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Tables of differential and total elastic scattering cross sections for 92 elements in the
atomic number range 13<Z<104 and for selected photon energies in the range 50~
1500 keV have been presented. The energies are chosen to cover the most commonly
used photon energies and in a suitable grid so as to enable one to use the usual interpo-
lation methods to determine cross sections for any other energies in this energy range.
The available experimental results are also compared with the tabulated values and the
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS
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1. Introduction and Nomenclature
1.1. Introduction

The elastic scattering of photons is one of the fundamental
modes of interaction of photons with matter and has been an
object of vigorous investigations for quite a long time. The
tables of precise elastic scattering cross sections for any el-
ement and for varying photon energies have long been
needed not only from the point of view of this importance in
fundamental science but also from the point of view of their
applications in various fields such as material study, health
physics, biology, medicine, etc. Such tabulated values of dif-
ferential elastic scattering cross sections are available for el-
ements 1 <Z<100 using the form factor theory.'” Although
these tables have been found to be extremely useful and widely used, they
are derived using approximate theories and therefore have their own limita-
tions. In recent years, a numerical method to estimate Rayleigh scattering
amplitudes (the elastic scattering of photons by bound electrons which is
predominant in the energy region of our interest) within an accuracy of the
order of 1% has been developed.* At the present time this happens to be the
state-of-the-art method for estimating the most precise cross sections. How-
ever, in view of its requirement of large computer CPU time (paricutarly as
one approaches photon energies away from the binding energies of a given
electronic subshell and for high Z atoms due to its large number of
subshells). published cross-section values available are frag-
mentary: namely, for ten elements and for seven selected
photon energies.” The need for publishing tables of elastic
scattering cross sections for all elements of the periodic table
and at least for a selected photon energy range in a suitable
fine grid of scattering angles by interpolation from the avail-
able published accurate values of cross section has long been
felt.® Recently, we have been able to interpolate quite accu-
rately in three dimensions (in terms of Z, photon energy £
and scattering angle ) from the published elastic scattering
cross sections obtained using S-matrix formalism.® Sample
tabulations for 16 new elements have been reported in the
Indo~US Workshop on Radiation Physics held in March
1996.7 In this paper. are tables of differential elastic scatter-
ing cross sections for elements in the range 13=<27=104 and
for 14 photon energies (50.0. 39.54. 1454, 316.5. 411.8.
468.1. 661.6. 778.9. 964.0. 1004.8. 11121, 1274.5. 1408.0
and 1500 keV) in the range 50-1500 keV for 35 different
scattering angles in the range 0< =< 180. Angles are chosen
judiciously. very close angular grids (namely. 14 angles be-
tween 07 and 1°) due to the sharp variation of cross sections
at forward angles and at relatively coarser grids with increas-

1013

ing scattering angles. On one hand while energies are chosen
in such a way that one can use the usual interpolation meth-
ods to obtain cross sections for any energy in between and
commonly used photon energies, on the other, they are cho-
sen to enable us to compare our results with experiments.
Angle integrated elastic scattering cross sections are also pre-
sented in the tables for all these elements and energies.

Before presenting tables, salient features of the form factor
theory and the S-matrix formalism are presented in Sec. 2.
The present method of tabulation will be described in Sec. 3.
In Sec. 4, we will discuss a comparison of experimental val-
ues with our predicted values.

1.2. Nomenclature

A total scattering amplitude
AR Rayleigh scattering amplitude
AT nuclear Thomson scattering amplitude
AP Delbruck scattering amplitude
ANR nuclear resonance amplitude
do” —_— . .
o differential Thomson scattering cross section
ro classical electron radius =e*/mc?
=2.817 938 0x10™ " m
[ scattering angle
f form factor
q momentum transfer in units of mc
=(2E/c)sin(/2)
¢ velocity of light=2.997 924 58X 10% ms™!
e elementary charge =1.602 189 2x 107" C
electronic charge density
m rest mass of electron =9.109 534X 107 kg
w angular frequency of photon =27c/A
\ wavelength of photon in A ™!
W, wave function of the electron in the nth state
E, total energy of the nth electron
V(r) effective atomic potential
g modified form factor
3 modified form factor for the nth shell electron
g% differential scattering cross section
z atomic number
X momentum transfer in A ™'
h h/2m=1.054 589X 10" Js
h Planck’s constant =6.626 176X 107" J s

2. Elastic Scattering

2.1. Introduction

[n elastic scattering. a photon is deflected from its original
path by an atom without any change in its energy and with-
out any change in the internal degrees of freedom of the
atomic system. Since an atom consists of electrons and the
nucleus. it is justifiable to consider the elastic scattering of
photons by atom as a coherent sum of contributions from the
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form factors for Ta at 59.5 keV: (NF) nonrelativistic form factor. (RF)
relativistic form factor, {MF) modified form factor, and (MF+ASF} modi-
fied form factor with anomalous scattering factors

nucleus (nuclear Thomson scattering, nuclear resonance scat-
tering), from the bound electrons (Rayleigh scattering) and
contributions from quantum electrodynamics (QED) effects
(Delbruck scattering). Therefore. the total scattering ampli-
tude will be the sum of the amplitudes of the different com-
ponents:
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FiG. 3. Comparison of experimental results with the § matrix and different
form factors for Pb at 661.6 keV: (NF) nonrelativistic form factor, (RF)
relativistic form factor, (MF) modified form factor, and (MF+ASF) modi-
fied form factor with anomalous scattering factors.

A=ARFATH AP ANR (1)

“where AR, AT, AP and A™ represent Rayleigh. nuclear

Thomson, Delbruck and nuclear resonance amplitude. re-
spectively. It should be noted in this connection that the scat-
tering amplitude is a complex quantity: its real part corre-
sponds 1o dispersion while its imaginary part corresponds 10
absorption.

In general. Rayleigh scattering is predominant at lower
photon energies, while nuclear Thomson scattering is impor-
tant with increasing the atomic number (Z) of the target and
is relatively important compared to Rayleigh scattering at
large angle of scattering and high photon energy. Nuclear
resonance and QED effects become important at higher pho-
ton energies. In the energy range of our interest. the nuclear
resonance amplitude is several orders of magnitude less than
the Rayleigh amplitude tfor all elements and can be ne-
glected. The Delbruck amplitude is usually several orders of
magnitude lower than the Rayleigh amplitudes. but appears
at energies around 700 keV for high Z elements at large
scattering angles (for highest Z. highest energy of this
present work and at back angles the Deltbruck amplitude is
about an order less than the corresponding Rayleigh ampli-
tude}. The nuclear Thomson amplitude is about three orders
of magnitude lower than the corresponding Rayleigh ampli-
tudes for highest Z elements at 50 keV and is only compa-
rable at 1500 keV at large scattering angles. Interested read-
ers are referred to the review article™ in which the relative
contributions from different elastic processes are presented
araphically. The present tabulations of elastic scattering in-
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I . Predicted S-matrix differential clastic scattering cross sections for photon energies (50.0. 59.54. 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
[004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
“ross sections from this work. “rel ff™" represents total cross sections calculated from the relativistic form factor, and *‘nrl ff*" represents total cross sections
caleulated from the nonrelativistic form factor.*

Photon encrgy (keV)

24
tdeg) S0.0 9.5 145.4 316.5 411.8 468.1 001.0
Atuminum (Z=13)

0.00 1.34E+01 1.34£ +01 1.34E+01 1.34E +01 1.34E +01 1.34E 401 1.34E+01
0.01 1.34E+01 1.34E+01 [.34E+01 1.34E 401 1.34E +01 1.34E+01 1.34E +01
0.02 [.34E+01 1.34E+01 1.34E+01 1.34E+01 1.34E +01 1.34E +01 1.33E+01
0.04 1.34E+01 1.34E+0] 1.34E+01 1.33£+01 1.33E+01 1.33£+01 1.32E+01
(1.06 1.34£-01 1.34£+01 1.34£ 01 1.33E+01 1.32E+01 1.32E£+01 1.29E+01
0.10 1.34E+01 1.34E +01 1.33E+01 1.31E+01 1.29E£+01 1.28E+01 1.22E+01
0.20 1.34£-01 1.34E+01 1.31E+01 1.23E+01 117TE+01 1.13E+01 1.00E +01
0.30 1.34E+01 1.33£+01 1.28E 01 L12E+01 1.03E+01 9.76E +00 8.19E +00
0.40 1.33£-01 1.32E~01 1.24E-01 1L.O2E+01 9.04E +00 8.47E+00 6.92E£+00
0.50 1.32E+01 1.31E 01 1.20£+01 9.23£-00 8.03L+00 7.40E +00 5.97E+00
0.60 1.32E+01 1.30£ +01 1.1SE+01 8.41E+00 7.22E+00 6.66E +00 521E+00
0.70 1.31£~01 1.29£+01 1.10E +01 7.71E~-00 6.55E+00 6.00F +00 4.53E+00
0.80 1.30E +01 1.2TE+01 1.OSE+01 TALE+00 5.99E 00 5.44E+00 393E400
1.00 1.28E£—01 1.24£+01 9.59£ +00 0.153£~00 5.05L+00 447E+00 2.87E£+00
1.20 1.25E+01 1.20£ +01 8.77E+00 5.37E+00 1.24E+00 3.63E+00 2.03E+00
1.50 1.20E +01 I.I4E£+01 TIS5E+Q0 4.40£ +00 3.19E+00 2.58E+00 LI9E+00
1.70 1.17E+01 1L1I0E +01 7.20E+00 3.82E+00 2.60E +00 2.02E+00 8.42E—01
2.00 LLHE+01 1.O4E+01 6.50E+00 3.06E£+00 1.88E+00 1.39E£+00 527E-01
2.50 LOVE+01 9.50F +~00 5.56F +00 2.04E+00 1.08E +00 7.65E£—01 2.90E~-01
3.00 9.25E+00 8.67E +00 4.78L+00 1.34F +00 6.43E-01 4.55E-01 1.97E~01
3.50 8.51FE+00 7.97E+00 1.09E+00 8.90F - 01 4.14E-01 3.00E -0l 1.52E-01
4.00 7.89E +00 7.37E+00 346E+00 6.11E£-01 2.92E-01 2.18E-01 1.24E-01
5.00 7.00E +00 6.40F +00 2HE+00 3.29E-01 1.84F ~01 1.44E-01 8.STE—-02
6.00 6.41E+00 S.63E+00 1.63E£+00 2.12E-01 1.37E-01 1.09E =01 STIE~-02
7.00 5.96E +00 197F+00 1.I0E+00 1.57E ~01 1.09E —01 8.50E~02 3.67E-02
8.00 5.56E+00 +.37E+00 7.54E - 01 1.26E— 0l 8.00E—02Z 6.49E - 02 231E-02
9.00 SI3E+00 2R3E+00 5.36E -0t LOSE-0I1 6.71£-02 4.84FE-02 1 44FE-02
10.00 J.64E+00 3.33E+00 397E-01 8.83F—-02 SASE-02 3.54E-02 8.99£-03
12.50 333E+00 2.28E+00 228E-01 3.56FE~02 2.53F£-02 1.56E~02 2.89E-03
15.00 209E+00 1.526£+00 1.62£—01 33E—0Z 1.21E=02 0./8£ —03 1.OHE =03
17.50 1.40E +00 LOTE 00 L2601 1.90E - 02 S5.86E£—-03 304E-03 3.90E - 04
20.00 9.04E - 01 6.85F =01 1.O2E~01 1.O8E~-02 2.90£-03 L2E-03 1.65F—04
22.50 6.11E~01 1.83£ 01 8.I19E-02 6.18£ =03 1.49F--03 6.99F — 04 7.64F—05
23.00 $26E-01 ISSE-01 6.32E-02 337E-03 7.92E—-04 3.60L-04 3.84E - 05
27.50 329F-01 2THE -0 S2E-02 2 10E-03 4.37E-04 1.95E —04 2.09E-03
30.00 2.63E-01 220E-01 I9BE-02 V2TE-03 251E-04 LIOE =04 1.22E-03
35.00 [.8OE =01 [L36F —~01 235FE-02 4.89F - 04 9.13E£-05 +.00L =05 5.09E£ =06
=0.00 IL31E =01 [ 20F - 01 1.371-02 2.06E-04 3AT9E-05 1.70E - 03 2.63E-06
43.00 .26 01 9.63E£ =02 799 - 03 9.48E ~ 03 1.77E =05 8.29E =06 1.64E£—06
30.00 FO7E—01 779K -02 4.72F-03 472K =035 9.28EL 06 4.58L—06 L.16£—06
S5.00 909£ —-02 6.3 FE =02 28403 28305 5.36E 06 281E-06 9.ME—-07
60.00 7.09L -2 S10E-02 1.75FE 03 | 46E =05 339E-06 1.89£ =06 7.50E-07
65.00 6A9F -2 41302 1 HE—03 9.05F-06 23306 1.37E-06 6.51E—-07
70.00 SARE 02 236K -02 7.20E =04 SORE - 06 VTLE =06 LOGE =06 3.85E-07
75.00 1654 -02 27502 48304 LI19£ =06 1.35E-06 8.80£—07 SATE-07
S0.00 RICATARS N 2ONE-02 329404 ITE-06 I 1E=06 7.60E—-07 5.16FE—07
83.00 JASE =02 1926 =02 2466 =04 24406 9.64£-07 6.83L-07 4.96F - 07
90,00 A0 =02 1647 -02 [L8SE—04 202K 06 873 =07 641E£-07 195FE-07
93.00 232 -02 144k =02 1ASE =04 1.74E - 06 SABE -7 6.18E =07 199K - 07
103.00 2308 -02 1ETE-1)2 DRIVAREIN | 44E~06 7I8E =07 6.16E~07 5.27E-07
120,00 2.00f 02 9687703 6,721 03 1.32/7--06 824 —-07 6.85F—-07 0.19/7-07
13500 X902 S81E 03 SA2E 05 VARE 06 V.27E-07 7.96F =07 T40E--07
| 30,000 | S4-02 N4/ -03 450703 1 A2E 06 iLO04E =06 9. 10£ =07 8.59E —07
16300 Ix26 =02 82303 43203 1491 =06 1LI2E—=06 9941 - 07 9465 —07
18000 I 82702 NNA--03 S 444 08 L3R 06 LISE =06 1LO2E =06 9.77L =07
ot 2044~ L3347 =00 280801 023 =02 3T3E-02 288F -2 | ASE-02
rel 7 ANICT 134000 298E 01 6,351 =02 3TRE =02 293E-02 147E-02
nri i1 2.0k [.330 - 00 2911 -01 634002 RIS =02 293 -2 147E-02
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff*" represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff”* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Aluminum (Z=13) .

0.00 1.34E+01 1.34E+0t 1.34E+01 1.34E+01 1.35E+01 1.36E+01 [.37E+01
0.01 1.34E+01 1.34E+01 1.34E+01 1.34E+01 1.35E+01 1.36E +01 1.36E +01
0.02 1.33E+01 1.33E+01 1.33E+01 1.33E+01 1.33E+01 1.34E+01 1.34E+01
0.04 1.31E+0] 1.30E+0t 1.29E+01 1.29E+01 1.28E+01 1.28E+01 1.28E+01
0.06 1.27E+01 1.25E+01 1.24E+01 1.22E+01 1.21E+01 1.20E+01 L21E+01
0.10 1.18E+01 1.12E+01 1.I1E+01 1.08E+01 1.0OSE+01 1.04E+01] 1.04E+01
0.20 9.29E+00 8.33E+00 8.ISE+00 7.73E+00 7.29E+00 7.09E+00 7.06E+00
0.30 T4TE+00 6.51E+00 6.31E+00 5.82E+00 5.09£+00 4.49E+00 407E+00
0.40 6.24E+00 5.28E+00 5.07E +00 4.50E+00 3.58E+00 2.79E+00 2.25E+00
0.50 5.30E+00 4.32E+00 4.10E+00 351E+00 2.59E+00 1.86E+00 L40E+00
0.60 4.50E+00 3.49E+00 3.27E+00 2.73E+00 1.94E+00 1.37E+00 1.03E +00
0.70 3.78E+00 2.77E+00 2.57TE+00 2.10E+00 1.50E +00 1.10E+00 8.67E—01
0.80 3.14E+00 2.17E+00 2.00E+00 1.61E+00 1.18E+00 9.30E—-01 8.01E-01
1.00 2.10E+00 1.30E+00 L.ISE+00 9.43E-01 749E-01 7.09E-01 7.48E-01
1.20 1.38E+00 7.87E-01 7.09£-01 5.66E—-01 4.86E—01 5.35£-01 6.61E—01
1.50 7.55E-01 4.11E-01 3.69E-0t 2.98E-01 2.68E—-01 3.16E-01 4.13E-01
1.70 5.29£-01 2.93£-01 2.65E-01 2.16E-01 1.91E-01 2.10E-01 2.53E-01
2.00 341E-01 2.04E—-01 1.86E—-01 1.53E-01 1.25E-01 1.I3E-01 1.07E-01
2.50 2.05E-0} 1.42E-01 1.32E-01 1.I0E—-01 751E-02 4.63E-02 2.89E-02
3.00 1.48E -0t 1.10E—-01 1.03E-01 8.34E-02 5.04E-02 251E-02 1.27E-02
3.50 1LI7TE-01 8.40E—02 7.77E-02 6.10E—-02 3.50E-02 1.70E~02 8.59E-03
4.00 9.39E-02 6.26E—-02 5.70E—02 4.32E-02 249E-02 1.32E-02 7157E-03
5.00 S.90E-02 3.29E-02 2.90E-02 2.09E-02 1.32E—02 9.44E-03 7.68E—03
6.00 3.52E-02 1.67E—-02 1.4E-02 1.02E—-02 7.16E—03 6.67E—03 7.32E-03
7.00 2.03E-02 8.49E—-03 7.20E-03 S.03E-03 3.87E-03 438E-03 5.95E-03
8.00 1.I6E—0Q2 440E-03 3.68E—-03 2.56E—-03 2.11E-03 2.76E—03 4.36E-03
9.00 6.69E—03 2.34E-03 1.94E-03 1.35E-03 1.18E—03 1.73E-03 3.07E-03
10.00 3.90E-03 1.28E—-03 1.06E—03 7.37E-04 6.82E—-04 1.10E—-03 2.15E-03
12.50 1.I0E—-03 3.26E-04 2.67E-04 1.88E—-04 1.92E—-04 3.60E—-04 8.16E—04
15.00 357TE-04 9.93E-05 8.12E—-05 5.69E—-05 5.88E—05 1.12E-04 254E—-04
17.50 1.32E-04 3.57E-05 291E-05 2.00E-05 1.92E-05 3.24E-05 6.48E—05
20.00 5.54E-05 1.50E—-05 1.21E=05 8.06E—06 6.79E-06 9.23E-06 147E-05
2250 2.60E-05 7.22E-06 S.83E—06 37SE-06 2.69E-06 2.77E-Q6 33LE-06
25.00 1.36E—-05 3.98E-06 3.22E-06 2.02E-06 1.21E-06 9.18E-07 797E-07
27.50 7.81E-06 248E-06 202E-06 1L.24E~06 6.29E—-07 348E-07 2.17E-07
20.00 4.89E£-06 L7IE-06 141E~-06 8.54E—-07 3.73E-07 1.53E-07 691E-08
35.00 239E-06 1L.O3E—-06 8.63E-07 5.21E-07 1.74E-07 422F-08 1.08E—-08
40.00 [ASE-06 7.67E—-07 6.63£—07 4.08£-07 I.1I6E—-07 1.95E-08 3.33E-09
45.00 1.O3E—-06 6.47E-07 573£-07 3.66E—-07 9.96E - 08 1.44£-08 2.05£-09
000 R 16F —07 5.77F =07 5.21E-07 3ME-07 9.46E-08 1.33E-08 1.82E-09
55.00 6.89E-07 S.34E-07 +90E-07 3.37E-07 991E-08 1.49E-08 2 19E-09
60.00 6.12E-07 5.06E-07 470E-07 3.35E-07 1.O8E—-07 1.85£-08 3.09E-09
65.00 5.35E-07 476E-07 +46L - 07 3.27E-07 1.14E—07 222E-08 $.25E-09
70.00 SIGF =07 4 A0F =017 134F-07 326F—-07 1.22F -7 268E-08 ST6E-09
75.00 +.98E-07 447E-07 423E£-07 324E-07 1.31E-07 3.25E-08 8.02E-09
80.00 +81E-07 440E-07 4L18E-07 325E-07 1.39E-07 3.78E-08 1.02E-08
85.00 4O9E -7 135E-07 4 14E£-07 3.28E-07 1 48E-07 441E£-08 1.31E-08
90.00 4 T74E-07 $42E-07 4.22E-07 339E-07 1.61E-07 5.21E-08 1.69E—08
95.00 482£-07 1.53E£-07 434E-07 3.52E-07 1.75E-07 6.05E-08 2.11E-08
105.00 SITE=-07 490E-07 +T1E-07 390E-07 209E-07 8.21£-08 3.25E-08
120.00 61307 S.86E—07 5.66E-07 +.80E =07 2.80E-07 1.26E - 07 5.70E - 08
135.00 7.37E-07 7.10E-07 6.88£ - 07 S94E~07 36TE-07 1.80E - 07 B.94E — 08
150.00 8.38E~07 8.28E—07 8.05L-07 7.03£-07 $52E-07 236E-07 [.25E-07
163.00 946E ~ 07 QIASE-0T 891E-07 78307 5.16E-07 279E-07 1.53£-07
180.00 9.78E - 07 94TE-07 9.22L-07 SI2E-07 S39E-07 296E-07 1.64E — 07
total 1LO4E-02 6.87L-03 6.35E-03 S.23E-03 +03E-03 347E-03 J44E-03
rel ff 106K —02 6.93£-03 6.38E - 03 S20E-03 395E-03 3.25E-03 2.87£-03
nrl ff LO6E - 02 6.93E 03 6.38E =03 S20E-03 395E-03 3.24E£-03 2.86E-03
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Tk 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5, 411.8, 468.1. 661.6, 778.9, 964.0,
j04.8. 1112.1.1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total'" represents total
“ross sections from this work, “‘rel ff** represents total cross sections calculated from the relativistic form factor and “*nrl ff"" represents total cross sections

“alculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

f
deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Silicon (Z=14)

0.00 1.56E +01 1.56E +01 1.55E+0t 1.55E+01 1.55E+01 1.55E+01 1.5SE+01
0.01 1.56E +01 1.56E~01 1.55E+01 1.55E+01 1.55E+01 1.55£+01 1.55E+01
0.02 1.56E£+01 1.56E+01 1.55E+01 1.55E+01 1.55E+01 1.55E +01 1.55E+01
0.04 1.56E£ +01 [.56E~01 1.55E-01 1.35E+01 1.54E+01) 1.54FE +01 1.53E+01
0.06 1.56E +01 [.56E+01 1.55E+01 1.54E~01 1.53£+01 1.52E+01 1.50E£+01
0.10 1.55£+01 1.55E +01 1.55E+01 1.52E+01 1.49E +01 148E+01 141E+01
.20 1.55E +01 1.55E+01 1.52E+01 1.42E +01 1.35£+01 1.30E+01 1LISE+01
0.30 1.55E+01 1.54E +01 1.49E +01 1.30E+01 1LI9E+01 1.13E+01 9.47E+00
0.40 1.54E +01 1.54E +01 1.44E+01 1.18E +01 1.04E+01 9.79E +00 7.97E+00
0.50 1.54E+01 1.52E+01 1.38E+01 1.07E+01 9.28E +00 8.61E+00 6.80F +00
0.60 1.53E+01 1.51£+01 1.33E£+0t 9.71E+00 8.33E+00 7.65E+00 5.83E+00
0.70 1.52E+01 1.49E -0t 1.27E+01 8.90E+00 7.52E+00 6.84E +00 5.00E£+00
0.80 1.51E+01 1.48E+01 1L2IE+0I 8.19E+00 6.82F +00 6.13£+00 4.29F+00
1.00 1.48E +01 {.44E+01 LLILE+01 7.02E+00 S.63E+00 494E+00 3.14E +00
1.20 1.45E+01 1.39E+01 1.01E+01 6.05E+00 4.05E +00 3.97E+00 2.30E +00
1.50 1.39£+01 1.32E+01 8.96E+00 4.85E+00 3.48E+00 2.85E+00 [.46E£+00
1.70 1.34E+0t 1.27E+01 8.31E+00 4.19E+00 2.86E+00 2.29E+00 1.09E +00
2.00 1.28E+01 1.20E+01 7.46E +00 3.35E+00 2.14E +00 1.66E +00 7.25E~01
2.50 LI7TE+0L 1.10E+01 6.28E+00 2.31E+00 1.34E-+00 9.94E-01 4.08E—-01
.00 1.08E-01 1.00E ~01 5.30E£+00 1.60E +00 8.63E-01 6.28E—01 2.63E-01
3.50 9.99E +00 9.22E+00 4.47E+00 1.13E+00 5.80£—~01 4.21E-01 1.88E—01
4.00 9.30E+00 8.51E+00 3.76E+00 8.16E-01 4.12E-01 3.01E-01 1.44E—01
5.00 8.21E+00 7.34E+00 2.67E+00 4.60E—-01 2.42E-01 1.81E—-01 9.29E-02
6.00 7.32E+00 6.37E+00 1.90E +00 291£-01 1.64E—-01 1.25E-01 6.36E—-02
7.00 6.58E +00 5.54E+00 1.36E+00 2.03E-01 1.21E-01 9.27E-02 4.35E-02
8.00 5.92E+00 4.82E+00 9.90£ 01 1.53E-01 9.33E-02 7.04E-02 293E-02
G.00 3.32E+00 4.18E-+00 7.34E—01 1.21E—-01 T34E-02 5.40E~02 1.93E— 02
10.00 4. 75E+00 3.62E+00 5.58E—01 9.79E-02 581E-~02 4.14E-02 1.26E—-02
12.50 3.50E+00 2.54E+00 3.16E-01 6.13E~02 317E-02 2.05E-02 4.39E-03
15.00 2.50E +00 1.78E ~00 2.07E-01 3.89E—-02 1.65E-02 9.75E-03 1.61E-03
17.30 1. 77E-00 1.26E£+00 1.49E 01 242E—-02 8.50£—-03 4.63£-03 6.39L—04
20.00 1.25E+00 9.07E-01 LI13E-01 147E-02 4.40E—-03 224E-03 25E—04
22.50 8.92E-01 6.65E—01 8.90E—-02 8.88E—03 2.33£-03 [.13£-03 1.28F—04
23.00 6.54E-01 4.99F-01 7I11E-02 5.35E—-03 1.27E-03 5.92E-04 6.45E-05
27.50 4.94E-01 3.86E 01 S.T1E-02 325E-03 713E-04 3.24E-04 348E—-05
20.00 3.86E —01 3.06E-01 4.58E—-02 200E-03 4. 14E-04 1.84E 04 2.00E-05
2500 257E-01 206E-01 290E-02 T97E-04 1.53E-04 6.71E-05 8OSE—-06
H0.00 [.87£-01 1.49E -0t 1.80E£—02 342E-04 6.35E-05 2.82E-05 3.96F —06
45.00 1 44E-01 1I2E-01 LIE-02 |.59E~04 295E-05 1.35E-05 234E~06
30.00 LISE-0 8T1E-Q2 6.80£ - 03 7.92E-05 1.52E-05 7.27E-06 1.58£-06
55.00 9.46£ -2 6.90F - 02 422E-03 4.24E-05 8.60L —06 4.32E-06 [.1I8E—06
60.00 TO1E-02 5.56E-02 266E-03 2A43E-05 S.30E-06 282E~-06 9I8E -7
65.00 6.70E 02 433E-02 1.72E-03 1 49E 05 3.54E-06 1.99E - 06 8.04E--07
70.00 S74E-02 3T4E-02 LI4E-03 9.71E-06 2.54E-06 1.50E—-06 T12E-07
7300 197£-02 2E-02 TTTE-04 6.71E-06 1.94E 06 1.21E—06 6.59E 07
80.00 435E-02 2.65E-02 S549E-04 391E-06 1.57E—06 1.LO2E-06 6.19E£-07
85.00 286£-02 228E-02 J01E-04 3.80E-06 1.33£—-06 8.99E-07 SO4E~07
9000 IA9E 02 2.00E-02 IO0HE-04 3.09E-06 1.18E =06 8.29E-07 SOIE-07
9500 32002 1.78£-02 239K -04 2.63E-06 1.09E - 06 7.89E - 07 5.94£~07
105.00) 2RTE-02 1.50E-02 1.63E—04 22E-06 1L.O1E-06 7.70E-07 6.28E 07
120.00 2536602 .20 —02 1LIE—04 1.87E—06 F.OSE-06 8.40F~-07 7.37E-07
135.00 249~ 02 1.22E-02 9.09E =03 186E—06 1.16E ~ 06 9.64E - 07 8.82E 07
13000 QARE =02 VIRE =02 8.06E —03 1.93E-06 1.29E - 06 1.O9E — 06 1.O2E—06
165.00 2ARE =02 1.176£~02 7.538E-03 2008 =06 1.38£—06 1I9E - 06 1.I13E-06
130,00 2A9E -2 LAGE =02 T 44E =03 20RE-08 142E-06 1.23E - 06 1.16E - 06
ot 2408 =00 1.82F-00 A42E-01 7.530£-02 147E-02 346E-02 1.74E-02
rel 11 2NE-00 1.8SE~00 3.52E-01 7.70E£-02 4.539E-02 356E-02 1.78E—-02
url 1 1I2E-06 VRSE 00 AS2E-0) 7708 =02 4.39£~02 356E-02 1.79E 02
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54. 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0
1004.8. 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tota
cross sections from this work. “'rel ff*" represents total cross sections calculated from the relativistic form factor and *‘nrl ff"" represents total cross sections
calculated from the nonrelativistic form factor—Continued®

photon energy (keV)

14
(deg) 778.9 964.0 1004.8 11121 1274.5 1408.0 1500.0
Silicon (Z=14)

0.00 1.55E +01 1.55E+01 1.55E+01 1.56E +01 1.56E +01 [.57E+01 1.58E +01
0.01 1.55E+01 1.55E+01 1.55£+01 1.55E+01 1.56E+01 1.57E+01 1.57E+01
0.02 1.54E+01 1.54E+01 1.54E+01 1.54E+01 1.54E +01 1.54E +01 1.55E+01
0.04 1.52E+01 1.50E +01 1.50E+01 1.49E +01 1.48E+01 1.47E +01 1.47E+01
0.06 1.48E +01 1L44E+01 1.43E+01 1.41E+01 1.39E +01 1.38E+01 1.37E+01
0.10 1.36E +01 1.29E+01 1.28E +01 1.24E+01 1.20E +01 1.18E+01 1.17E+01
0.20 1LOTE+OY 9.62E +00 9.41E+00 8.91E+00 8.34E4+00 8.03£+00 7TI91E+00
0.30 8.62E+00 748E+00 7.25E+00 6.66E+00 5.80E+00 5.10E+00 4.62E+00
040 7.13E£+00 5.95E+00 5.70E+00 5.05E +00 4.05E+00 3.23E+00 2.69E+00
0.50 5.94E+00 4.75E+00 4.50E+00 3.86E +00 2.93E+00 2.22E+00 1.77E+00
0.60 4.96E+00 3.79E +00 3.56E+00 3.00E+00 2.24E+00 1.69E +00 1.36E+00
0.70 LI12E+00 3.03£+00 2.83E+00 2.35E+00 1.77E+00 1.39E +00 1.17E+00
0.80 343E+00 243E+00 2.25E4+00 1.87E+00 1.43E+00 1.18E +00 1.06E +00
1.00 2.37E 400 1.57E+00 1.44E+00 1.19E +00 9.59E~01 8.77E—-01 8.73E-01
1.20 1.65E +00 1.03E +00 943E~-01 7.70E-01 6.38E ~ 01 6.25E—-01 6.70E ~ 0}
1.50 9.89E-01 5.79E-01 5.25E-01 4.22E£~01 348E-01 346E-01 3.79E-Q1
1.70 7.23E-01 1.16E-01 3.76E - 01 299E~-01 240E-01 2.28E—01 2.39E-01
2.00 4.78E-01 2.78E-01 2.51E-01 1.98E 01 1.49E 01 1.26E—01 [.16E-01
2.50 2.77E-01 1.71E-01 1.56E-01 1.23E-01 8.46E —02 5.85E-02 4.29E-02
3.00 1.84£ 01 1.20E-01 1.10E -0t 8.76E—-02 ST2E-02 3.53E-02 2.28E-02
3.50 1.35E-0t 8.95E—-02 8.23E-02 6.51£—-02 4.17E-02 248E-02 1.55E-02
4.00 1.O4E -0t 6.84E—-02 6.27E-02 4.92E-02 313E-02 1.88E—-02 1.19E-02
5.00 6.53E—-02 4.00E ~02 361E-02 2.76E—02 1.78E~-02 1.18£-02 8.48E—-03
6.00 416E-02 224E-02 1.97E-02 1.45E£-02 9.70E—-03 7.54E-03 6.64E—03
7.00 2.60£-02 L2LE—-Q2 1O4E-02 7.32E—-03 S5.13E-03 4.70E—-03 5.06E-03
8.00 1.59E-02 6.50E—03 547E-03 3.74E-03 2.72E-03 2.86E—-03 3.63E-03
9.00 9.66F ~03 3.55E-03 2.94E-03 1.97E-03 1.49E—-03 1.73E-03 2.48E-03
10.00 5.87E-03 1.99E£~03 1.63E-03 1.08E—-03 8.38E~-04 1.06E — 03 1.65£—03
12,50 1.77E-03 5.24E-04 424E-04 2.77E-04 2.26E-04 3.18E-04 5.50E—-04
15.00 5.92E~04 1.63E— 04 1.31E—-04 8.42E—-05 6.85E-05 9.55E—-05 1.63E-04
17.50 223E-04 5.88E—05 4.69E ~0S 2.96E - 05 227E-05 2.83E-05 437E-05
20.00 9.37E-05 2AYE-03 1.94E - 05 1.19E-05 8.28E—06 8.82E~06 LI3E-0S
22,50 437E~-05 1I6E~05 9.19E-06 3.54E-06 342E-06 2.96E—06 3.07E-06
25.00 2.25E-05 6.23E-06 1.96E — 06 2.94E ~06 1.62E~06 1.I3E—06 9.24E-07
27.50 1.26E-05 3.75E~06 3.00E-06 1.78E ~06 8.79E 07 4.94E—-07 3.20E-07
30.00 7.70E - 06 2.49E - 06 2.02E-06 1.21E-06 5.46E—-07 2.51E-07 1.30E~07
35.00 353E-06 [.39F - 06 1L16E—06 TA2E-07 2.78E—~07 8.98F —08 311E-08
40.00 201E-06 9.77E-07 SA45E-07 545E-07 1.98E - 07 1.96E—-08 1.28E-08
45.00 1.R5E-06 7.95E-07 7.10E-07 1.85E£-07 1.75E-07 392E-08 R.6TE~-09
50.00 VOIE =06 6.97E 07 6.38E 07 4.58E—07 1.69E—07 3.63£-08 7.56E~09
33.00 8H0E-07 6.43F - 07 6.00E - 07 1.32E-07 1.76E—-07 391E-08 8.27E+-09
60.00 1.3E-07 6.086~07 STTE-07 151E-07 1.88E—07 4.54E-08 1.04E - 08
63.00 6.36E~07 575E-07 350607 142E-07 1.96E — 07 S.17TE-08 1.29E-08
70.00 6.09£ =07 S.57TE-07 53707 JAE-07 207E-07 5.94FE - 08 [.62E~08
75.00 S82E-07 407 S25E-07 138E-07 2A8E-07 6.91E-08 2.10E-08
300,00 o SME-07 S19E-07 438 - 07 2.28E-07 7I8E-08 2.56E-08
%3.00 SE0E-07 S28E-07 S04E-07 L39E-07 2.39E-07 8.80E—-08 JISE-08
90.00 SA6E 07 S3IRE-07 5.24E-07 $52E-07 255E-07 1.01E~-07 I91E-08
93.00 3.66E 07 SSE-0T S.38E-07 467E-07 273E-07 1LISE-07 1.73E-08
10500 6.09F£ =07 SY6E- 0T SRE-07 SAE-07 39K -07 149£-07 6.90E — 08
120.00 TE -7 TAE-07 6.97E-07 0.23E-07 1 I4E-07 2.18E-07 1.14E-07
133.00 R =07 861507 SASE =07 7.64E-07 SIE-07 OLE-07 1.70E—-07
130.00 1.024 = 06 1LOOE =06 Y.86F ~07 $.98E — (7 6.43F 07 384E-07 2.29E-07
165.00 112506 1 TE =06 1.09E =06 9.96L —07 7.27H-07 147E-07 2.75E-07
[RURSY TR 113E 006 1LI3E = 06 1.O3E ~ 06 7.58E =07 JTHE-07 2.93E-07
totai V2302 SOE 03 THIE-03 6.28F =103 4.36E 03 $10E-03 3BIE-03
rel 17 FRCTAIIN §.A425 - 03 775K - 03 6.32F-03 J80E 03 393£-03 348E£-03
nrk 17 P9F -2 KA 02 770E 03 6.32£ 03 1.80E—-03 395£-03 349£-03
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Iapie 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5. 411.8, 468.1. 661.6, 778.9, 964.0,
1004.8. 1112.1.1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work. “rel ff*" represents total cross sections calculated from the relativistic form factor and ‘nrl ff*° represents total cross sections

caleulated from the nonrelativistic form factor—Continued?

Photon energy (keV)

#
tdeg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Phosphorous (Z=15)

0.00 1.79E +01 1.79E +01 1.78E +01 1.78E+01 1.78E +01 1.78£ +01 1.78E +01
0.01 1.79E +01 1.79E +01 1.78E+01 1.78E+01 1.78E+01 [.78F +01 1.78E +01
0.02 1.79E +01 1.79F+01 1.78E +01 [.78E+01 1.78E +01 1.78E +01 1.78E+01
0.04 1.79E 01 1.79E +01 1.78E£+01 1.78E+01 1.77E+01 1.77E +01 1.75E+01
0.06 1.79E -0l 1.79E +01 1.78E+01 1.77E +01 1.76E 401 1.75E-01 1.72E+01
0.10 1.79E +01 1.78E+01 1L.77E 01 1.74E 01 1.71E =01 1. 69F +01 1.61E+01
0.20 1.78E +01 1.78E~01 1.75E+01 1.63E+01 1.54E+01 1. 49E+01 1.32E+01
0.30 1.78E+01 1L.77E+01 1.70E +01 1.49E +01 1.36E +01 1.29E +01 1.09E +01
0.40 1.77E+01 1.76E +01 1.65E +01 1.35E+01 1.20E+01 1.12E+01 9.I4E+00
0.50 1.76E+01 1.75E+01 1.59E+01 1 22F+01 1.O7TE+01 0.80E +00 7.73E+00
0.60 1.75E+01 1.73E+01 1.52E+01] 1.11E+01 9.56E +00 8.75E+00 6.55E+00
0.70 1.74E +01 1.71E+01 145E+01 1.02£+01 8.61E+00 7.78E+00 . 5.55E+00
0.80 1.73E+01 1.69E +01 1.39E+01 9.39E 400 7.76E +00 6.92E +00 4.72E+00
1.00 1.70E +01 1.65E+01 1.27E+01 7 9OF +0Q 6.31E+00 549E +00 3.46E 100
1.20 1.66E +01 1.60E +01 [LI6E+01 6.82E+00 5.14E400 4.37E+00 2.60E +00
1.50 1.59E+01 1.51E+01 1.O3E+01 5.39E£4+00 3.82E+00 3.16E+00 1.75E+00
1.70 1.54E+01 1.46E +01 9.54E+00 4.62E+00 317E+00 2.59E+00 1.37E+00
2.00 146E+01 1.38E+01 8.53E+00 3.69E-00 2.44FE-00 1.94E +00 9.54E-01
2.50 1.34E+01 1.26E+01 7.10E+00 2.61E+00 1.63E£+00 1.25E+00 5.49E - 01
3.00 1.24E 401 LISE+0] S91E+00 1.89E +00 1.12E+00 8.30£-01 342E-01
3.50 1.16E-01 1.06E~01 4.93E+00 1 40E +00 7.76E-01 5.66E-01 2.30E-01
4.00 1.09E +01 9.78E 00 4 13E£4+00 1.05E+00 5.54E-01 4.00E-01 1.66E —01
5.00 9.55E+00 8.39E+00 2.97E +00 6.15E—-01 3.10E-01 2.25E-01 1.LO2E—01
6.00 8.36E+00 7.21E+00 2.20E +00 3.84E-01 [.96E - 01 1.45E-01 TA3E-02
7.00 731E+00 6.20E+00 1.65E+00 2.57E~01 1.36E-01 1.03E-01 S.THE=02
8.00 6.40E +00 S34E+00 1.26E£+00 1.84F—01 1.03E£-01 TI5E-02 3.62E-02
9.00 5.63E+00 4.60F +00 9.64E - 01 1.39E-01 8.12E-02 6.06E - 02 2.50E-02
10.00 197E+00 3.98E+00 T47E-01 1.10E-01 6.57E~02 4.81E-02 1.70E—-02
12.50 3.73E+00 2.83E+00 $.20E-01 6.82E—-02 3.87E-02 261£-02 6.33E-03
15.00 2.85E+00 2.07E+00 2.60E-01 4.53E-02 207E-02 1.34E-02 243E-03
17.50 2UTE+00 1L.54E+00 1.76£ =01 2.99E-02 1LLIBE—~02 6.66E — 03 9.93E~-04
20.00 1.64E +00 1.I6E +00 1.28£~01 1.93E-02 6.33E—-03 335E-03 4.35E-04
22.50 F23E-00 8.77E =01 9.82E-02 1.22E-02 346E-03 1.73£-03 2.05E~04
25.00 0.23£-01 6.70L 01 784E—02 7.39E-03 1.93£-03 9.22E~ ()4 LO3E—-04
27.50 6.99E - 01 5.20E-01 6.40E - 02 4.75E-03 1LI0OE-03 STE-04 5.55E-03
30.00 SARE =01 $09E-01 S25FE-02 2.99E-(13 6.47E-04 2.93E~04 INTE-05
33.00 338F =01 2.65E-01 IS2E-02 1.23E-03 243E-04 LLO7TE~04 1.24E =05
$0.00 2,295 - 01 1.32E—01 230E—02 SA9E~- (3 1O2E~04 4 48E-03 S.85E—-06
43,00 . L66E ~0] 1.31E =01 147E-02 253E-04 LT70E - 05 22E-03 3.30E-06
50.00 1.27E£ =01 9.84£-02 9.36E-03 1.27E-04 240E-05 LI2E-03 213E-06
35.00 LOTE= 01 7.06E—-02 S97E-03 6.79F - 03 1.33E - 05 6.49E - 06 1.53E 06
60.00 3.30F - 02 6.4 —02 28— 03 388E—-05 8.06E ~ 06 H12E-06 1.20£-06
63.00 709£ -2 SOE-02 253E-03 2.36FE-05 3.26E-06 283E~06 9.94E 07
70.00 613£--02 4I19E-02 1.70E - 03 1.32E-03 3.69E£ 06 2.09F£ - 06 8.68E —07
75.00 SIRE-02 JASE-02 [I8E =03 1.O4E£ 05 2.76E-06 1.64E =06 793E-07
80.00) 479K 02 206FE-02 8ATE 04 7.52E-06 218 -06 1.36£ — 06 TAIE-07
N300 433 =02 2.68E--02 6.21FE 04 ST74E-06 1.82E -6 1.18£ =06 T.09E--07
90.00 2R9E -2 4.74F - 04 462 -06 1.59E - 06 LO7E~06 T.02E 07
93,00 247 =02 37 ~ (4 38806 145£ =06 LOIE-06 7.05E~-07
105.00 188 --02 28904 IOTE-06 1.32£-06 9.64£ =07 THE-07
120.00 l.asE —-02 1.80F ~ 04 2.03E-006 1335 =00 1LO3E =06 8.T1E—-07
135.00 POiE—02 1465 - 04 2566 - 06 1 45E =06 1L17E—06 LO4E - 06
13000 A E-02 CAYE—02 F.29E - 04 261K =06 F.39L ~ 06 1.32F£-06 [21E~06
16500 325402 LAOE =02 1215~ 04 2,685 006 170E =06 1 43E-06 1.33£~06
[R0.00 R26E-02 1308 - 02 119 =04 2708 - 06 1.74E 06 47 -06 1.37F - 06
tatal 2N3IE 00 2R -0 +.07E 01 SO4L =02 SAME-02 H13E-02 2.08L-02
rel 4t 29NE 00 2.20F =00 4204 - 01 Q22F-02 SA0E-02 427K -02 24E-02
nri 1 29970 -4 2208 00 L2000 - 924502 SAE=-02 42785 02 2402
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TaBLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff’" represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon cnergy (keV)

8
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Phosphorous (Z=15)

0.00 1.78E+01 1.78E+01 1.78E+01 [.79E+01 1.79E+01 1.80E+01 1.81E+01
0.01 1.78E +01 1.78E+01 1.78E+01 1.78E +01 1.78E+01 1.79E+01 1.80E +01
0.02 1.77E+01 1.77E+01 1.77E+01 1.76E +01 1.76E +01 1.76E +01 1.77E+01
0.04 1.74E+01 1.72E+01 1.72E+01 1.71E+01 1.69E +01 1.68E +01 1.67E+01
0.06 1.69E +01 1.65E+01 1.64E +01 1.62E +01 1.59E+01 1.56E +01 1.55E +01
0.10 1.56E +01 1.48E +01 1.46E +01 1.42E+01 1.37E+01 1.34E+01 1.32E+01
0.20 1.23E+01 1.10E+01 1.08E +01 1.02E+01 9.51E+00 9.07E+00 8.86F +00
0.30 9.90E +00 8.57TE+00 830E+00 7.61E+00 6.60E+00 5.80F +00 5.25E+00
0.40 8.12E+00 6.71E+00 6.41E+00 S5.67E+00 4.59E+00 3.74E +00 3.18E+00
0.50 6.68E +00 5.26E+00 4.98E+00 4.29E+00 3.33£+00 2.63E+00 2.20E+00
0.60 5.50E+00 4.16E+00 3.91E-+00 3.32E+00 2.56E+00 2.05E+00 1.75E+00
0.70 4.54E+00 3.34E+00 3.13E+400 2.64E+00 2.07E+00 1.71E+00 1.51E+00
0.80 377E+00 2.72E+00 2.54E+00 2.15E+00 L71E+00 147E+00 1.34E +00
1.00 2.67E+00 1.86E +00 1.73E+00 1.46E+00 1.L19E+00 1.06E +00 1.01E+00
1.20 [.9SE+00 1.31E+00 1.21E+00 1.00E +00 8.10E—01 7.23E-01 6.94E—01
1.50 1.2SE+00 7.79E—-01 7.10E~01 5.69E-01 4.38E-01 3.83E-01 3.65E—01
1.70 9.48E-01 5.64E—01 5.09£-01 3.98E-01 2.96E—01 2.51E-01 2.35E-01
2.00 6.41E-01 3.65E—01 327E-01 249E-01 1.77E-01 143E-Q1 1.28E—01
2.50 3.61E-01 2.05E-01 1.84FE—-01 140E-01 9.64E—02 7.26E—-02 6.00£—02
3.00 2.26FE -0t 1.34E—-01 1.21E-01 9.42E-02 6.54E—02 4.75E-02 3.72E-02
3.50 1.56E—-01 9.T2E-Q2 8.88E 02 TOTE—-02 4.92E-02 343E-02 2.53E-02
4.00 1.16E-01 7.55E-02 6.95E-02 5.60E—-02 3.85E-02 2.54E—-02 1.76E—02
5.00 7.28E-02 4.78E-02 4.40E-02 349FE-02 2.30E-02 145E-02 9.55E-03
6.00 4.87E—-02 2.88E—-02 2.58E-02 1.95E-02 1.27E-02 8.59F—03 6.39E-03
7.00 3.23E-02 1.64E—02 1.43E-02 1.01E-02 6.62E—-03 5.15E—03 4.61E-03
8.00 2.09E-0Q2 9.14E-03 7.74E-03 5.24E-03 3.46E—03 3.05E—-03 3.22E-03
9.00 1.33£-02 5.136-03 4.25E-03 2.78E—-03 1.86E —03 1.80E—-03 2.14E—03
10.00 8.36£—03 2.93£-03 2.40E-03 1.53£—-03 1.03E-03 LO7E-03 1.37E-03
12.50 2.68E~-03 8.03E-04 6.43E—04 3.96E~-04 2.T2E—04 3.00E-04 4.15E-04
15.00 9.29E-04 2.55E-04 2.02E-04 1.22E-04 8.18E-05 8.82E—05 1.19E—-04
17.50 3.56E—04 9.28E—05 7.28E~05 4.30E~-05 274E-05 2.71E-05 334E~-05
20 00 I.STE-04 IR4FE-05 3.00E-05 1.74FE—-05 1.03E-05 8.97E—-06 9.64E — 06
22.50 7.02E-05 1.80E—05 141E-05 8.03E-06 4.39E-06 3.31E-06 3.04E—-06
25.00 358E—-05 9.48E—06 7.44E-06 4.23E-06 2.15E-06 . 140E-06 1.09E-06
27.50 1.98E - 05 5.55E-06 4.39E-06 2.52E—06 1.21E-06 6.88E—07 4.60E—-07
30.00 1.18E-05 3.57E-06 2.87E-06 1.68E 06 TI9E-07 392E—=0Q7 226E-07
35.00 5.1E-06 [.87E-06 1.55E-06 9.59E—-07 4.22E-07 1L.71E-07 7.57E~08
40.00 2.75E—-06 1.24E - 06 1.O7TE-06 7.14E-07 3.13E-07 1.O9E—07 3.89F - 08
45.00 1.77E-06 9.77E-07 8.74E—-07 6.28E - 07 2.83E-07 9.06E — 08 2.86E—08
50.00 1.29E-06 840E-07 7.74E~07 591E-07 275E-07 8.41E-08 2.46E—-08
55.00 1.03E-06 T.67TE~07 7.24E-07 5.83E-07 284E-0Q7 8TIE—-08 2.50£-08
60.00 8.76E£ 07 7.23E-07 6.95E-07 5.84E—07 3.01E-07 9.63E—08 2.86FE—08
65.00 7.76E 07 6.84E—07 6.65E—07 5.73E-07 3.09E-07 1.OSE—-07 328E-08
70.00 7ASE-0Q7 6.62E—07 6.40E —0Q7 3.71E-07 3.22E-07 116E—07 IRTF—0R
75.00 6.80E —07 6.47E—-07 6.37E-07 S.68E 07 3.34E-07 1.30E-07 4 71E-08
30.00 6.55E£-07 6.37E-07 6.28E—-07 S.66E—07 3ASE-07 143E-07 5.53E-08
85.00 6.41E-07 6.30E - 07 6.23£-07 5.66E-07 3.57E-07 1.57E-07 6.56E~08
90.00 6.47E—07 6.42E —07 6.35E—07 5.80E — 07 3.78E 07 1.77E-07 7.80F —08
95.00 6.60F - 07 6.58E 07 6.51E—-07 S98E—07 4.00E - 07 197E—-87 9.30E—08
105.00 TA0FE =07 7.E=07 T.04E£-07 6.52E-07 4.58E-07 248E-07 1.29£~07
120.00 8AGE—07 848E—-07 8.40£-07 7.85E—-07 5.80E-07 34TE-07 2.02£-07
135.00 1.02E =06 1LO2E-06 1.OJE-06 9.53E~07 7.29E-07 1.64E—-07 290E~07
150.00 LI9E - 06 I.19E =06 118E—06 1L12E~06 8.73E—-07 5.80E—07 3.80E—-07
165.00 TAE-06 1.32E - 06 1.30E - 06 1.23E =06 9.78E 07 6.67TE—-07 1.50E 07
180.00 |.36E 06 1.36E ~ 06 1.35E-06 1.28F - 06 1L.O2E - 06 7.00E—-07 $76E-07
total 1 49E-02 9.83E-03 9.08E—03 749E-03 ST9E-03 41.82E-03 433E-03
rel 1 1.35E-02 LOIE-02 9.30F - 03 7.538E-03 5.76E — 03 473E-03 $.18E—03
nri ff 1.33£-02 LOTE=02 931F-03 739K -03 5.77E-03 474E-03 4. 18E-03
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Tl 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54. 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
(0048, 1112.1. 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work. “rel ff" represents total cross sections calculated from the relativistic form factor'and.**nrl ff"" represents total cross sections
calculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Sulphur (Z=16)

0.00 2.03E£+01 2.03E+01 2.03E+01 2.03E£+01 2.03E+01 2.03E+01 2.03E+01
0.01 2.03E+01 2.03E+01 2.03E+01 2.03E+01 2.03E +0t 2.03E +01 2.03E+01
0.02 2.03E+01 2.03E+01 2.03E+0t 2.03E+01 2.03E£+01 2.02E+01 2.02E+01
0.04 2.03E+01 2.03E +01 2.03E-01 2.02E+01 201E+01 2.01E-+01 1.99E +01
0.06 2.03£-+01 2.03E+01 2.03E+01 2.01E+01 2.00E+01 1.99E +01 1.95E+01
0.10 2.03£+01 2.03E+01 2.02E+01 1.98E+01 1.95E+01 1.93E +01 1.84E+01
0.20 2.03£+0! 2.03E+01 1.99E+01 1.85E£+01 1.75E+01 1.70E+01 1.51E+01
0.30 2.02E+01 2.02E+01 1.94E+01 1.69E +01 1.55E+01 1.47E+01 1.24E+01
0.40 2.01E+01 2.00E+01 1.88E+01 1.53E+01 1.37E+01 1.28£+01 1.04E+01
0.50 2.00E +01 1.99E +01 1.80E +01 1.40E+01 1.22E+01 1.13E+01 8.77E+00
0.60 1.99E+01 197E+01 [.73E~01 1.27E+01 1.09E+01 9.98E +00 7.36E+00
0.70 1.98E+01 1.95E+01 1L.65E+01 1LI7E+01 9.81E+00 8.83E+00 6.18E+00
0.80 1.97E+01 1.93E+01 1.58£+01 1.07E+01 8.80E+00 7.81E+00 5.22E+00
1.00 1.93E+01 1.87E+01 1.45E+01 9.08£ +00 7.08E+00 6.12E+00 383E+00
1.20 1.88E+01 1.81E+01 1.33E+0t 7.69E +00 5.71E+00 4.84FE+00 2.93E+00
1.50 1.80E +01 1.72E+01 1.18E+01 6.01E+00 4.22E+00 3.52E+00 2.08E£+00
1.70 1.74E+01 {.66E+01 L.O9E+01 S.12E+00 3.53E+00 2.92E+00 LL67TE+00
2.00 1.66E+01 1.57E+01 9.72E+00 4.10E+00 2.78E+00 2.26E+00 1.21E+00
2.50 1.53E-+01 [ 43E+01 8.02E+00 2.95E+00 1.95£+00 1.54E+00 THIE-O1
3.00 1.43E+01 1.32E+01 6.61F+00 2.21E+00 [.40E +00 1.06E+00 4.32E-01
3.50 1.34E+01 1.21E+01 5.47E+00 1.69E +00 9.99E-01 7.32E—01 2.79E-01
4.00 1.26E +01 1.12E +01 4.57E +00 131E+00 7.17E-01 SA3E-0t 1.93E~01
5.00 1.10E+0! 9.56E+00 3.32E+00 7.92E-01 3.88£-01 2.74E~01 1.14E-01
6.00 9.51E+00 8.16E+00 2.52E+00 491£-01 2.32E-01 1.67E—01 8.01E=02
7.00 8.16E+00 6.96F +00 1.97E+00 3.19E-0t 1.55£—-01 1.15E-01 5.94E~-02
8.00 6.99E +00 5.94E£+00 1.55E+00 2.20E-01 1.14E—-01 8.61E~02 437E-02
9.00 6.05E+00 5.10E+00 1.22E+00 1.61E—01 9.05E—-02 6.83E—02 313E-02
10.00 5.30E =00 4.40E +00 9.62E-01 1.24E-01 743E-02 5.54E-02 220E-02
12.50 4. 02E+00 3VTE+Q0 5.39E-01 7.63E-02 4.64F —~02 3.24E-02 8.73E-03
15.00 3.22E+00 2.39E+00 321£-01 5.24E-02 275E-02 1.76E~02 3.50£-03
17.50 2.61E£+00 1.85E+00 2.07E~01 3.63FE—-02 1.56E~02 9.16E—-03 147E-03
20.00 2.08E+00 1.44E+00 145£—01 244E-02 8.72E-03 4.76E-03 6.58E~04
22.50 1.62E+00 1.12E+00 1.10E~0] 1.60E~02 4.90E-03 2.52E-03 3A13E-04
25.00 1.24E +00 B.OSE—-O1 8.74E—02 LOE-02 279E-03 1.37E-03 1.59E-04
27.50 9.42E-01 6.74E—-01 T.20E-02 6.62E-03 1.63E—03 7.70E—-04 8.53E—05
30.00 TA9E£-01 5.27E-01 6.01E—-02 $26E-03 9.69E — 04 J46E~04 1.85E—05
35.00 $34E-01 33301 4 18F—-02 1.81E-03 IT0E-04 1.65E ~ 04 1.85F - 03
10.00 2.79E-01 220E-01 284E-02 3.10E-04 1.56E 04 6.88E—05 8.46F ~06
43.00 1.92E 01 1.53£-0] 1.89E~0)2 3.85E-04 7.21E-05 322E-05 1.59E - 06
50.00 142E-01 1.12E-01 1.24E-02 1.95E—04 3.65E-05 1.67E~05 2.86E— 06
55.00 LITE=01 861E—02 8.09E-03 LOAE-04 201E-05 9.33E-06 1.99E — 06
60.00 9.04£-02 6.85£-02 S34E-03 S95E-05 1.19E =05 5.92£-06 1.51E-06
63.00 7.65E-02 5.63E-02 357E-03 2H0£ - 05 7.66E — 06 3.98E—06 1.23E-06
70.00 6.64E =02 473E-02 2HE-03 23E-05 5.27E-06 2.88£-06 1.06E ~ 06
73.00 388E-~02 405E-02 1.71E~03 1.37E—05 387E-06 221E-06 9.54E 07
30.00 329K =02 SE-02 1.23E—03 1.I2E-03 IVE-06 1.80E =06 8.85E—-07
85.00 181F-02 I13E-02 9.18E-04 ¥.48E — 06 247E-00 1.54£ - 06 8.43E -07
90.00 450E-02 2RE-02 TOTE—04 6.76E — 06 213E-06 1.38£—~06 8.30E—07
95.00 4.25£-02 260E-02 3.63E-04 S.62E~06 191E~06 1.28E~06 8.32E-07
105.00 RICATAE M 230£-02 3Y2E~-04 4.36E~006 1.70£—06 1.L2IE-06 8.76E—07
120.00 I8HE-02 2E=02 275E =04 20NE—U0 1.68E — 06 1.26E--06 1.O2E - 06
13500 AYIE-02 207E-02 2.23E-04 348E--06 1.80E =06 1A2E-06 1.226-06
130,00 402502 2OTE-02 LO9E - 04 IS0E-06 | 96E ~ 06 {585 - 06 | 41E-06
165.00 410K =02 2O8E£-02 { =04 356K -06 2.09E-06 1.71E =06 1.55E~06
18000 4136 -02 ZOSE-02 VE3E-04 AA8E U6 213E =00 1.706£- 06 1.60£ -~ 06
otal 33RL-00 2R 00 481E =01 106 —01 6.33-02 LY0E - 02 24TE-02
rel 1 3A9E-00 2ANE =00 1975 -01 1.OE =01 6.52£-02 3.06E-02 251E-02
nrl f1 3508 -00 498K~ 0] 110 —01 6.33£--02 SOTE-02 254E-02
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8. 468.1. 661.6. 778.9. 964.0.
1004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
cross sections from this work, *'rel ff* represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 778.9 964.0 1004.8 t12.t 1274.5 1408.0 1500.0
Sulphur (Z=16)

0.00 2.03E+01 2.03E +01 2.03E+01 2.03E+01 2.03E+01 2.04E+0] 2.05E+01
0.01 2.03E+01 2.02E+01 2.02E +01 2.02E+01 - 2.03E+01 2.03E+01 2.03E+01
0.02 2.02E+01] 201E+0L 2.01E+01 2.01E+01 2.00£+01 2.00E+01 2.00E+01
0.04 1.98£ +0t LOGE +01 1.9SE+01 1.94E+01 1.92F +01 1.GOF +01 [.ROF +01
0.06 1.93£+01 1.88E+01 1.87E+01 1.84E+01 1.80F +01 1.77E+01 175E +01
0.10 1.78E +01 1.68E+01 1.66E +01 L.61E+01 1.55E+01 LS1E+01 LA9E +0!
0.20 1.40E +01 {.26E+01 1.23E+01 LITE+0! 1.08E +01 1.02E+01 9.93E+00
0.30 LI3E+0I 9.77E+Q0 9.46E +00 8.66E+00 7.51E+00 6.58£+00 5.96E+00
0.40 9.23£+00 7.56E +00 7.23E+00 6.38E+00 5.20E+00 4.31E+00 3.74E+00
0.50 7.51E+00 5.86E+00 5.54E+00 4.77E+00 3.78E+00 3.10E+00 2.68E +00
0.60 6.12E+00 4.60E+00 433E+00 3.69£+00 2.93E+00 245E+00 2.19£+00
0.70 5.02E+00 3.70E+00 347E-00 296E+00 2.39E+00 2.07E+00 1.90E +00
0.80 4.18E +00 3.05E+00 2.86F +00 245E+00 2.01E+00 1.77E +00 1.65E +00
1.00 3.01E~-00 2.18E+00 2.05E+00 1.76E +00 1.44E+00 1.25E+00 1.ISE=00
1.20 227E-00 1.61E-00 1.50£-00 1.26E+00 9.98E - 01 830E-01 - 7.32E-01
1.50 [.54£+00 1.OLE+00 9.21E~0I 7.37E-01 SA0E-01 426E-01 365E-01
1.70 1.20E+00 7.34E-0) 6.62E 01 S.12E-01 3.60E—01 2.79E-01 239E-014
2.00 8.26E - 01 4.67E 01 4.15E-01 3.09£-01 2.10E-01 1.63E—01 1.42E-01
2.50 4.58F-01 245E—-01 217E-01 1.60E - 01 LLIIE~01 8.87E—-02 8.02E-02
3.00 2.74E-01 1.51£-01 1.35E-01 1.03E-01 749E-02 6.17E-02 5.58E—02
3.50 1.81E -0t LOTE—-01 9.74E-02 7.77E-02 5.76E-02 4.54E-02 382E-02
4.00 1.30E - 01 8.39E-02 7.75E-02 6.36E—02 4.63E-02 331E-02 245F£-02
5.00 8.16E-02 5.63E~-02 5.24E-02 429E-02 2.88E—-02 1.75E-02 1.O9E - 02
6.00 5.66E—02 3.59£-02 3.27E-02 2.53£-02 1.60E-02 9.85E-03 6.47E-03
7.00 3.93E-02 2.14E-02 1.88E~02 1.3SE-02 8.36E-03 S.72E-03 443E-03
8.00 2.66E~02 1.23E—-02 1.05E-02 7.08E—-03 434E-03 3.32E-03 3.02E-03
9.00 1.756-02 7.10E—-03 5.90E-03 3.79E-03 2.32£-03 1.92E-03 1.96E—03
10.00 1.14E-02 4.15E-03 339E-03 2.10E-03 1.28E-03 [.12E-03 L22E-Q03
12.50 3.36E-03 1ARE-03 9.40E 04 S.55E—-04 331E-04 3.00E-04 344E-04
15.00 1.39E-03 3.83E-04 3.00E-04 1.72E-04 9.94E - 03 8.71E-05 9.68E - 05
17.50 SA4E-04 [41E£-04 [.LOSE~04 6.14E£-05 33TE-05 275E-05 2.83E-05
20.00 2.33E-04 5.85E—-05 4.51E-05 2A9E—-05 1.29E-03 9.59E-06 8.93£-06
22.50 1.08E—04 2.72E-05 2.10E~05 1.15E~05 5.67E-06 3.81E~06 318E—-06
25.00 549E-03 141E-05 1.O9E-03 599E-06 286E-06 1.76E - 06 1.32E-06
27.50 3.00E~05 8.05£-06 6.30E - 06 352E-06 1.65E—06 943£~07 6 44E-07
30.00 1.75£-05 5.05£-06 401E-06 231E-06 1.09E - 06 5.86E~07 368E-07
35.00 7.29E~06 2.50E-06 2.06E - 06 1.27E - 06 6.14E-07 2.98E~07 1L.60E~07
40.00 3TI5E~06 1.58£—06 L.36£-06 9.22£-07 4.66£ 07 2.09E~07 9.82F-08
45.00 231E-06 1.20E - 06 1.07E - 06 T.96E - (7 4.27E-07 1.82E~07 TH0E - 08
50.00 L62E~ 06 LOLE-06 931E~-07 TAE-07 415E-07 L69E~ (7 6.57E 08
53.00 1.26E~ 06 9.08E~07 8.64E—-07 7.30£-07 4.26£-07 I.70E~07 6.20£—08
60.00 1.0SE—-06 8.50£-07 8.25E—-07 7.29E-07 JASE-07 181E~07 6.69E—08
63.00 9.18E~07 8.02£-07 7.88E—-07 TATE-07 4.53E£-07 1.89E ~07 7.19F—08
70.00 8.38£~07 7756~ 07 7.69E-07 743E£-07 4.66E£—07 2.03E-07 RAO4E—08
75.00 TOE-07 7.59E-07 TES6E-O07 THOE-OT 1.80E 07 22UE-07 931E-08
80.00 T.60E =07 7ATE-07 TAOE-07 T07E-07 4.90E-07 237E~07 1.06£ =07
85.00 TAIE-07 7.39E-07 7.39£-07 7.05£-07 S.O2E-07 257E-07 1.22E-07
90.00 7498 =07 7.53E-07 TS4E-07 722607 S27E-07 28E-07 LA2E-07
935.00 TOIE-0T T.72E-07 7.73E-07 TA2E =07 SA54E U7 3 HIE=0/7 [REVRY
105.00 8.22E-07 RISE-07 8.36£-07 3.06£-07 0.24£-07 3I9E-07 2A9E—~O7
120.00 9.80E - 07 993E-07 Q95 —-07 9.62L-07 TISE-07 SIE-07 328E--07
135.00 1LIRE =06 1.20E-06 12OE =06 1.Y0E =06 9.60k - 07 6.70£ 07 454607
130.00 1.ARE - 06 1 40£-06 1.39E 06 135K =06 1LI4E =06 R.23E-07 S8IE-07
165.00 1.3 1.54E—-06 1.54E--06 1497 =06 [.27E-06 9.37E-07 6.78,—07
180,00 | | 1.39E ~ 06 LS4E-06 T21E--06 9.79L - 07 TA4E =07
total | | LOSE ~02 AL 02 6.84E — 03 5.603E-03 1.99£-03
ref fF R i. 10K =02 8.99£ =03 6.83L—03 S.01E-02 49602
nrl ff NE-1)2 L20E-02 il =0z YOI =03 6.835 - 03 S.63E-03 397E-03
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1023

T 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
J004.8. 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’* represents total
ross sections from this work. “'rel ff** represents total cross sections calculated from the relativistic form factor-and “‘nrl ff*" represents total cross sections
calculated rrom the nonrelativistic form factor—Continued”

Photon energy (keV)

4
deg) 300 505 145.4 316.5 411.8 468.1 661.6
Chlorine (Z=17)

0.00 2.30E+01 2.30E+01 2.29E+01 2.29E+01 2.29E+01 2.29E +01 2.29E+01
0.01 2.30E+01 2.30E+01 2.29E+01 2.29E+01 2.29E+01 2.29E+01 2.29E+01
0.02 230E+01 2.30£+01 2.29E+01 2.29E +01 2.29E+01 2.29£+01 2.28E+01
0.04 2.30E+01 2.29E+01 2.29E+01 2.28E+01 2.27E+01 2.27E+01 2.25E+0t
0.06 2.30E+01 2.29E +01 2.29E+01 2.27E+01 2.25E+01 2.24E+01 2.20E+01
0.10 2.29E+01 2.29E+01 2.28E+01 2.23E+01 2.20E +01 2.17E+01 2.08E+01
0.20 2.29E+01 2.29E+01 224E+01 2.09E+01 1.98E+01 1.92E+01 1.71E+0t
0.30 2.28E+01 2.28E+01 2.19E+01 1.91E+01 1.75E +0t 1.67E+01 1.41E+01
0.40 2.27E+01 2.26E+01 2.12E+01 1.74E+01 1.55E+01 1.46E +01 1.19E+01
0.50 2.26E +01 2.25E+01 2.04E +01 1.58E+01 1.39E +01 1.28E +01 9.93£+00
0.60 2.25E+01 2.23E+01 1.95E+01 1.45E+01 1.24E+01 1.13£+01 8.28E£+00
0.70 2.24E+01 2.20E+01 1.87E+01 1.33E+01 1.11E+01 1.00E +01 6.91E+00
0.80 2.22E+01 2.18E+01 1.79E+01 1.22E+01 9.97E+00 881E+00 5.80E+00
1.00 2.18E£+01 2.12E+01 1.64E +01 1.03E+01 7.95E+00 6.85E+00 4.26E+00
1.20 2.13E+01 2.05E +01 1L.51E+01 8.67E+00 6.36E+00 5.39E+00 I3E-00
1.50 2.03E +01 1.95E+01 1.34E+01 6.71E+00 4.69E +00 3.94E+00 2.42E+00
1.70 1.97E +01 1.88£+01 1.24E+01 S5.7T1IE+00 3.94E-+00 3.29E+00 2.00E +00
2.00 1.87E£+01 1.78E +01 1.10E+01 4.56E+00 3.14E+00 2.60E +00 [.49E +00
2.50 |.74E +01 1.63E+01 9.05E+00 3.32E400 2.29E+00 1.84E +00 8.91E-01
3.00 1.63E+01 1.50E +01 741E+00 2.55E+00 1.70E +00 1.31E+00 5.33E-01
3.50 1.53£+01 [.38E+01 6.09E +00 2.01E+00 1.24E+00 9.15F-01 3.34E-01
4.00 144E+01 127E+01 5.08E+00 1.59E+00 8.99E-01 6.40E-01 2.25E-01
5.00 1.27E +01 1.09E +01 3.71E+00 9.89FE 01 477E-01 331E-01 1.28£~01
6.00 1.08E +01 9.22E+00 2.88E 00 6.11E-01 2.74E—-01 1.94E—-01 9.03E-02
7.00 9.13E+00 7.82E +00 2.31E+00 3.89E-01 1.77E~-01 1.30E-01 6.85E-02
8.00 7.71E-00 6.64E +00 1.87E+00 261E-01 1.29£-01 9.65E—02 5.18E-02
9.00 6.59E +00 5.67E+00 1.50E+00 1.87E-01 1.02E-01 7.70E - 02 3.82E-02
10.00 5.73E+00 4.89E+00 1.20E+00 141E-01 8.41E—-02 6.36E —02 2.76E—-02
1250 4.39E+00 3.56E+00 6.74E-01 8.59E-02 546F—02 3.92£-02 1.16E—-02
15.00 3.63E+00 2.74E+00 3.90E -0t 6.03E-02 3.39E-02 223E-02 485E-03
17.50 3.07E+00 2.18E+40 243E-01 431E-02 2.00£-02 1.21E-02 2.10E~-03
20.00 2.54E+00 1.74E +00 1.66E—01 3.01E-02 1LI6E=02 6.51E-03 9.58E—04
22.50 2.04E +00 1.38E+00 1.23E-01 2.04E-02 6.67E—03 3.53E-03 4.62E-04
25.00 1.59E +00 1.08E ~00 9.81E~02 1.35E-02 3.89E—-03 1.96E£-03 236E-04
27.50 1.22E+00 846 — 01 8.12E-02 8.88E —03 231E-03 LL12E-03 127E-04
30.00 9.26F -0l 6.61E-01 6.85£-02 5.83£-03 1.39E-03 6.55E—-04 7.21E-05
33.00 SHE~-0L 4.09E—01 491E-02 2.56E—03 S44E-04 245E-04 2.70E - 05
40.00 337E-01 2.64E-01 344E-02 1.17E~-03 231E-04 1.O2E—04 1.20E-05
43.00 2.24E -0t 1.79E ~ 01 235E-02 5.65FE~04 1.07E-04 4.76E—05 6.32E—-06
50.00 LOTE =01 1.29E-01 1.58E-02 2.88E-04 SAE-05 2ME-05 3IBIE-06
35.00 F23E-01 9.76E-02 1LO6E—02 1.55E =04 2.94E-05 1.37£~05 257E-06
60.00 994E~02 773E-02 TA2E-03 8.86E — 035 1.73E~-05 8.37TE-06 L91E-06
63.00 8.38£-02 6.34£-02 4.84E-03 5.34E-05 1.09E - 05 5.53E-06 1.52E =06
70.00 7.28E-02 S35E-02 336E-03 3ALE~05 T4LE~-06 392E-06 1.29E - 06
75.00 6.47E -2 +LO1E~02 238E-03 230E-05 3.35E-06 2.96E-06 1ISE-06
80.00 387E-02 405£-02 174E-02 1.63E - 05 $.10E~06 2.37E~06 1.0SE~06
83,00 SAE=02 362E-02 [L3IE-03 [.23£-05 332E-06 2.00E-06 1.00E - 06
90.00 5.07E-02 30E-02 1L.01E-03 9.69E — 06 283E-06 1.77E =06 9.79F - 07
9300 48302 306K - 02 SA3E—-04 8O01E-06 2.52£-06 1.63E—06 978E—07
105,00 4537E-02 2.76F 02 S2E—-04 6.11F—06 2.20E-06 I.5IE-06 1.03E =06
120.00 43302 259K -02 LOSE—04 S.00E-06 202E-06 1.55E-06 1.19E - 06
135.00 4708 -02 2A8E-02 I31E-04 1.69F - 06 225E-06 1.71E =06 1A41E—-06
1530.00 489K -2 26HE-02 295K -04 4.66E£ 06 242E-06 1.90E - 06 1.63E~-06
163.00 S02E-02 264602 2T8E - 04 4.70E£ -06 2.56E~06 2.04E-06 1.79E£-06
180.00 S07E-02 263E-02 1. 72E-06 2.61E-06 210E-06 [.85E~06
total IERE 00 296F 00 S.65E£-01 1. 25E-01 TASE~02 5.76F£ 02 290£-02
el 1t 4.03F ~00 200E 00 SRIE=01 1.28£-0] 7.65E—-02 3.93FE-02 298K 02
nrl it 1.07E£~00 JOTE 00 S83E--01 129K - 01 T.68E —02 SO5E-02 299FE-02
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, “rel ff" represents total cross sections calculated from the relativistic form factor and *‘nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

0
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Chlorine (Z=17)

0.00 2.29E+01 2.29E+01 2.29F +01 2.29E+01 229E+01 2.30E+01 2.30E+01
0.01 2.29E+01 2.28E+01 2.28E+01 2.28E+01 2.28E+01 2.29E+01 2.29FE+01
0.02 2.28E+01) 2.27E+01 2.27E+01 2.26E +01 2.26E+01 2.25E+01 2.25E+01
0.04 2.23E+01 221E+01 2.20E+01 2.19E+01 2.16E+01 2.14E+01 2.12E+01
0.06 2.17E+01 2.12E+01 2.HHE+O1L 2.08E+01 2.03E+0t 1.99E +01 1.96E +01
0.10 2.01E+0] 1.90E +01 1.88E£ +01 1.82E +01 1.74E+01 1.69E+01 1.67E+01
0.20 1.59E+01 1.43E+01 1.40E+01 1.33E+01 1.22E +01 1.15E+01 1L11E+0]
0.30 1.29E +01 1.LIHE+0] 1.07E+01 9.83E+00 8.52E+00 747E+00 6.77E+00
0.40 1.OSE +01 8.53E+00 8.14E+00 7T.19E+00 5.90FE +00 4.96F +00 4.37E+00
0.50 8.45E+00 6.54E +00 6.18E£+00 5.34E+00 4.29E+00 3.61E+00 3.22E+00
0.60 6.84E+00 S5.11E+00 4.81E+00 4.12E+00 334E+00 2.89E +00 2.67E+00
0.70 5.59E+00 4.11E+00 3.87E+00 3.33E+00 2.75E+00 245E+00 2.32E+00
0.80 4.65E+00 3.42E+00 3.22E+00 2.79E+00 2.34E+00 2.10E+00 1.99E+00
1.00 3.39E+00 2.53E+00 2.39E+00 2.08£+00 L71E+00 1.46E +00 L31E+00
1.20 2.62E+00 L93E+00 1.81E+00 1.54E+00 1.20£ +00 9.46E—01 7.83E-01
1.50 1.86E+00 1.25E+00 LLISE+00 9.24E—-01 6.52E—-01 4.77E-01 377E-01
1.70 147E+00 9 23E -0 8.34F - 01 6.40E ~ 01 1.32E—-01 3.13E8 01 251 -01
2.00 1.O3E+00 S81E-01 5.14E-01 377E-01 248E-01 1.86E - 01 1.59E~01
2.50 5.67E-01 291E-01 2.55E-01 1.85E-01 1.28E~0t 1.07E-01 1.O3E-01
3.00 3.29E-01 1.72E- 01 1.52E-01 LASE-01 8.60E—-02 7I5E-02 T3E-02
3.50 2. 10F -0 1.19FE - 01 1.08E—01 8.62E-02 6.60E —02 5.78C 02 5.36E—02
4.00 1.48E-01 9.38E—-02 8.67TE~02 7.20E—02 SATE-02 416E—-02 3.27E-02
5.00 9.18E—-02 6.54E—02 6.14E—02 5.14E-02 3.50E-02 2.10E-02 1.26E—-02
6.00 6.52E-02 4.36E-02 4.00E~-02 3.15E-02 1.97E~02 113E-02 6.82E—-03
7.00 4.60F —02 2.69E—-02 2.30E—-02 1.73E-02 1.042 02 6.44L — 03 4.407—03
8.00 3.29E-02 1.60E —02 1.37E-02 9.27E-03 5.39E-03 3.68E—03 2.96E-03
9.00 2.24E-02 9.49E—03 7.92E-03 5.05£-03 2.87E-03 2.10E-03 1.88E-03
10.00 1.50E - 02 5.67E—03 4.63E-03 2.83E-03 1.58E-03 1.20E-03 1.14E-03
12.50 5.36E-03 1.68E—03 1.33E-03 7.63E 04 4.07L - 04 3.14E£—04 3.08£—04
15.00 2.00E-03 5.58E~04 $34FE-04 240E-04 1.23E-04 9.07E-05 8.61E-05
17.50 7.99E - 04 2.08E—-04 1.60E—04 8.62F —05 4.21F-05 293E-05 261E-05
20.00 346E—-04 8.64FE—05 6.61E-05 351E-05 1.64E—05 1.07E - 05 8.87E—-06
22.50 1L62E—04 3.99E 05 3.05E-05 1L61E—05 7.36E - 06 451E-06 347E~-06
25.00 8.17E-05 2.04£-05 1.57E-05 8.38E~06 3.79E-06 2.22E-06 LL61E—~06
27.50 4.42E 05 LLISE-05 891E-06 1.87E—-06 2.23E-06 1.27E-06 8.82E-07
30.00 2.55E-05 7.04E - 06 5.54E - 06 3.14E-06 1.49E - 06 844E—-07 5.67E-07
35.00 L.O2E-05 331E~06 2.71E-06 1.67E - 06 8.61E—-07 4.80E—-07 3.00E~-07
40.00 5.07E-06 2.00E- 06 1L.7THE~-06 1.17E-06 6.62E~07 3.63£-07 2 11E-07
45.00 301E-06 147E-06 1.31E~-06 991E-07 6.07E - 07 325E-07 1.74E~07
50.00 204E - 06 1.20E~06 LILE-06 9.12E-07 5.88E—-07 3.02E-07 1.48FE~07
55.00 [.54E =06 107E~06 1L.LO2E-06 8.90F ~07 S98E-07 296E£-07 1.36E-07
60.00 1.26E-06 9.90E - 07 9.65E-07 8.85E—-07 6.17E~07 3.05E~-07 1.36£-07
65.00 1.08E =06 9.31E-07 9.20FE-07 8.69E-07 6.23E—-07 3I0E-07 1.39E-Q7
70.00 9.80£~07 8.9TE—07 3.96E -7 8.64E-07 6.36E-07 325E-07 1.49£-07
75.00 919E-07 8ITE-~07 8.81E-07 8.62E£—07 6.50E - 07 IA5E-07 1.O65E—07
80.00 8.79E-07 8.63E-07 8.70E - 07 8.56£-07 6.60E —07 3.64E—-07 1.82E-07
85.00 8.38E 07 8I3E-07 8.63E-07 8.53E-07 6.7VE—07 38TE-07 2.04E—07
90.00 8.62E—-07 8T1E-07 8.80E - 07 8.73F~07 7.00E-07 +21E-07 2.33E-07
93.00 8784 07 8.94L—07 9.03£—-07 8.97E—-07 T31E-07 4.56E—-07 203E-07
105.00 943E-07 9.67£-07 9.75E~-07 9.71E—-07 8 I4E~07 544E-07 340E-07
120.00 FA2E-06 1LISE-06 1.16E - 06 1LISE=06 9.96F ~ 07 TA6E-07 +90FE~07
135.00 1.35E-06 1.39E£ - 06 140E£ - 06 1.39E~06 1.22E-06 9.153E-07 6.59£-07
150,00 LA8L--006 1.01E— 06 1.02E =06 1.O1E~ 00 143E£-006 LHE =06 8.28E—01
165.00 L74E~06 1.77E =06 |.78F£ - 06 L77E - 06 I.58E =06 1.25£-06 9.54E-07
180.00 FSOE -6 18IE -6 LEIE-06 F83IE - 06 LOHE =06 1.30E - 06 LOOE - 06
totul 209K -02 1.37E-02 1.27£-02 LLO4E 02 8.00£ =03 6.55E£~03 5.77E-03
rel tf 25 -02 [41£—02 1.296£—-02 LOBE - 02 302E U3 0.09L — U3 5.82L—03
nrl {1 206£--02 1 41E=-02 1.30£ -2 1.OGE -2 S.05E-03 - 60.61£-03 5.84£-03
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k8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, *‘rel ff™" represents total cross sections calculated from the relativistic form factor and *‘nrl ff** represents total cross sections

caiculated from the nonrelativistic form factor—Continued?®

[

Photon energy (keV)

deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Argon 1£=18)

0.00 2.58E+01 2.57E+01 2.57E+01 2.57E+01 2.57E+01 2.57E+01 2.57E+01
0.01 2.58E+01 2.57E+01 2.57E+01 2.57TE+01 2.56E +01 2.56E+01 2.56E+01
0.02 2.58E+01 2.57E+01 2.57E+01 2.56E +01 2.56E+01 2.56E+01 2.56F+01
0.04 2.57E+01 2.57E+01 2.57E+01 2.56E+01 2.55E+01 2.54E+01 2.52E+01
0.06 2.57E+01 2.57E+01 2.56E+01 2.54E+0t 2.53E+01 2.52E+01 247E+01
0.10 2.57E+01 257E+01 2.55E+01 2.50E+01 2.47E +01 2.44E+01 2.33E+01
0.20 2.57E+01 2.57E+01 2.51E+01 2.35E+01 2.23E+01 2.16FE+01 L.92E+01
0.30 2.56E+01 2.55E+01 245E+01 2.15E+01 1.97E+01 1.88E+01 1.60E+01
0.40 2.55E+01 2.54E+01 2.38E+0t 1.96E+01 1.75E+01 1.65E+01 1.34E+01
0.50 2.54E+01 2.52E+0t 2.29E+01 L79E+01 1.57E+01 1.46E+01 1LI2E+01
0.60 2.53E+01 2.50E+0] 2.20E+01 1.64E+01 141E+01 1.28F+01 9.31E+00
0.70 2.51E+01 247E+01 2.11E+01 1.50£+01 1.26E +01 1.13E+01 T.74E+00
0.80 2.49E+01 2.44E+01 2.02E+01 1.38E+01 1.13E+01 9.93E +00 6.48E +00
1.00 245E+0] 2.38E+01 1.85E+01 1.16E+01 8.94E +00 7.67E+00 4.75E+00
1.20 2.39E+01 231E+01 1.71E+01 9.77E+00 7.11E+00 6.01E+00 3.72E+00
1.50 2.28E+01 2.19E+01 1.52E+01 7.52E+00 5.23E+00 4.40E +00 2.79E+00
1.70 2.21E£+01 2.12E+01 1.41E+01 6.37E+00 4.40E +00 3.71E+00 2.35E+00
2.00 2.11E+01 2.01E+01 1.25E+01 5.09E+00 3.55E+00 2.98E+00 1.79E+00
2.50 1.96E +01 1.84E+0! LO2E+01 3.74E+00 2.66E+00 2.17E+00 1.09E ~00
3.00 1.84E +01 1.69E +01 8.31E+00 2.92E+0Q0 2.02E+00 1.57E+00 6.46E—01
3.50 1.74E +01 1.56E+01 6.81E£+00 2.34E+00 1.50E+00 [.11E+00 3.97E-01
4.00 1.65E+01 1.44E +01 5.66E+00 1.89£+00 L10E+00 7.79E-01 2.61E-01
5.00 1.44E+01 1.23£+01 4.16E+00 1.20E+00 5.76E —01 3.95E-01 1.4SE-01
6.00 1.22E +01 1.04E +01 3.27E+00 7.43E-01 3.22E-01 2.25E-01 1.02E—-01
7.00 1.02E+01 8.79E +00 2.67E+00 4.68E—01 2.04E-01 1.47E-01 7.83E~02
8.00 8.56E +00 743E+00 2.20E+00 3.09E-01 1.46E—-01 1.09E-01 6.04E~02
9.00 7.26E£+00 6.33E+00 1.80E£ +00 2.16E~01 1.ISE-01 8.71E-02 4.56E£—-02
10.00 6.27E+00 5.46E 00 1.45E+00 1.62E-01 951E-02 7.25E-02 3.37E-02
12.50 4.82E+00 3.99E+00 8.21E—-01 9.70E - 02 6.33E—-02 4.63E~-02 1.49E-02
15.00 4.08E +00 3.13E+00 4.67E-01 6.89E—02 407E-02 276E-02 6.49E—-03
17.50 3.55E+00 2.53E+00 2.84E-01 5.04E-02 2.49E-02 1.55E-02 2.90E-03
20.00 3.03E+00 2.06E +00 1.90E—-01 361E-02 1.48E-02 8.60E-03 1.35E-03
2250 248E+00 1.L65E+00 1.40E - 01 251E-02 8.80E-03 4.79E—-03 6.60E£ — 04
25.00 1.96E +00 1.31E-00 LILE-D1 L71E-02 5.25E-03 271E-03 3.40E-04
27.50 1.52E+00 1.O2E+00 9.18E—-02 LISE-02 317F—-03 1.57E-03 1.84E - 04
30.00 LISE +00 8.07E - 01 7.78E-02 7.70E-03 1.94E-03 9.29E -04 1.04E— 04
35.00 6.69E£ 01 4.95E =01 5.68F£-02 349E-03 7.73E-04 353E-04 3.85E-05
40.00 J05E-01 JA4E-0L +07E-02 1.64£~03 333E-04 1.48E — 04 1.68E — 05
45.00 2.62E-01 2.09E-01 2.85E-02 8.02F-01 155E-04 6.86E —05 8.61£ -06
50.00 FR4E =01 1.48E 01 1.96E~02 413E-04 7.80E~05 349E-05 5.04E-06
55.00 1.39E =01 L11E-01 [.34E£-02 224E-04 4.22E-05 1.94E~05 3.31E—-06
60.00 LITE=-01 8.77E-12 9.19E-03 1.28E-04 2.46E~05 LI7E-05 240E - 06
65.00 9.29F-02 TA9E-02 6.35F£-03 7.73F-05 I 54F - 05 7.57E—-06 1.87E - 06
70.00 8.06£-02 6.06F —02 447E-03 4.92E-05 1.O3E-05 5.29E-06 1.56E - 06
75.00 T17E-02 S2ME-02 321E-03 3.30E~05 7.33E~06 3.94E-06 1.38E—-06
80.00 652E-02 +63E-02 237E-03 234E-05 S.54E-06 311E-06 [.2SE-06
85.00 6.03£--02 4 16£-02 1.80£ 03 1.74E£ - 05 +44E-06 2.59E-06 1.I8E—06
90.00 S.69£-02 IR2E-02 141£-03 1.37E-05 3TIE-06 22TE-06 1.ISE-06
95.00 SHE-02 356E-02 1LI4£-03 LLI2E-05 3.29E-06 2.06E-06 1L14E - 06
105.00 S2E~-02 325E-02 8.07E-04 840 — 06 283£-06 1.88E—06 LI9E—06
120.00 S26E-02 A HE-02 5.78E-04 6.80E - 06 2.68E-06 1.90E - 06 1.38£—06
125.00 SS2E-02 AE-02 +70E -4 6.28E~1i6 279E-06 QOTE-06 1.63E —06
150.00 SE1E-02 3208-02 426 - 04 6.17TE - 06 2.98F£ -6 2.28E~06 187 - 06
165,00 6.OVE =02 326FE-02 40204 018K~ 06 313E-06 2HE-06 2.05E~06
180.00 6.08E~0)2 3.28E J94E-04 6.19F ~ 06 319K =06 2.50FE - 06 212E-06
total +30E--00 3H43E 00 6.57E~01 I 45E =01 8694 —02 60.72E-02 3.39E-02
red if +.67E 00 34TE~00 0.74E£ =01 1 49F =01 $9TE-02 6.91E£-02 3ATE~-02
nri fY 469 -00 SA8E-00 6.77E - 01 1530 -0l 894 -02 6.94E£ - 02 3A9E-02
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Tastk . Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5. 411.8. 468.1. 661.6. 778.9, 964.0.
10043 11121, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ““total’’ represents total
cross sections from this work. *‘rel ff"" represents total cross sections calculated from the relativistic form factor and **nrl ff*" represents total cross sections
calculated from the nonrelativistic form factor—Continued”

Photon energy (keV)

4
(deg) 778.9 964.0 1004.8 1121 12745 1408.0 1500.0
Argon (Z=18)

0.00 2.57E+01 2.57E+01 2.57E+01 2.57E+01 2.57E+01 2.57E+01 2.57E+01
0.01 2.56E+01 2.56E +01 2.56E+01 2.56E+01 2.56E+01 2.56E+01 2.56E+01
0.02 2.55FE+01 2L54E+01 254E+01 2.54E+01 2.53E+01 2.52E+0! 2.52E+01
0.04 251E+01 248E+01 247E+01 245E+01 242E+01 240E+01 2.37E+01
0.06 244E 01 2.38£+01 2.37E+01 233E+01 227E+01 2.22E+01 2. 19E+01
0.10 2.26E£+01 214E +01 2HE=+O1 2.05E+01 1.96E +01 1.90E+01 1.87E+01
0.20 1.80F +01 1.62E+01 1.59E£+01 1.50E+01 1.38£+01 1.30E+01 1.25E+01
0.30 LA46E+01 1.26E+01 1.22E+01 1L11E+0t 9.65E+00 8.47E+00 7.69E+00
0.40 LISEA+01 9.61E+00 9.17E+00 3.10E+00 6.68E-+00 5.68E 00 S.07TE-00
0.50 9S1E+00 7.32E+00 6.92E+00 5.98E+00 4.87E+00 4.18E+00 3.81E+00
0.60 7.65E+00 5.70E+00 5.36E+00 4.61E+00 3.80E+00 3.37E+00 JI9E+00
0.70 6.24E£+00 4.59E+00 432E+00 373E+00 3.14E+00 2.86E+00 2.76E +00
0.80 5.18E+00 3.834E£+00 3.62E+00 3.16E+00 2.68E+00 244E+00 2.33E+00
1.00 3.82£+00 2.90£+00 275E+00 241E+00 1.99E+00 1.68E +00 1.47E+00
1.20 3.00£+00 227E+00 2.14E+00 1.84E +00 L41E+00 - L.O7TE+00 8.48E-01
1.50 2.19E+00 1.52E+00 1A0E+00 LI2E+00 773E-01 5.36E—-01 4.00E-01
1.70 1.76E +00 1.I3E+00 1.02E-00 781E-01 5.12E-01 3.54E-01 270E-01
2.00 1.25£+00 7.07E-01 6.25E-01 454E-01 2.92E-01 2.14E-01 1.79E-01
2.50 6.88£ - 01 344E-01 299E-01 2.14£-01 L48E~01 L.28E—-01 1.28E—-01
3.00 391 =01 1.96E - 01 1.73E-01 1.30E-01 9.89E—-02 9.49E-02 1.O3E-01
3.50 244E-01 1.35£-01 1.21E-01 9.65E-02 7.72E-02 T13E-02 7.11E-02
4.00 1.69E—-0] 1.05£-01 9.74E-02 8.13£-02 6.36E—-02 5.09E-02 4.20E-02
5.00 LOLE—-0O1 7.50E-01 T.08E—-02 6.00E—-02 +.15E-02 2.48E-02 1.48E—02
6.00 TA5E-02 S.16E-02 4.78E-02 3.82E-02 237E-02 1.3IE-02 TAHE-03
7.00 SA9E-02 329E-02 294E-02 2.16E-02 1.26E-02 7.31E-03 4.66E-03
8.00 396E-02 2.02E-02 L74E-02 1LIBE-02 6.62E—-03 414E-03 301E-03
9.00 27TE-02 1.23£-02 1.O3E-02 6.56E£—03 3.54E-03 234E-03 1.87E-03
10.00 1.90E - 02 TAE-03 6.15E—-03 3T74E-03 1.96E—03 1.33E-03 1LI2E-03
12,50 TI1TE-03 232E-03 1.83£-03 LO3E-03 5.05E-04 341E-04 295E—-04
15.00 277E-03 7.88E—04 6.1HE-04 329E-04 1.53E-04 9.88E-05 8.26E—05
17.50 [L14£-03 298E-04 2.28E—-04 1LI9E—04 S31E-05 3.26E-05 259E-05
20.00 498E-04 1L24E-04 9.46F 05 $.87E-05 211E-05 1.24E-05 9.33E-06
2250 2A5E-04 STHE-05 +.36E-05 221E-05 9.58E—06 SHE-06 393E-06
25.00 LISE~04 291E-05 222E-05 1.I6L —05 S.00£-06 281E-06 1.98E - 06
27.50 6.37E£-03 1L61E—05 1.24E-05 6.64£ - 06 2.98E-06 1.69E—-106 119E - 06
30.00 3.65E-05 9.69£ - 06 T57E~06 +22£-06 2.00E-06 1LIBE—06 8.30E-07
35.00 [A2E =05 437E-06 3534E-06 218E-06 1L17TE—-06 7.22E-07 5.08E-07
40,00 6.80L — 16 2.83E-06 215E-06 | 48E£~06 8.99E—-07 ST6E-07 396E-07
45.00 389 06 [.L79E - 06 1.59£-06 1.22E-06 8.20E-07 5.26£-07 340£-07
S0.00 236K -06 LRE-06 1.32E-06 110E =06 7.89E—07 487E-07 2.89E£-07
55.00 1.89E - 06 1L2SE-06 LLI9E =06 1L.O6E — 06 793E£-07 $T70E-~07 257E-07
60.00 LATE=-06 1L14E =06 1LI2E =06 LLOSE-06 8.42E-07 471 -07 247E-07
63.00 1.28£ - 06 LO7E =06 1061 - 06 1LOE-06 813 -07 4$69E-07 24E-07
7000 LI4F — 06 FOIF =06 1 037 =06 1 OF—06 RIWF =07 14 ROK—-07 249K =07
75.00 1O6E - 06 1.00L - 06 LOTE =06 1.02E =06 8.39L-07 S01E-07 2.66E -07
8000 1LOTE =06 9.86L - 07 9.99E -7 LOTE - 06 8A8E—07 S2HE-07 287E-07
83.00 YNAE 07 9.77E -7 9.92E-07 1L.OHE =06 8.59L -07 SATE-07 IASE-07
Q.00 UNTLE =07 VO6E-07 LOTE - 06 1L.OXE - 06 R.Q25 - 07 387k -07 3.52E-07
9300 1LOOE =06 1.O2E =06 LO4E - 06 1.O6E — 06 9.27E-07 6.29L-07 3.90£ —07
10300 TORE -~ 06 LITE =06 LI2E-06 FASE =006 V.O2E-06 T.36E—-47 491 -7
120,00 F.2SE - 06 1.32F -6 P33 =06 1,365, =06 1,246 - 06 Y48L-07 6.84E =07
12300 [IRRVAR 1LARE = U 1LOOE - U6 ; 1.30E - 06 1L19E =06 2085 - 07
130,00 17O -6 18406 |.8OE =16 1.88% =06 L75E =006 1 42E-006 1LIE=06
16300 19770 =46 202 06 204 =16 2067 --06 1LY - 06 1.60E =06 1.27E-06
IN0.00 2O =16 2.09F =06 241E =06 203 =06 200 - 06 1.66E =06 1.33£-06
total R L 16O/ -0l l48L 02 1,22/ 02 O.28E - 03 755K -02 6.65£—03
el 11 202 L4 - a2 LR 02 P23 02 Q.34 =03 7.08E =03 6.78E—03
nrt it 28202 L.6SE =02 LR =02 1248 =02 Y.39L =03 T =03 6.81£-03
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TapLE |, Predicted S-matrix differential elastic scatering cross sections for photon energies (50.0, 59.54. 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, *‘rel ff™ represents total cross sections calculated from the relativistic form factor and **nrl ff”’ represents total cross sections

caiculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

[
ideg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Potassium (Z=19})

0.00 2.87E+01 2.87E+01 2.86E+01 2.86E+01 2.86E+01 2.86E+01 2.86F+01
0.01 2.87E+01 2.87E+01 2.86E+01 2.86E +01 2.86E+01 2.86E+01 2.86E +01
0.02 2.87E+01 2.87E+01 2.86E+01 2.86E+01 2.85E+01 2.85E4+01 2.85E+01
0.04 2.87E+01 2.87E+01 2.86E+01 2.85E+01 2.84E+01 2.83E+01 2.81£+01
0.06 2.87E+01 2.87E-+01 2.86E+01 2.83£401 2.82E+01 2.81E+01 276E-01
0.10 2.87E+01 2.87E+01 2.85£~01 2.79E~01 2.75E+01 2.72F +01 7 G0E +01
0.20 2.87E+01 2.86E+01 2.80E+01 2.62E+01 2.49E+01 2.42E+01 2.16E+01
0.30 2.86F 01 2.85E+01 2.74E+01 241E+01 2.21E+01 2.11E401 1.80E+01
0.40 2.84E 01 2.83E+01 2.66E+01 2.20E+01 1.97E+01 1.86E +01 [.52E+01
0.50 2.83E£+01 281E+01 2.56E+01 201E+01 1.77E+01 1.64E +01 1.27E+01
0.60 2.82E 401 2.79E+01 246E+01 1.85E+01 1.59E+01 145E+01 1.OSE+01
0.70 2.80E +01 2.76E+01 2.36E+01 1.70E +01 1.42E +01 1.28E +01 8.67E+00
0.30 2.78E+01 2.73E+01 2.26E+01 1.56E +01 1.27E+01 LI2E+01 7.25E+00
1.00 2.73E+01 2.66E+01 2.08E +01 1.31E+01 T ONF +01 8.60E +00 5.32E+00
1.20 2.67E+01 2.58E+01 1.92E +01 1.10E +01 7.96E+00 6.73E-+00 4.19E+00
1.50 2.55E+01 245E+01 1L.71E+01 8.43E+00 5.84E+00 4.93E+00 319E+00
1.70 247E+01 2.37E+01 1.59E +01 7.14E+00 4.93E+00 4.17E+00 2.71E+00
2.00 2.36E+01 2.25£-01 1.41E+01 5.70E~00 4.00E-+00 3.38£+00 2.10E +00
2.50 2.20E+01 2.07E+01 1.15E-01 4.20E+00 3.04E+00 251E+00 1.29E 400
3.00 2.08E +01 1.91£+01 9.33E+00 3.32E4+00 2.35E+00 1.85E+00 7.69E—-01
3.50 1.97E +01 1.76E +01 7.62E+00 2.70E+00 1.78E +00 1.32E+00 4.68E —01
4.00 1.87E +01 1.63E+01 6.33E+00 2.20E+00 1.31E+00 9.29E-01 3.04E-01
5.00 1.64E +01 1.39E+01 4.66E +00 1.42E+00 6.85E—01 4.67E-01 1.65E—-01
6.00 1.39£ 01 1LI7TE+01 3.70E+00 8.85E—01 3.78E—01 2.61E-01 1LISE-01
7.00 1LI15E-+01 9.88E +00 3.06E+00 5.55E-01 2.35E-01 1.69£ - 01 8.88F—02
3.00 9.57E+00 8.34E+00 2.55E+00 3.62E~01 1.66E —01 1.23£-01 6.94E -2
9.00 8.06E +00 7.09£+00 2.11E+00 2.51E-01 1.30E —01 9.85E—02 S33E-02
10.00 6.94E +00 6.11E+00 1.72E+00 1.86E —01 1.08£-01 8.23E-02 4.02E-02
12.50 5.32E+00 448E+00 9.80E-01 L.IOE-0t 7.25E-02 5.39E-02 1.87E-02
15.00 4.56F +00 354E+00 5.54E-01 7.83E—02 4.79E-02 331E-02 844E—-03
17.50 4.04E +00 2.90E+00 3.33E-01 5.82E-02 3.02E-02 1.93E—02 388E—-03
20.00 AS2E+00 2.39E+00 2.20E-01 426E-02 [.85E-02 [LI0E-02 1.85E-03
22.50 294E+00 1.94E£+00 [.60E—01 3.03£-02 1L13E~-02 6.29F-03 9.18E—04
25.00 2.35E 00 1.56E 1 00 1.264— 01 21E-02 0.87E—03 3.03E—03 4.77E - 04
27.50 1L.8IE+00 1.23£+00 1.O4E-01 1A5E-02 4.22E-03 24E-03 2.59F-04
30.00 1 40E 00 9.64£~ 01 8.82E—02 9.88E 03 2.63E~03 1.28E-03 147E - 04
35.00 B.09E 01 S90£ =01 649FE -2 4.62E-03 LO7E~03 4.94FE—-04 S40E 035
40.00 4.83L 01 2 T70E 01 473E—02 2.22E-03 1.66E ~ 04 209E-04 2.32E-05
45.00 308E-01 2ASE-01 I3RE-02 1.11E-03 21904 9.68FE 05 [L16E =05
50.00 203E-01 1.72E =01 237TE-02 STTE—-04 LIOE—04 4.90£ ~05 6.63E£ - 06
55.00 1.58£ 01 1.28£ =01 1.L65E-02 3ASE-04 S94E-05 2.69£-05 +L25E-06
00.00 1.25E=01 1.OOE ~ 01 L1SE—02 181 E—04 344E-05 1.60F —05 301E-06
65.00 1LO4E - 01 8. 18E-02 8. I0E—-03 FO9E—04 213E-05 1.O3E—05 231E-06
70.00 8.99F£-02 6.89E-02 ST8E—-03 0.94F - 05 141E-05 T.07E~06 1.90L - 06
75.00 TY8E -2 SO6E—-02 421E-03 464 —-03 9.92E-06 5.20E-06 1L6SE—-Q6
80.00 7.25E-02 5.27E-02 304E-03 3.27£-05 743E-06 J.03E-06 1.49E - 06
85.00 6.72E-02 47502 240E-032 243E-05 5.89E-06 33406 1.39E - 06
90.00 6.34E£ 02 437E-02 1.90F =03 1.90£ =05 1.91E£-06 2.89E-06 1.35E-06
93.00 6.09£ =102 4. 10E-02 1.54F£ - 03 1.55E-03 4.28E-06 2O1E-06 F33E-06
105.00 S87E 02 - (2 FATE--03 1.16£ =03 3.02E 06 23E-06 1.38£—06
120.00 6.00E =02 02 SO =04 9.15FE-06 A37E-06 232E-06 1.59E—06
135.00 637602 - ()2 6.66F — 04 8345 =06 2I6E-00 2.50E-06 1.86E — 06
150.00 6.76E 02 =02 SO8FE - 04 S.HHE=06 266E—-06 273 =06 204E-06
165.00 7036 =02 - )2 S.65E--04 RO7L-06 3.82E-06 2.90F ~06 234E-06
180006 TA2E-02 Y6 -2 SA55E-04 SOTE-06 389E-06 2.96F - 06 241E-06
Lotal SA8E - 00 394 =00 7.59E 1L68E =01 1.O1E--01 7.78L - 02 392E--02
red ff SR0E-00 394 00 7.72 LTE-01 1.02F - 01 793£-02 399E —02
prl 1 SR3E-00 AYTE-00 7.7 1.72£ =01 1.O3E =01 799~ 02 LO1E=02
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.
1004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tot
cross sections from this work. “'rel ff™" represents total cross sections calculated from the relativistic form factor and *'nrl ff*" represents total cross sectiot
calculated from the nonrelativistic form factor—Continued’

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Potassium (Z=19) .

0.00 286 +01 2.836E +01 2.36£ +01 2.86E +01 2.830L+U1 2.806£ +01 2.86£ +01
0.01 2.85£-01 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.84E+01
0.02 2.84E +01 2.83FE +01 283E+01 2.82E+01 2.81E+01 2.80E +01 2.30F +01
0.04 2.79E +01 2.76E +01 2.76E+01 2.74E+01 2.70E+01 2.67E +01 2.64E+01
0.06 2.72E+01 2.66E +01 2.64E+01 2.60E +01 2.54E+01 2.48E+01 2.44E+01
0.10 252E+01 2.39E +01 2.36E+01 2.29E+01 2.19E+01 2.12E+01 2.08E+01
0.20 2.02E+01 1.83E+01 1.79E +01 1.69E +01 1.56E+01 1.46E +01 1.40E +01
0.30 1.64E +01 [.42E+0) 1.37E +01 1.26E +01 1.09E +01 9.59E +00 8.TIE+00
0.40 1.33£+01 1.08E+01 1.03E+01 9.12E+00 7.56E +00 6.49E +00 5.85E+00
0.50 1.07E+01 8.21E+00 7.76E+00 6.72E+-00 5.51E+00 4.81E+00 4.46E +00
0.60 8.58E-+00 6.37E+00 5.99E +00 SYT7E+00 4.31E+00 3.89E+00 3.74E+00
0.70 6.98E +00 S.13E+00 4.83E+00 4.19E+00 3.56E£+00 3.29E+00 3.22E+00
(.80 5.80E+00 4.30E+00 4.07E+00 3.56E+00 3.05E+00 2.79E+00 2.69E+00
1.00 4.29F+00 3.29E+00 3A3E+00 2.76E+00 2.27E+00 1.90E+00 1.65£ +00
1.20 341E+00 2.62E+00 2.48E+00 2.14E+00 1.63E+00 1.21E+00 9.26E—01
1.50 253E+Q0 [.8CE+00 1.66E +00 1.33E+00 9.04E-01 6.05F—01 4.34E-01
1.70 2.07E+00 1.34E +00 1.22E+00 9.32E-01 6.01E—-01 4.02E-01 2.96F - 01
2.00 1 49E+00 845E-01 746F—01 SA41E~-01 343E-01 247E-01 2.03E-01
2.50 8.19E-01 4.05E£-01 351E-01 2.50E~01 1.72E-01 1.51E~01 1.54E - 01
3.00 4.61£~-01 2.26E£-01 1.98E - 01 1.48£—01 1.14E—01 1.13E-01 1.29E-01
3.50 2.84E—01 1.53E-01 1.37E-01 1.09E - 01 8.85E—02 8.54E—02 8.96E—02
1.00 1.94E-01 1.19E~01 L.I0E-01 9.15E-02 7.31E-02 6.06E—02 5.21E-02
5.00 1.17E-01 8.52E-02 8.05E—02 6.88E—02 4.82E-02 291E-02 1.74E—02
6.00 847E-02 5.99E-02 5.57E-02 4.50E-02 2.80E—02 1.51E-02 8.35E-03
7.00 6.34E£-02 393E£-02 3.54E-02 2.62E-02 1.51E-02 8.36E—03 5.03E-03
8.00 467E-02 2.49E—-02 2.16E—02 1.48E—02 8.0SE—-03 470E~03 316E—-03
9.00 334E-02 1.55E-02 1.31E-02 8.36E—03 4.36E-03 2.65E-03 1.93£~03
10.00 234E-02 9.68£—03 797E-03 4.84E—03 242E-03 1.50E ~03 1.I4E—-03
12.50 9.30E-03 311E-03 246E—-03 1.37E-03 6.30FE—-04 383F-04 2.98E~04
15.00 373E-03 1.09E—-03 8.40E—-04 444E—-04 1.92E-04 1.I2E-04 8.43£-05
17.50 1.57TE-03 4.16E—-04 3A8E~-04 LO3E—-04 6.I5E~-05 376E~05 273E-05
20.00 6.98E — 04 1.75E - 04 1.33E-04 6.69£—05 2.71E-05 1.47E - 05 1.O3E—-05
22.50 33E-04 8.08E£—-05 6.10E-03 3.08E—05 1.25E-03 6.69F — 06 4.61E—06
25.00 1.68E—04 407E-05 3.09E-05 1.58E~05 6.58E—06 3.58E—-06 247E-06
27.50 8.99£-035 223E-05 1.70E - 05 8.97E—06 3.94E-06 2.23E-06 1.57E-06
30.00 S.A1E-05 t.32E-03 LO2E-05 5.62E-06 2.66E—06 1.59E - 06 1.I6E-06
35.00 1.95E~05 5.72E-06 4.61E-06 2.80E-06 1.54E =06 1.O3E-06 7.90E-07
40.00 9.05E =06 3.19E-06 2.69E—-06 1.84E —06 1.18E£ 06 846F —07 6.60F —07
45.00 SO2E-06 2ARE-06 1.92E—-06 LA7TE—-06 1.06E —06 7.81E—07 5.85E-07
50.00 321E-06 1.70E =06 1.56E£ 06 1.30E - 06 1.OIE-06 7.21E-07 4.98E-07
55.00 2AE-06 145E-06 1.38E - (16 1.24E-06 1.O0E - 06 6.86£—07 $35E-07
60.00 1.81£-06 1.31E-06 1.28£ =06 1.22E~06 1.02E - 06 6.75E-07 $.03E~07
65.00 IL31E-06 1.22E-06 1.21E-06 L19E - 06 1.OLE - 06 6.60E —07 3.82E-07
70 00 133 - 06 1 16F =06 1.17E-06 1.18E—06 1.02E-06 6.66E ~ 07 3.83E-07
75.00 1.23E-06 FI3E—06 LISE-06 1.18E—06 1.04E - 06 6.83E-07 3.98E~07
30.00 1166 =06 ILITE=06 1.13E~06 1L.1TE-06 1.OSE - 06 7.03E-07 419E-07
35.00 1L3E =06 1.I0E - 06 LIRE-06 LITE—06 1.06E - 06 7.30E~-07 451E-07
90.00 1 13F - 06 1 13F =06 1 ISF=06A 1 20F =06 110F =06 TI6F =07 495F-07
93.00 LI4E =06 L16E =06 1.18E - 06 1.23E-06 1LI4E-06 8.23E-07 SHE-07
105.00 1.22£ =06 1.25E =06 1.28E - 06 1.33E~06 1.25FE-06 9.50E—07 6.65E~07
1 20.00 1ASE ~06 1495 =06 1.51£--06 1.57£-06 149E - 06 1.L20E - 06 9.01E-07
133,00 1.74E - 06 1.79E =06 1.82E - 06 1.88E —06 1.80E - 06 149E-06 1.I6E—06
1530.00 202006 207 - 06 2M0E~-06 2H6E-06 2.08E—06 1.76E —06 [41E-06
165.00 22006 228E 06 2A3E-06 237E =06 229E-06 1OGE -6 {O0E—06
150,00 2295 =06 2.36FE 06 239E-06 2A5E-06 237E-06 204E-06 1.67E—06
ot 2N2E-02 1.85F-02 1714 ~02 | 40L-02 1.O7E—-02 8.66E ~03 7.63E-03
rel 11 2N8E 02 FRSE - 02 173 =02 1LHE~-02 1.O7E-02 8.82E-03 7.79E—03
nrl (1 2904 =02 1 90F - 02 174 - 02 1A2E-02 1.OSE 02 8.88F ~03 7.84E—03
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TasLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
J4.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies. are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff’* represents total cross sections calculated from the relativistic form factor and *‘nrl ff"’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Calcium (Z=20)

0.00 3.18E+01 3.18E+01 3.17E+01 3.17E+01 ‘3.17E+01 3.17E+01 3.17E-01
0.01 3.18E+01 3. 18E+01 317E+01 3.17E+01 317E+01 3.16E+01 3.16E+01
0.02 3.18E+01 3.18E+01 3.17E+01 3.16E+01 3.16E+01 3.16E+01 3.15E+01
0.04 3.18E+01 3.18E+01 3.17E+01 3.16E+01 3.15E+01 3.14E+01 3.11E+01
0.06 3.18E+01 3.18E+01 3.16E+01 3.14E+01 3.12E+01 3.1HE+O01 3.06E +01
0.10 3.18E+01 3.18£+01 3.15E 101 3.09L 101 3.05E£+01 3.02E+01 2.89E+01
0.20 3.18E+01 3.17E+01 3.11E+01 291E+01 2.77E+01 2.69E+01 2.42E+01
0.30 3.17E+01 3.16E+01 3.04E+01 2.68E+01 2.47E+0] 2.36E+01 2.03E+01
0.40 3. 15E+01 3.14E+01 2.95E+01 2.46F+01 2.21E+01 2.09E+01 1.71E+01
0.50 3.14E+01 3.11E£+01 2.85E+01 2.25E+01 1.99E+01 1.85E+01 1.42E+01
0.60 3.13E+01 3.09E+01 2.74E+01 2.07E+01 1.79E+01 1.63E +01 1.18E+01
0.70 311E+01 3.06E+01 2.63E+01 1.91E+01 1.60E +01 1.44E+01 9.74E +00
0.80 3.09E+01 3.03E+01 2.53E+01 1.75E+01 1.43E +01 1.26E+01 8.12E+00
1.00 3.03E+01 2.95E+01 2.33E+01 148E +01 1.13E+01 9.66E +00 3.95E+U0
1.20 2.96F+01 2.87E+01 2.16E+01 1.24E+01 8.93E+00 7.54E+00 4.70E+00
1.50 2.84E+01 2.73E+01 1.92E+01 9.47E+00 6.54E +00 5.53E+00 3.60E-00
1.70 2.75E~01 2.64E+01 1.78£~01 8.00E+00 5.52E+00 4.63F~00 3.08E +00
2.00 2.63E-01 2.52E+01 1.59E+01 6.38E+00 4.49E +00 3.81E+00 241E+00
2.50 2.46E+01 2.32E -0t [.29E+01 4,72E+00 3.44E+00 2.86E+00 L.SIE+00
3.00 2.33E+01 2.14E-01 1.OSE+01 3.74E+00 2.69E+00 2.13E+00 9.02E-01
3.50 2.22E+01 1.98E+01 8.55E+00 3.06E+00 2.06E+00 1.54E +00 548E-01
4.00 2.10E+01 1.83E+01 7.09E +00 2.52E+00 1.52E+00 1.09E +00 3.54E-01
5.00 1.85E+01 1.56E +01 5.22E+00 1.65E +00 8.03FE—-01 547E-01 1.89F-01
6.00 1.56E+01 1.32E+01 4.16E+00 1.04E+00 441E-01 3.04E-01 1.30E-01
7.00 1.30E+01 1.11E+01 346E+00 6.50E - 01 2.72E-01 1.94E—-01 1.00E-01
8.00 1.07E +01 9.36E+00 291E+00 423FE-01 1.90E - 01 1.40E-01 7.87TE—02
9.00 9.01E+00 7.96E +00 242E+00 2.92E-01 1.47E-01 1.L1IE-01 6.12E-02
10.00 7.73E+00 6.85E+00 1.99E+00 2.14E-01 1.22E-01 9.30E—-02 4.69E-02
12.50 5.92E+00 5.03E+00 1.ISE+00 1.25E-01 821E-02 6.16E—02 228E-02
15.00 5.08E+00 3.99E+00 6.50E-01 8.86E—02 5.53E-02 3.89E—-02 1.07E-02
17.50 4.54E +00 3.29E+00 3.83F-01 6.63E—-02 3.58E-02 2.34E-02 5.07E-03
20.00 4.00E +00 2.73E+00 2.54E—-01 4.92F-02 2.26E-02 1.38E—-02 247E-03
22.50 3.38E+00 2.24E+00 1.84E—-01 3.57E-02 1.41E-02 8.06E—03 1.24E-03
25.00 2.74E +00 1.81E+00 1.43£-01 253E-02 8.76E—-03 4.75E-03 6.54E—-04
27.50 2.16E+00 1.44E+00 1.18E-01 1.78E~02 5.48E-03 2.84FE--03 3.58E—-04
30.00 1.66E +00 1.13E+00 9.96E—-02 1.24E-02 347E-03 1.73E-03 2.04E—-04
35.00 9.64F =01 6.94E - 01 7.35E-02 5.96E-03 1.44E-03 6.77E - 04 7.45E—05
40.00 5.74E-01 4.35E-01 542E-02 293E-03 6.38E—-04 2.89E—-04 3.16£-05
45.00 363E-01 285E-01 393E-02 149E—-03 301E—04 1.34E—-04 1.55£-05
50.00 248F-01 1.99F - 01 281E—-02 7.86E—04 1.52E—-04 6.76E — 05 8.66F£ — 06
55.00 1.82E-01 147E-01 1.99F-02 4.33FE-04 8.20E—05 3.69E—05 SA43FE-06
60.00 143£-01 1.15E-01 T41E-02 2.50E-04 4.72E-05 2.17E-05 3.76E~06
65.00 1.18E—-01 9.33E~-02 1.01E-02 1.SIE—04 2.90E—05 1.38E—-05 2.84E-06
70.00 FHOLE—-01 7.84E-02 7.29E-03 9.61E-05 1.91E-05 9.38FE 06 2.29E-06
75.00 891E-02 6.77E -2 537E-03 6.42E-05 1.33E—-05 6.81E~-06 197E-06
80.00 8.07E-02 5.98F—-02 4.05E-03 4.52E-05 9.87E—06 5.25E-06 1.76E — 06
85.00 746E-02 S40E-02 313E-03 3.34E-05 7.75E—06 4.29E - 06 [.64E —06
90.00 TO04E-02 497E-02 249E—-03 2.60E-05 6.41E—06 3.68E—06 1.57E—06
95.00 6.77E—02 1.67E-02 2.04E-03 2.11E-05 S.55E-06 3.29E-06 1.55E—06
105.00 6.55E£-02 43302 1 48E-03 1.56E =03 4.63E-06 291E-06 1.60E —- 06
120.00 6.75E£-02 42302 1.09F - 03 1.22E-03 4.22E-06 2.84E-06 1.82E—06
125.00 TOE-02 4.36E-02 9.09E 04 1.10E—-035 4.28E-06 301E-06 2.12E-06
150.00 77302 4.53FE-02 8.20E—04 1.0O6F —05 1.48E—-06 3.25E-06 243E—-06
165.00 3.07£-02 4.65E-02 777E =04 1.OSE-05 1.63£ 06 3.44E-06 2.65E-06
180.00 8.19E—02 4.70E -2 7.64F - 04 1.OSE - 03 172E-06 3S51E-06 273E-06
ola. 5.90E ~00 4.50E 00 8.70E-01 1.92£-01 I.15E-01 8.93E-02 4.50E-02
rei ff 5.98E =00 JASE 00 8.78E—01 1.95F - 01 TI7E =01 9.05E-02 4.55E-02

nrl {f 6.02F ~00 JA8E =00 8.83L 01 1.96F - 01 LI7E 01 9. 11E-02 4.58E-02



1030 B. K. CHATTERJEE AND S. C. ROY

TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1. 661.6, 778.9, 964.0,
1004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
cross sections from this work. *‘rel ff™" represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

[}
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Calcium (Z=20}

0.00 37E+01 3.17E+01 3I7E+01 3.17E+01 3.16E+01 317E+01 3.17E+01
0.01 3.16E+01 3.16E+01 3.06E+01 3.16E+01 3 1S5E+01 315E+01 J.ISE+0I
0.02 3A5E+01 3 14E-01 3.14E+01 3.13E+01 3.12E+01 3. 11E+01 3.10E+01
0.04 3.10E+01 3.06E+01 3.06£+01 3.03£-+01 2.99E +01 2.96£+01 2.93E£-01
0.06 3.02E+01 295E+01 2.93E+01 2.89E+01 2.82E+01 2.75E+01 271E+01
0.10 281E+401 2.67E+01 2.64E£+01 2.56E+01 2.44E+01 2.36E+01 2.32E+01
0.20 2.27E+01 2.05E+01 2.01E+01 1.90E+01 1.75E+01 1.63E +01 1.56E+01
0.30 1.85E+01 1.60E+01 1.55E +01 [.42E+01 1.23E+01 1.0O8E+01 9.87E+00
0.40 1.50E+01 1.22E+01 [.1I6E+01 1.O3E+01 8.56E+00 7.40E+00 6.72E+00
0.50 1.20E+01 9.21E+00 8.71E+00 7.55E+00 6.24E+00 5.50E+00 5.16E+00
0.60 9.63E+00 7.14E+00 6.72E+00 5.80E+00 4.87E+00 4.44E+00 4.32E+00
0.70 7.82E +00 5.74E+00 541E+00 4.70E+00 401E+00 374E+00 3.69E +00
0.80 6.49E +00 4.82E+00 4.56E+00 4.00E +00 343E+00 3.16E+00 3.05E+00
1.00 4.82E+00 371E+00 3.53£+00 3.11E+00 2.56E+00 2.13E+00 1.83E+00
1.20 I85E+00 299E+00 2.83E+00 2.44F +00 1.85E+00 1.35E+00 LO2E+00
1.50 2.89E-00 2.08£+00 1.92E+00 1.55E+00 1.04E+00 6.84E-01 4.79E-01
1.70 2.38E+00 1.57E+00 142E+00 1.09E 00 6.99E-01 4.59E-01 I3E-08
2.00 1.73E+00 9.92E-01 8.77E-01 6.37E-01 4.01E -0t 2.85E-01 231E-01
2.50 9.59E-01 4.74E-01 4.10E-01 291E-01 2.00£-01 1.76E~-01 1.81E£-01
3.00 5.39E-01 2.62£-01 2.29E-01 1.69E—01 1.31E-01 1.33£-01 1.54E-01
3.50 3.29£-01 1.74E - 01 1.56E—-01 1.23£-01 1.O1E-01 9.99£-02 1.O8E—-01
4.00 2.23£-01 1.35E-01 1.24£—-01 1.O3E-01 8.29E-02 707E-02 6.27TE—-(02
5.00 1.33£-01 9.59E-02 9.06E—-02 7.76E-02 5.50E-02 3.38E—02 2.06E-02
6.00 9.58E—-02 6.83£—-02 637E-02 5.18E-02 3.25E-02 1.75E~02 9.59E-03
7.00 722E-02 4.60E-02 4.16E-02 31E-02 1L79E-02 9.63E-03 5.586-03
8.00 SHE-02 2.99E-02 261E-02 1.80E—02 9.71E-03 539£-03 341E-03
9.00 JO4E-02 1.91E-02 1.62E-02 1.OSE-02 5.33E-03 3.03E£-03 2.05E-03
10.00 282E-02 1.22E-02 LOIE-02 6.17E-03 2.99E—-03 1.72E-03 1.21E-03
12.50 . 1.ISE—-02 4.07E-03 32M4E-03 1.80E—-03 7.90E-04 441E-04 315E-04
15.00 4.88£-03 1.46E—03 1.I3E-03 5.92E-04 243E-04 1.30E-04 9.09E -05
17.50 2HE-03 5.70E-04 J34FE =04 219K =04 R.64F—-05 4.48F —05 303K =05
20.00 9.54E£-04 JA42E-04 1.83E—-04 9.07E-05 351E—05 1L.79E—-05 1.19E =05
22.50 +57E-04 LI2E-04 841E-05 4. 17E-05 1.63£-05 8.33E-06 5.53£-06
25.00 2L32E-04 S.60E-05 42305 213E-05 8.62E—-06 4.56E—-06 3.09E-06
27.50 F24E-04 I04E-05 J3E-05 1.20E-05 5.16E—-06 2.90E-06 205E-06
30.00 7O04E-05 1.78E - 03 L37E-05 TA2E—-06 3.47E—-06 211E-06 1.58E£-06
35.00 204E-05 7.46£-06 5.96£ - 06 3.58£-06 1.99E - 06 1.39E - 06 1.14E =06
40.00 1.20E-03 +O0LE-06 335E-06 2.26E-06 1.49E—-06 LI16E—06 9.96FE— 07
45.00 6.46£ —06 2.65E-06 231E~-06 1.76E - 06 1.32E-06 1.08£—06 9.05E-07
50.00 $02E-06 2.00E-06 1.82E~06 1.52E-06 1L24E-06 991E-07 TI4E—-07
55.00 2.82E—06 [L68E - 06 [.58E - 06 142E-06 1.22E-06 9.32E-07 6.67E—-07
60.00 2165 =06 1 49£-06 LASE-06 1.38E£-06 1.23E—-06 9.06F —07 6.07E-07
63.00 L78E — 06 1.37E 06 LI6E - 06 1.35£-06 1.22E-~06 R.74E-07 5.60E-07
70.00 [LSSE=06 1L.3TE—=06 1.31E-06 1.33£-06 1.22E-06 871E-07 547E-07
75.00 LATE-06 1.27E£-16 1.29E-06 1.33£-06 1.24E-06 8.82£—-07 S55E-07
30.00 133 =06 123606 1.27E-06 1.33E-06 L2SE-06 9.00£-07 ST4E =07
85.00 L2NE — 06 1.24E - 06 1.26E ~ 06 1.33£ - 06 1.26E — 06 Q.28E —~07 6.OTE—-07
90.00 1285 =06 1.26E - 06 1.29£-06 1.36E - 06 1.30E—06 9.79E =07 6.56F-07
93.00 1,291~ 06 LE =06 LA -06 1AL - 06 1.35£-06 1.O3E—-06 7.09E-07
105.00 1ARE =06 1 40E =06 LHE-06 1.32E =06 148E - 006 1.18E =06 8.52L~07
120.00 163 —06 1.67£ - 06 1.70E =06 1.79L£ - 06 1.76L—06 147E-06 1L13E--06
L300 1LOSE =06 2006 2041 =06 2130 =06 2E-06 L79E - 06 1 43£-06
150.00 228K =06 2321 -06 236 -00 246E-06 2A3E - 06 21E-06 L72E-006
165.00 2ASE - 00 25 259K 06 2095 06 2,664 - 006 23406 1.94£ 06
180.00 256K 06 2 2.67L-06 2971 —06 25E-06 2HA2E-06 2.02E-06
ol A24E =02 23E-02 1.96£ - 02 Lot =02 [.22£-02 9.86£—03 8.70L--03
rel 1 229402 2OsE=02 1.98L =12 L61E =02 1.23£-02 1LOTE-(02 8.89E-103
nrl 4T IAE-02 2R -02 199 -02 1.62E =02 123 -02 LOLE-02 89SE 13
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Vit 1o Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5. 411.8. 468.1, 661.6, 778.9, 964.0,
vod s, 112000 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total” represents total
sons sections from this work. “‘rel ff*" represents total cross sections calculated from the relativistic form factor and **nrl ff** represents total cross sections
j.‘«s\ul.ucd trom the nonrelativistic form factor—Continued?®

Photon energy (keV)

It
ded 50.0 59.5 145.4 316.5 411.8 468.1 661.6
soandum (Z=21)

0.04) ISIE+01 3S51E+01 349E+01 349E+01 349E+01 349F +01 3.49E+01
anl 351E+01 3.51E+01 349E+01 3A49E+01 349E+01 349E+01 3.49E +01
002 3S51E+01 3S1E+01 349E+01 349F£+01 349E+01 348E+01 348E+01
004 351E+01 3S1E+01 349E+01 348E+01 347E+01 347E+01 344E+01
.06 3S1E+01 351E+01 JA9E+01 347E+01 3.45E+01 3.43E +01 3.38E+01
(10 3S51E+01 3.50E+01 3A8E+01 3A42E+01 3.38E+01 3.35E+01 3.22E+01
0.20 3.50E+01 3.50E +01 343E+01 324E+01 3. 10E+0t 3.02E+01 2.73E+01
0.30 349E+01 34RE +01 2 36E+01 201E+01 2.79E +01 2.68E+01 23101
0.40 348E+01 347E+01 3.28E+01 2.77E+01 2.52E+01 2.38£-01 1.96E +01
0.50 347E+01 344E+01 3.18E+01 2.56E+01 2.27E+01 2.12E+01 1.65E +01
0.60 345E+01 342E+01 3.07E+01 2.36E+01 2.05E+01 1.88E+01 1.37E+01
070 I44F+M 339K +01 2.06E +01 2.1RE 401 1.85E£ 101 1.66E +01 L14E£+01
0.80 342E+01 3.36E +01 2.85E-01 2.02E+01 1.66E +01 1L46F +01 9.54E+00
1.00 3.36E+01 3.28E+01 2.64E+01 L71E+0] 1.32E+01 LI3E+O1 6.92E+00
1.20 3.29E+01 3.20E+01 245E+01 1.44E+01 1.05E +01 8.83E+00 5.33E+00
1 50 NTE+01 2.06E+01 2.20E+01 1LHHE+01 7.65L 100 6.38E +00 3.91E+00
1.70 3.09E 01 297E 401 2.05E+01 9.38E£+00 6.38E£+00 5.32E+00 3.27E+00
2.00 2.97E+01 284F+01 1.83E+01 743E+00 5.06E+00 4.21E+00 2.53E+00
2.50 2.79E+01 2.63E+01 L.50E +01 537E+00 3.72E+00 3.04E-00 1.63E+00
.00 2.64E+01 24E+01 1.23E+01 4 12E+00 © O 283E+00 2.25E+00 1.O3E+00
350 J51E+01 227E+01 1.OOE +01 3.29E+00 2.16E+00 1.65E +00 6.59F-01
4.00 2.39E+01 2 10E+01 8.31E+00 2.67E+00 1.64E+00 1.21E+00 4.38E—01
5.00 2.12E+01 1.81E+01 6.01E+00 1.76E+00 9.30E—01 6.51E-01 231E-01
6.00 1.82E+01 1.53E+01 4.64E+00 LISE+00 5.40F£ -0t 3.75E~01 1.49E—01
7.00 1.54E+01 1.30E+01 3.75E-00 7.58E-01 3.38E-01 2.38E~01 1.O9E - 01
8.00 1.29E +01 1.1I0E +01 3.08E£+00 5.11E-01 2.32E-01 1.67E~01 8.33E-02
9.00 LO9E +01 9.34£+00 2.54E+00 3.58E~01 1.73E-01 1.28E—-01 6.50E—-02
10.00 9.36E +00 8.02£-00 2. 10E+00 2.63E-01 1.37E-01 1.03E-01 S.09E-02
12,50 6.89E +00 5.78E 00 1.27E+00 [.46E-01 8.72E-0Q2 6.51E—-02 2.66E—02
15.00 558E+00 4.44E£+00 7.67E-01 9.78E-02 5.90E-02 423E-02 1.32E-02
17.50 4.74E+00 355E+00 4 77E-01 7.09E-02 3.98E-02 2.68E—-02 6.52E-03
20.00 J.06E +00 2.89E+00 316E-01 5.26E-02 2.63E-02 1.66E — (2 3.26E-03
22.50 342E+00 2.36E+00 2.25E-01 390F-02 1.70E-02 LOIE-02 1.68E —03
25.00 282E-00 L.9LE +00 1.70E - 01 2.86E-02 1.09E—02 6.13E~03 8.93E-04
27.50 2.29E+00 1.55E+00 1.35E~01 207E-02 TOIE—03 374E-03 493E-04
30.00 1.83E —00 1.25E+00 FLHE-UI 149E-02 451E-03 2.31E-03 282E~04
35.00 LI4E-00 8.04E =01 T.85E-02 TS54E-03 193IE-03 9.25E-04 LO3E~04
40.00 TA8E 01 5.25E-01 5.7T4E-02 3.83E-03 8.69E - 04 399FE —-04 4.35E-05
45.00 +66£ 01 353E-01 423E~-(02 1.99£-03 4 5E-04 1.86£ — 04 2. 10E-05
50.00 3A9E =01 2A8E =01 AE=-02 1LO7TE =03 201E-04 9.37F =05 1LI4E£-03
5500 23E-01 1.82F =01 227E-02 SOLE-04 LI4E— 04 S08E-03 6.99E£ - 06
60.00 1.76£ =01 1.39K - 01 1.65£—-02 3ASE-04 6.53£-05 297E-03 471E-06
63.00 T41E-01 LITE=OI L2IE=-02 2 0E - 04 $.00E -03 1.86E — 03 346E - 06
F0.00 LITE =01 9.08E-02 3.93£-03 1.33E-04 260E-05 1.25E-05 2.74E-06
73.00 100K =01 T6TE-~02 6.69F—03 892F-05 1.80E =03 9.00E — 06 230E-06

80.00) 8.82E -2 g SIHE-03 6.27E - 03 1.33E~-05 6.85E—-06 2.03E-06
85.00 8.00E =02 S92E-02 4.00£-03 403 - 03 LOIE-05 S.53E-06 1.86£ - 06
90.00 74IE-02 S39E-02 2E-03 359E-05 8A4SE—-06 469K - 06 1.78E—06
9500 TOTE-02 SO -2 2.66£—03 291E£-05 T.24E-06 4 15E-06 1L.74E—-06
105.00 6.76/ -2 46302 .96 ~ 03 2I3E-05 S.93E-06 3.60E =06 1.78E—06
120.00 6,95/ - 02 45502 | 46E =03 1.o4£ =05 S.E-06 343L-06 2.00L-06
133.00 TANE-02 L7302 1.23E-03 LA0E - 03 5265 =06 358E-00 2.33E-06
I 36100 N3 =02 4964 -02 L2E=03 RPN SA2E-06 ISIE-06 2.65E-06
163.00 NASE-02 SA3E—-02 1O6E =05 LATE =08 5.59E =06 4.00£ =06 288K~ 06
I80.00 NT0E 02 SA9E-02 LO4E- 03 .36/ =03 5.66£-006 H07E-06 2.97E-006
ot 0.625 -0 SOSE ~00 985K - 01 2494-01 1.31E-01 LOIE=01 SHE-02
rel i1 6725 =00 SOLE =00 VU4 =01 220800 1226 =01 1O3E 01 SATE-02
nrl 1t f.76E 00 SO =00 LOOE =00 223 0] P -01 104 =01 S21E-02

T Dhiin Plca Maf Mot Vol AT Aa A <Aana
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff>’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

0
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Scandium (Z=21)
0.00 3.49E+0t 3.49E+01 3.49E+01 3.49E +01 3.49E+01 349E+01 349E+01
0.01 349E+01 348E+01 3.48E+01 3.48E+01 3.48E+01 347E+01 347E+01
0.02 347E+01 3.46E+01 3.46E+01 345E+01 3.44E+01 3.43E+01 3.42E+01
0.04 3.42E+01 3.39E+01 3.38E+01 3.36E+01 3.32E+01 3.28E+01 3.26E+01
0.06 3.35E+01 3.28E+01 3.26E+01 322E+01 3.14E+01 3.08E +01 3.04E +01
0.10 3.14E+01 2.99E+01 2.96E+01 2.88E+01 2.76E+01 2.68E+01 2.62E+01
0.20 2.57E+01 2.34E+01 2.29E+01 2.17E+01 2.01E+0t 1.88£+01 1.80E +01
0.30 2.12E+0) 1.84E +01 1.79E+01 1.64E +01 1.43E+01 1.27E+01 1.16E+01
0.40 1.73E+01 1.42E+01 1.35E+01 1.20E+01 1.00E +01 8.68E +00 7.87E+00
0.50 1.40E+01 1.08E+01 1.02E+01 8.86E +00 7T.28E+00 6.35E+00 5.87E+00
0.60 1.13E+01 8.37E+00 7.87E+00 6.76E+00 5.57E+00 4.97E+00 4.72E +00
0.70 9.17E+00 6.68E+00 6.26E+00 5.38E+00 4.47E 100 4.05E 100 3.90E t 00
0.80 7.58E+00 S.S1E+00 5.18E+00 4.46E+00 3.72E+00 3.34E+00 3.18E+00
1.00 549E+00 4.06E+00 3.83E+00 3.31E+00 2.68E+00 2.25E+00 1.98E +00
1.20 4.24F +00 3ASE+00 2.96E+00 2.53E+00 1.95E+00 1.50E+0Q0 [.20E+00
1.50 3.07E +00 2.17E+ 00 2.02C 1 00 1.65L 1'00 1.16L 1 00 8.19L 01 6.14C 01
©1.70 2.50E+00 1.68E+00 1.54E+00 1.21E+00 8.18E—01 5.64E-01 4.22E-01
2.00 1.84E+00 LI12E+00 1.01E+00 7.59E—-01 4.96E — 01 3.50E-01 2.75E-01
2.50 1.08E+00 5.81E-01 5.11E-01 3.73E-01 2.51E-01 2.01E-01 1.84E—01
3.00 6.45E—01 3.29E-01 2.89E-01 2.14E-01 1.56E—-01 L41E-01 146E—Q1
3.50 4.05E-01 2.13E-01 1.90E—01 1.46E—-01 1.12E—-01 1.04E—-01 1.07E-01
4.00 2.75E-01 1.56E—01 1.41E—-01 1.13£-01 8.76E—02 7.59E-02 7.05E-02
5.00 1.55E-01 1.01E-01 941E-02 7.82E—-02 5TE-02 4.02E-02 2.89E—-02
6.00 1.05E-01 : 7.10E~-02 6.59E—-02 537E-02 3.59E-02 2.19E-02 1.37E—-02
7.00 7.70E-02 498E—02 4.54E-02 3.50E-02 2.13E-02 1.20E-02 7.17E-03
8.00 578E-02 342E-02 3.04E-02 2.20E-02 1.23E-02 6.68E—03 3.99E-03
9.00 4.32E-02 2.29E-02 1.99E-02 1.35F-02 7.02E-03 3.78E—-03 2.33E-03
10.00 3.20E—02 1.52E—02 1.28E—-02 3.183E—03 4.03E—03 2.13E—-03 1.40E—03
12.50 1.44E-02 5.33E-03 4.28E—-03 2.44E-03 1.09E-03 5.98E—04 4.15E-04
15.00 6.30E-03 1.96E—-03 1.53£—-03 8.10E—-04 3.38E-04 1.83£-04 1.29E - 04
17.50 2.80E-03 719E-04 5.95E-04 3.02E-04 1.20E-04 6.33E—05 4.38E—05
20.00 1.36E—-03 3.34E—04 2.53E—04 1.26E—04 487E—-05 2.50E—05 1.69E— 05
22.50 6.30E-04 1.55E-04 117TE—-04 5.77E-05 2.23E-0S L14E-03 7T.58E-06
25.00 322E-04 1.77E-05 5.85E-05 291E-05 1.15SE—-05 6.01E-06 4.04E-06
27.50 1.73E-04 4.18E-05 317E-05 [.61E—-05 6.71E-06 3.65E-06 2.53E-06
30.00 9.78E-05 242E-05 1.85E-05 9.76E—06 4.35E—-06 2.53E-06 1.84E - 06
35.00 3.61E-05 9.78E— 06 7.72E-06 4.46E—06 2.32E-06 1.53E-06 1.21E-06
40.00 1.60E - 05 S.02E-06 4.12E-06 2.66E—06 1.64E—-06 1.22E-06 1.02E-06
45.00 8.38E-06 315E-06 2.71E-06 1.96E —06 1.40E—06 1.I2E—-06 9.55E~07
50.00 5.04£—-06 2.28E-06 2.04E-06 1.63E—06 1.28E—-06 1.04E - 06 8.50E - 07
55.00 J41E-06 1.85E-06 L71E-06 1.48E—06 1.25E—06 9.95E-07 7.58E—07
60.00 2.55E-06 1.61E—06 1.54E-06 L43E-06 1.26E~06 9.76E—07 6.99E—-07
65.00 2.04E-06 L46E—-06 L 43E-06 1.39E-06 1.26E-06 9.44E—-07 641E—-07
70.00 1.75E-06 1.38E—-06 1.37E-06 1.38£—-06 1.27E-06 9.39E£ - U7 6.16£—07
75.00 1.58E—06 1.35E-06 1.35E—-06 1.39E-06 1.30E - 06 9.50E-07 6.12E-07
80.00 1.47E-06 1.32E-06 1.34E-06 1.40E—-06 1.32E-06 9.65E-07 6.21E~07
85.00 1.41E£-06 1.32E-06 1.34E—-06 1.41E-06 1.35E—-06 9.93£-07 6.48E~07
90.00 1.39E-06 1.35E-06 1.38E—06 1.46£~06 1.40E-06 1.O4E-06 6.92F 07
95.00 14E-06 1.39E—-06 1.42E-06 1.S5IE—-06 1 46E -06 1.10E-06 T41E-07
105.00 1.50£ - 06 1.52E-06 1.55E-06 1.65E—06 1.60E — 06 1.2SE-06 8.83£—07
120.00 1.76E - 06 1.81E-06 1.85E—-06 1.95E—-06 1.92E~06 1.56E - 06 1.16E—06
135.00 210E~-06 217E-06 2.22E-06 234F-06 230E-06 1.91E-06 1.47E—06
150.00 2A43E-06 2352E-06 257E-06 2.69E—-06 2.65E-06 2.24E-06 1.77E - 06
165.00 2.67E-06 2.76E—-06 282E-06 294E-06 291E-06 249E-06 [.99E - 06
180.00 2.76E-06 285E-06 291E-06 J04E~-06 3.00E-06 2.58E-06 2.08£-06
total J.68E-02 2AE-02 222E-02 1.82E-02 1.3RE—-02 1LI2E-02 9.82E-03
rel ff ITHE-02 2HE-02 2.25E-02 1.83£-02 1.39E-02 I.14E-02 1L.OIE-02
nr] ff 3T6E-02 246E£-02 227E-02 LRSE-02 1 40E£-02 1LISE-02 1.02E-02
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Tasik 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5. 411.8, 468.1, 661.6, 778.9. 964.0.
o4 8. 11121 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total”’ represents total
cross sections from this work. “'rel ff*" represents total cross sections calculated from the relativistic form factor and *‘nrl ff° represents total cross sections
caleulated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
tdeg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Titanium (Z=22)

0.00 3.85E+01 3.85E+01 3.83E+01] 3.83E+01 3.83E£+01 3.83E+01 3.83E+01
0.01 3.85E+01 3.85E+01 3.83E+01 3.83E+01 3.83E+01 3.83E+01 3.83E+01
0.02 3.85E+01 3.85E+01 3.83E+01 3.83E+01 3.82E+01 3.82E+01 3.82E+01
0.04 3.85E+01 385E+01 3.83E+01 3.82E+01 381E+01 3.81E+01 3.78E+01
0.06 3.85E+01 3.85E+01 3.83E+01 381E+01 3.79E+01 3.78E+01 3.73E+01
0.10 3.85E+01 3.85E+0t 3.82E+01 3.76E+01 3.72E+01 3.69E+01 3.56E+01
0.20 3.85E+01 3.84E+01 3.77E+01 3.58E+01 345E+01 3.36E+01 307E+01
0.30 3.84E+01 3.83E+01 3T1E+0L 3.35E+01 3.13E+01 3.01E+01 2 6F+01
0.40 3.83E+01 3.81E+01 3.62E+01] 3.11E+01 2.83E£~01 2.69E 401 2.23E+01
0.50 3.81E+01 3.79E+01 3.52E+01 2.88E+01 2.57E+01 2.40E +01 1.89£+01
0.60 3.80E +01 3.76E+01 341E+01 2.67E+01 2.33E+01 2.14E+01 1.58E +01
0.70 3.78E+01 3.73E+01 3.30£+01 248E+01 2.1LE+01 1 QOFE +01 1.32E +01
0.80 3.76E+01 3.70E+01 3.19E+01 2.29E+01 1.90E +01 1.68F +01 1LHHE+0I
1.00 371E+01] 3.63E+01 297E+01 1.96E+01 1.52E+01 1.31E+01 7.97E+00
1.20 3.64E+01 3.54E+01 277E+01 1.66E +01 1.21E+01 1.02E +01 6.02E +00
1.50 3.52E+01 341E+0] 2.50E+01 1.28F +01 R R4F +00 7.31E+00 1.26£ +00
1.70 344E+01 3.32E+01 2.33E+01 1.09E +01 7.31E+00 6.01E+00 3.50E+00
2.00 3.31E+01 3.18E+01 2.09E+01 8.57TE+00 5.68E+00 4.65E+00 2.67E+00
2.50 3.12E+01 296E+01 1.73E +01 6.06E +00 4.02E+00 3.26E+00 1.76E+00
3.00 2.96E +01 2.75E+01 1.42E+01 4.55E~00 3.00E+00 2.38E+00 LITE+00
350 2.82E+01 2.57TE+01 1.16E 01 3.55E+00 2.29E+00 1.77E+00 7.80E—01
4.00 2.69E+01 2.39E+01 9.62E+00 2.84E+00 1L.77E +00 1.33E400 S31E-01
5.00 240E+01 2.06E-+01 6.86E +00 1.89E+00 1.07E +00 7.63E-01 2.77E-01
6.00 2.10E+01 1.76E +01 5.17E+00 1.28E£+00 6.48E —01 4.53E-01 L71£-01
7.00 ’ 1.80E +01 1.50E +01 4.06E +00 8.75E—01 4.11E-01 2.88E~01 LLI9E -0t
8.00 1.53E+01 1.27E+01 3.28E+00 6.08E—-01 2.79E-01 1.97E~-01 8.89E—02
9.00 1.30E +01 1.08E +01 2.69E+00 4.32E-01 2.02E-01 1.46F - 01 6.95E—02
10.00 L1IE+0] 9.29£+00 2.23E+00 3.17E-01 1.55E-01 1L13E=01 5.52E-02
12.50 7.95E+00 6.59E+00 1L.41E+00 1.70E-01 9.33E-02 6.94E-02 3.06E—-02
15.00 6.13E+00 4.93E+00 8.94E - 01 1.OBE—01 6.34E - 02 4.59E-02 1.61E—-02
17.50 4.99E ~00 3.85E+00 5.76E-01 7.63E-02 141E-02 3.05E-02 8.20E~03
20.00 4. 17E+00 3.08£ +00 3.85E~01 5.65£-02 3.03E-02 1.97E-02 J20E-03
22,50 3.50E+00 2.50E+00 271E-01 425E~-02 2.03E-02 1.24E-02 221E-03
25.00 2.93E+00 2.04E+00 2.00£-01 320E-02 1.346-02 7.73E-03 1LI9E-03
27.50 24E+00 1.67E+00 1.54E~01 2.39F£-02 8.T6E—03 481E-03 6.64E — 04
30.00 2.01E =00 1.27E : 00 1.23£-01 1.76£ — 02 S5.74E-03 3.01E-03 383E 04
35.00 L34E+00 9.23£-01 8AIE-02 9.32E-03 252E-03 1.23E-03 140 =04
40.00 8.79E ~- 01 6.24E-01 6.13£—12 1.89E~-03 [L16E-03 S.38E-04 S5.88L 05
45.00 S84E-01 $.28E - 01 457E-02 2.60E-03 S.58E-04 252E-04 2.80E =05
50.00 +01L 01 302601 IHLIE-O2 141E~03 2.85L— U4 1.27E-04 1.50E£ =05
55.00 2.87E-01 221E~01 257E-02 7.96E - 04 1L54E - 04 6.89FE - 05 8.93E - 06
60.00 2HE-01 1.66£ - 01 191E-02 1.65E - 04 8.87E -05 $.00E-05 S5.88FE—06
65.00 1.66E—01 1.30E-01 F43E-02 284E-04 S5A1E-035 249E-05 L22E-06
70.00 1.34£ =01 1.05€ — 01 LOTE—02 1.81L—04 351E-05 1.66E — 05 327E-06
75.00 1L12E-01 8.69E—(2 817E-03 [21E-04 241E~-03 1.18E—-05 2.70E 06
80.00 9.71E-02 TAE-02 6.33E-03 8.52F—03 1.76E£ =05 8.87E— (6 235E-06
85.00 3.64F—02 6.532E-02 S.O1IE-03 6.29E£-03 1.36E-05 7.08L—06 2 HE-06
90.00 793£-02 S.88E—-02 4.07E-03 4.86L 05 LIOE-05 5.94E-06 2.02E-06
95.00 7A6E-02 SASE-02 339E-03 3.93E-05 9.37E-06 5.21E-06 1.97E-06
105.00 7T07E-02 499FE-02 254E-03 2.86E-05 7.56E 06 $A4E-06 1.99£-06
120.00 T29E-02 492E-02 1.92F - (2 2.U8E-05 6.59F 06 L I4E-06 222E-06
135.00 TO93E—-02 SASE-02 1.63E—02 1.92£-05 644E 06 4.25E-06 2.56E—06
150.00 S.62F—1)2 S4E-02 1A9E 02 181/ =05 0.57E~ 06 44706 291E-06
165.00 9. 108 =102 5.66E—02 142E-03 1.776-053 6.72E =100 4.66F - 06 3I6E—-06
1530.00 9.28L-02 STHE-02 1.39E =03 1.76F - 03 6.78L - 06 1.74E 06 325E-06
lotal 7426 -00 ST2E-00 LLITE=00 247E=0] 1A8E =01 LI4E~0] 5.77E-02
rel ff FRE-00 S5.61E-00 1LI2E =00 250K -01 [ A9E =01 1.16E£-01 5.84F£-02
arl i 75700 S.66FE 00 LI3E =00 282K 01 [.STE =01 1.17E£-01 5.89E-02
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TaBLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0
1004.8. 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tota
cross sections from this work, *‘rel ff™" represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued”

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1121 12745 1408.0 1500.0
Titanium (Z=22)

0.00 3.83E+01 3.83E+01 3.83E+01 3.83E£401 383E+01 3.83£+01 3.83E£+01
0.01 3.82E+01 3.82E+01 3.82E+01 3.82E+01 3.82E+01 3.81E+01 3.81E+01
0.02 381E+01 3.80E+01 3.80E+01 3.79E+01 3.78E+01 3.77E+01 3.76E+01
0.04 3.76E +01 3.73E+01 3.72E+01 3.70E+01 3.66E+01 3.63E+01 3.60E+01
0.06 3.69E+01 3.62E£+01 3.60E+01 3.56E +01 3.49E+01 3.42E+01 3.38E+01
0.10 3.48E+01 3.33£+01 3.30E+01 3.22E+01 3.10E+01 3.01E+01 2.95E+01
0.20 2.90£-+01 2.65£-+01 2.60E+01 2.46E+01 2.28E+01 2.14E+01 2.06E+01
0.30 241E+01 2.10E+01 2.04E+0! 1.88£+01 1.65E+01 [.47E+01 1.35E+01
0.40 1.98E+01 1.63E+01 1.56E+01 1.39E+01 1.16£+01 1.01IE+01 9.12E+00
0.50 1.L61E+01 1.25E+01 1.18E+01 1.03E+01 8.40F +00 7.25E+00 6.64E+00
0.60 1.31E+01 9.70E +00 9.11E+00 7.79E+00 6.33E+00 5.53E+00 5.16E +00
0.70 1.06E +01 7.68E+00 - 7.19E+00 6.10E+00 4.97E+00 43%9E+00 4.14E+00
0.80 8.74E -+ 00 6.25E +00 5.84L+ 00 4.96E 1 00 4.03E 100 3.55L 100 3.34L 100
1.00 6.21E+00 4.44E+00 4.15E+00 3.53E+00 2.83E+00 2.40E+00 2.15E+00
1.20 4.67E +00 3.34E+00 3.13E+00 2.64E+00 2.06E +00 1.66E+00 1.40E+00
1.50 3.27E+00 2.29E+00 2.13E+00 1.76E+00 1.29E+00 9.66E—01 T.66E — 01
1.70 2.65C 100 1.80C 1 00 1.66L 1 00 1.34C 1 00 9.45LC -01 6.82L - 0t 5.26C—01
2.00 1.97E+00 1.26E+00 1.ISE+00 8.92E-01 6.00E—-01 422E-01 3.23£-01
2.50 1.22E+00 7.00E—-01 6.23E—-01 4.65E-01 3.09E-01 2.29E-01 1.90E - 01
3.00 7.60E—01 4.05E-01 3.57E-01 2.64E—-01 1.84E—-01 1.51E-01 1.41E-01
3.50 4.90E-01 2.57E-01 227E-01 L71E-01 1.25E-01 1.I0E-01 1.08E—01
4.00 3.32E-01 1.80E—01 1.61E—-01 1.24E-01 9.35E-02 8.17E—-02 785E-02
5.00 1.79E-01 1.08£-01 9.89E—-02 8.01E—-02 6.01E—-02 4.70E - 02 3.86E-02
6.00 1.ISE-01 TAGE—02 6.88E—02 S5.61E—02 395E-02 2.67E-02 1.87E-02
7.00 8.26E—-02 5.39E-02 495E-02 391E-02 2.50E-02 1.47E—-02 9.05E-03
8.00 6.20E£-02 3.88E—-02 3.50E-02 2.63E—-02 1.52E—-02 8.I5£E-03 4.68E—-03
9.00 473E-02 27ME-02 2.39E-02 1.69E—02 9.00E-03 4.64E-03 2.66E—-03
10.00 3.59E-02 1.85E—02 1.59E—-02 1.05E-02 5.28£-03 2.73E-03 1.63£—03
12.50 1.73E—02 6.80E—03 5.33E—03 3.22E—03 1.46E—03 TO2E—-04 3.36E—04
15.00 7.94E-03 2.57E-03 2.02E-03 1.08E-03 4.58E—-04 251E—-04 1.78E—04
17.50 3.64E-03 1.04£—-03 7.98E—04 4.08E—-04 1.64E—04 8.75E-05 6.14E—05
20.00 1. 72E-03 4.52E-04 3.42E-04 1.71E-04 6.63E—05 343E-05 234E-05
2250 8.40L — U4 2 iE—04 1.59E —04 7.82E—05 3.01E~05 1.53£—-05 1.02E—05
25.00 436E-04 1.06E — 04 794E-05 3.92E-05 1.53E-05 784E-06 S25E-06
27.50 235E-04 5.66E — 05 427E-05 2.14E-05 8.65E - 06 4.59E-06 313E-06
30.00 1.33E-04 3.24E-05 2.46F - 05 1.27£-05 S5.44E-06 3.05E-06 2.16E-06
35.00 4.88E-05 1.27E-05 9.92E-06 5.54E-06 2.71E-06 L71E-06 1.30E - 06
40.00 LI2E-05 6.26E—06 5.06E—06 3.13E-06 1.81E-06 1.29E-06 [.O6E — 06
45.00 1.08E—-05 3.TIE-06 3IBE-06 220E-06 1.49E - 06 L.I8E-06 LOIE-06
50.00 6.29E-06 2.62E—-06 2.30£-06 1.76E—-06 1.34E-06 1.I0E—-06 9.30E-07
55.00 114E-06 2.05E-06 1.87E—-06 1.56E - 06 1.30E-06 1.0O6E—06 8.55E—-07
60.00 301E-06 17SE—-06 1.65E—06 1.48E-06 1.30E - 06 1.OSE—-06 T98E—07
65.00 2.36E-06 1.57E—-06 1.52E—-06 1 44E-06 1.31E—06 1.O2E—06 7.29E—07
70.00 1.99E-06 148E—-06 L46E-06 144E-06 1.33£-06 1.O1E-06 691E-07
75.00 1L77E-06 1A44£-06 LA4E - 06 1.46£—06 1.37E - 06 1.LO2E-06 6.76E£—07
800.00 1.63E—06 142E-06 1.43E-06 1. 48E—06 1.40E—-06 [.O4E - 06 6.76E - 07
83.00 1.56E-06 1.42E-06 1 44E =06 1.30£—-06 1.44E - 06 1.O6E — 06 6.96L—-07
90.00 1.53£-06 145E-06 148E—-06 1.56E—06 1.50E-06 1.I2E-06 7.36E~-07
93.00 1.54£-06 1.30E—-06 1.53E-06 1.62E - 06 1.57E-06 1LISE—06 7.82E—-07
105.00 1.64E - 06 LOSE—06 1L68E —06 1.78E - 06 1.74E—-06 1.34£-06 9.22£-07
120.00 1.92E =06 1.96£—06 2.00£-06 2.13E-06 2.09E£-06 1.66F — ()6 1.20E - 06
135.00 2.28E-06 2.36E-06 2AHE-06 2.55E-06 250E-06 2.03£-06 1.5S2E-06
150.00 26306 27E-06 2.79E-06 293E-06 2.88E—06 2.39£-06 1.83E-06
165.00 289K -06 2.99E - 06 306E 06 321E-06 316E-06 2.65£-06 2.06E - 06
180.00 298E =06 3.09E =06 JI6E =06 331E-06 3.26E~-06 2.75E-06 2ISE-06
total +16£-02 272E-02 251E-02 2.03E-02 1.56E-02 1.27E-02 LIIE=02
rel tf 422E-02 2T6E-02 254E-02 2.07E-02 1L.57E~-02 F29E-02 14E-02
orh (f +26E£-02 28E-02 256E-02 2.09£-02 1.59F—02 131 =02 1LISE-02
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it | Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5. 411.8. 468.1. 661.6, 778.9. 964.0.

o0 R, THE2L 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total™

<ross sections from this work, ““rel ff"" represents total cross sections calculated from the relativistic form factor

calcutated from the nonrelativistic form factor—Continued®

represents total

and “"nrl ff*" represents total cross sections

Photon energy (keV)

[
ideg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Vanadium (Z=23)

0.00 421E+01 421E+01 1.19E +01 4.19E+0t 4.19E+01 +.19E+01 4.19E+01
0.01 421E+0] 421E+01 4 19E +01 4.18E+01 4.18E+0t 4. 18E+01 J18E+01
0.02 4.21E£-+01 4.21E+01 4.19E+01 4.18F+01 3.18E+01 4 18E+01 4 17E+01
0.04 4.21E+01 4.21E-01 4.19£+01 4.17E-01 4.17E+01 +.16£+01 4+ 14E+01
(L06 4.21E+01 4.21E+01 4.18E+01 4.16E+01 4 14E£+01 413E+01 $.08E+01
0.10 421E+01 4.20E +01 LI7TE+0L 4.12E+01 4.08E +01 4.05E +01 3.92E+01
.20 421E+01 4.20E +01 1 13E+01 3.94E+01 381E+01 3.72E+01 341E+01
0.30 4.20E +U! 4 19E£+01 4.07E+01 3.71E+01 3.48E+01 3.35E+01 2.93E+01
0.40 4.19E+0t 4.17E+01 3.98E+01 346F +01 317E+01 3.01E+01 2.52E+01
0.50 4.17E+01 4.15E+01 3.88E +01 3.22E4+01 2.89E+01 2.70E 401 24E+01
0.60 4.16E+01 4. 12E+01 377E+01 2.99E+01 2.63E+01 242E+01 I ROF +01
0./0 4.14E+0] 4.10E+01 3.66F +01 2.78E+01 2.38E+01 2.16E+01 1LS1E-01
0.80 4. 12E+01 4.06E+01 3.54E+01 2.58E+01 215E+01 1.91E+01 1.27E +01
1.00 4.07E+01 3.99E+01 331E+01 221E+01 1.73F +01 1.49E+01 9.08E +00
1.20 4.01E+01 391E+01 3.10E+01 1.88E+01 1.39E +01 LITE+01 6.76E +00
1.50 3.89E+01 3.77E+01 2.80E +01 147E+01 1.O1E+01 8.30E +00 $.65E+00

70 3.81E+01 3.68E+01 2.62E+01 1.24E+01 8.30E +00 6.75E+00 3TSE+00
2.00 3.68E+01 3.54E+01 2.36E +01 9.78E+00 6.35E+00 S5.12E-+00 2.84E =00
2,50 348K +01 3.30E+01 1.96£+01 6.81E+00 4.36E+00 3.50E£+00 LOLE+00
3.00 3.30E+01 3.08E+01 1.62E +01 5.00E+00 3.20£+00 254E+00 1.32E+00
3.50 315E+01 2.88E+01 1.33£~01 3.84E+00 245E+00 1.91E+00 9.10E-01
1.00 3.00£ 01 2.69£ 01 1.10E+01 3.04E+00 1.92E+00 [L47E+00 6.33E-01
5.00 2.70E+01 2.33E+01 7.77E+00 2.03E+00 1.21E4+00 8.84£ 01 328E-01
6.00 2.39E+01 2.00E+01 S.74E+00 1.42E+00 7.65E-01 540E-01 1.94E~01
7.00 2.08E+01 1.71E+01 442E+00 1.O0E +00 4.92E-01 342E-01 1.30E - 01
8.00 1.79E+01 146E +01 3.51E+00 712E-01 331E-01 231E-01 954E-02
9.00 1.53E+01 1.24E+01 2.86E +00 5.13E-01 2.34E-01 1.66F — 01 TAGE-02
10.00 1.31E+01 1.06E +01 2.38E+00 3.77E-01 1LL75SE-01 1.26E-01 6.00E-02
12.50 9.09E +00 TASE+00 1.55E+00 1.96E -0l 1.OOE — 01 T43E-02 IH9E-02
15.00 6.74E +00 SA47E+00 [LOIE+00 1.20E-01 6.82E—-02 5.00£-02 1.91£-02
17.50 5.29E+00 4+ 18E+00 6.83F —01 8.25E-02 4.88E~10)2 34dE-02 LOTE =02
20.00 4.33E+00 3.30F+00 +61E-01 6.09E~02 3ASE-02 230E-02 5.32E-03
22,50 3.63E+00 2.66E -00 32E-01 4.64E-02 238E-02 1.50E-02 284 -03
25.00 3.07E~00 218E+00 233E-01 3.57E-02 1.6IE-02 9.54£-03 1.55F - 03
27.50 2.61E+00 1.81F+00 1.76E —01 272E-02 1.070 02 0.05E—03 8.75E ~ U4
30.00 221E4+00 LSTE+00 1.37E-01 205E-02 T.16E-03 385E-03 S.08E~04
3500 1.S5E+00 LOSE ~00 913E-02 113E-02 3.22E-03 LO61E—-03 1.87E~ 04
40.00 1.O6F +00 7.30L£ 01 6.58£-02 6.11£-03 1.50£-03 THE-04 7.83£-03
45.00 7.16F-01 S11TE=01 OS5 —02 3215 03 7.30E ~ 04 336E—U4 3.68E—05
50.00 +93E~01 363 ~01 3.78E-02 1.83£-03 37904 1.70E~04 1.94E--03
S5.00 350 =01 2.64£ =01 2.88E 02 LO4E—-03 2.06E—-04 9.17E-03 1.13E =05
60.00 25TE-01 1.97E =01 209E-02 6.1SE-04 1LI8E—04 5.30F~05 7.30E - 006
6500 1OSE-01 1.51£-01 1.6772 02 AT7E—-04 7.20E—-05 328K =05 5.13E -06
70.00 L34E~01 1.20£ =01 1.27TE-02 242E-04 4.65E-03 2.16E£-05 390L - 06
75.00 1.26£ -1 9.82£-02 9.82FE—03 1.62E - 04 II8E~03 1.52E-05 8L =06
80.00 1LOTE ~ (1 828K 02 7.70E-03 LI4E—-04 2.30E-03 LI4E—=05 273E-06
NS00 941E-02 720E£-02 6.16E~03 840F —03 1.77E =05 9.00E — 06 2465 =06
90.00 833 -2 643£-02 SOSE-03 648E~03 143605 749E-06 23106
93.00 796F =12 S94E-02 4.24E-02 5.23£-05 1.20E - 05 6.51E-06 223506
103.00 TASE -2 S4IE-02 322£-03 379E-05 9.56F - 06 SATE-06 22406
120000 7695 -02 SAE-02 2H46F~03 2.86F£—03 8. 19E ~06 5.00E - 06 2475 -06
135.00) SAUE 02 S.02L-02 21E-03 250E-05 7.89E - 06 SO5E-06 284E - 06
130.00 DATE=02 SONE =02 1.94E =03 23 =04 T95E - 06 5.26F - 06 3208 - 06
165.00 YT -2 6.24F 02 1.83E - 03 228K =03 .08 =06 SASE-06 3ATE =06
180.00 993 -2 63302 1.R2E—03 226K~ 03 N3 =06 S.52E-06 356K -06
otal SAE-00 6.41E 00 123 =00 2I8E 01 1.66E ~ 01 1.29F =01 6.50F 02
rel it NAGE =00 6.261 00 .26 00 281 -0 LOSE -0} 1L31E =01 6.57F -2
nrl (1 SAS =00 632600 1270 =00 283K 01 1,700 =0 1.32£ 01 0.630--()2
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tota
cross sections from this work. “‘rel ff*’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff*’ represents total cross section
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[/
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Vanadium (Z=23)

0.00 4.18E+01 4.18E+01 4.18E+01 4,18E+01 4.18E+01 4.18£+01 4.18E+01
0.01 4.18E+01 4 18E+01 4.18E+01 4.17E+01 4.17E+01 4.17E+01 4.16E+01
0.02 4,17E+01 4.16E+01 4.16E+01 4,15E+01 4.14E+01 4.13E+01 4.12E+01
0.04 4.12E+01 4.09E+01 4.08E +0t 4.06E +01 4.02E+01 3.98E+01 3.96E+01
0.06 4.05E+01 3.98E+01 396E+01 3NE+O1 3.85E+01 3.78E +01 3J4E+01
0.10 3.84E+01 3.69E+01 3.66E+01 3.57E+01 3.45E+01 3.35E+01 3.29E+01
0.20 324E+01 2.97E+01 291E+01 2.77E+01 2.57E+01 2.48E+01 2.33E+01-
0.30 2.71E+01 2.37E+01 2.30E+01 2.13E+01 1.87E+01 1.68E£+01 1.55E+01
0.40 2.24E+01 1.86E +01 1.78E+01 1.59E+01 1.33E+01 1ISE+01 1.04E+01
0.50 1.84E+01 1.43E +01 1L36E+01 1.18E+01 9.60E +00 8.22E+00 7.46E +00
0.60 1.49E+01 1.11E+01 1.04E+01 8.90E+00 7.14E+00 6.14E+00 5.64E+00
0.70 1.22E+01 8.75E+00 8.17E+00 6.89E +00 5.50E+00 4.77E+00 4.43E+00
0.80 9.99£+00 7.05E+00 6.56E +00 551E+00 4.39£+00 3.80E+00 3.53£+00
1.00 6.99E+00 4.86E+00 4.52E+00 3.79E+00 3.01E+00 2.57E+00 2.34E+00
1.20 S.14E+00 3S5TE+00 . 332E+00 2.79E+00 2.19E+00 1.83E+Q0 L6LE+QQ
1.50 351E+00 243E+00 2.26E+00 1.88E£+00 1.43E+00 1.12E+00 9.34E-01
.70 2.83E+00 [.94E+00 1.80E +00 1.48E +00 1.08E +00 8.09E - 01 6.42F —01
2.00 212E+00 141E+00 1.30E+00 1.O3E+00 7.14E-01 SOLE-01 3T7TE-0t
2.50 1.36E+00 8.28F—01 7.45E-01 5.66F—01 3.72E-01 2.59E-01 1.99E-01
3.00 8.83E~01 4.89E-01 4.33E-01 3.20E-01 2.14E-01 [63E-0L L41E-QL
3.50 5.82E-01 3.06E 01 2.69E 01 1.98E-01 1.39E-01 1.16E-01 1.10E-01
4.00 3.95E-01 2.07E-01 1.83E-01 1.37E-01 1.00E—-01 8.81E£—02 8.67E—-02
5.00 2.06E -0t 1.16E—01 L.OSE-01 8.32E-02 6.36E—02 5.42E-02 4.96E~—02
6.00 1.27E-01 7.89E—-02 725E-02 5.90E—-02 4.33E-02 3.20E-02 246FE—02
7.00 891E-02 584E-02 5.39E£-02 4.34E-02 2.89E—-02 1.77E-02 1L12E~-02
8.00 6.69F—-02 4.36E-02 3.98E-02 3.08£-02 1.84E—-02 9.82E—-03 5.49E-03
9.00 SATE-02 315E-02 2.83E-02 2.06E—02 1.12E-02 5.64E—03 3.06E-03
10.00 4.02E-02 221E-02 1.93E—-02 1.32E-02 6.75E—-03 3.37E-03 1.90E—-03
12.50 2.04E-02 8.50E—-03 6.98E—03 4.16£-03 1.91E-03 1.Q3E—-03 6.80E~04
15.00 9.80F—-03 331E-03 261E-03 142E-03 6.09E—04 3.36E—-04 2.40E~04
17.50 4.63E-03 1.36E~03 1.05E-03 S42E—-04 220E—-04 1.18E—04 8.39E~-05
20.00 223E-03 6.00E — 04 4.55E—-04 2.28E—04 8.838E-05 4.63E—05 318E~05
22.50 LLITE=03 2.82E-04 212E-04 1.04E— 04 4.00E-05 2.03E-05 1.36E-05
25.00 5.79E-04 1.41E-04 1.06E—04 5.20E—-05 2.00E—-05 1.02E-05 6.76E — 06
27.50 314E-04 7.54E-05 S67E-05 281E-05 1LITE-05 5.75E-06 3.86E-06
30.00 1.78E — 04 4.28E 05 3.24E~-05 1.64FE—05 6 TRF—06 3 6RFE—06 2.55F—-06
35.00 6.48E—05 1.64E-05 1.26E—05 6.85E-06 3.19E-06 1.92E-06 1.42F - 06
40.00 277E-05 7.78E 06 6.21E-06 3.70E-06 2.02E-06 1.39E-06 [LI2E-06
45.00 1.38E 05 4.50E-06 3.74E-06 2.49E-06 1.61E—-06 1.25E-06 1.08E£ - 06
50.00 7.82E-06 3.02E-06 2.60E-06 1.02F - 06 L41F -0 117E-06 1.OLFE-06
55.00 5.01E-06 230E-06 2.06E-06 1.67E — 06 1.35£-06 1.14E-06 9.56F —07
60.00 3.56E-06 1.92E-06 1.79E - 06 1.56F — 06 1.36E-06 LLI3E-06 9.03£-07
65.00 2TAE-06 1.71E-06 1.63E—-06 L51E=06 1.36E - 06 LI0E-06 8.24FE —O7
70.00 227E-06 1.59E—-06 1.55E-06 [.51E—-06 1.40E —-0A 1 00F —0A 7 I3F—-07
75.00 1.99E£-06 1.55E-06 1.53£-06 1.54E - 06 1.45E~06 1LLIOE—-06 747607
80.00 1.82E—-06 1.52E~-06 1.52E~06 1.56E—-06 1.49E - 06 LYE-06 737E-07
85.00 1.73£-06 1.52E—06 1.54£-06 1.60E — 06 1.53E-06 1.14E—-06 7351E-~07
920.00 1.70E - 06 1.56E—06 1.50E - 06 1.67E—06 1.61E—-06 1 0E—06A 7 RTE-07
95.00 1.70£ - 06 1.61E~06 t.65E—06 1.74E - 06 1.68E—-06 1.26E - 06 8.30E£ - 07
105.00 1.80L =06 1.77E - 06 1.82E-06 1.93E~06 1.88F—-06 14306 9.70E-07
120.00 209E-06 202E-06 217E-06 2.31E-06 2.26E - 06 1.78E - 06 1.26E - 06
135.00 2A8E-06 256E-06 262F-06 277E-06 2.72E-06 217E-06 1.58FE—06
150.00 2.86F - 06 295E-06 3.02£-06 3.19E-06 313E-06 2.55E-06 1.90E - 06
163.00 06 324FE-06 332E-06 349£ 06 343E-06 282E-06 2A4E-06
180.00 32306 JISE-06 3A2E-06 3.60£ —06 3I54E-06 293£-006 223E-06
total 4.68E 02 07E-02 283E-02 231E-02 1.75E-02 143E-02 1.25E-02
rel 1 175E-02 IADE-02 2 80E 02 2AE-O2 L77E-02 1A5E-02 1.28E 02

nel (7 IIE-02 2898 =02 235602 1.79E-02 14IE-02 1.30E-02
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I\ste 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54. 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
j048. THE2.E 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total”’ represents total
ross sections from this work. “‘rel ff*" represents total cross sections calculated from the relativistic form factor and *‘nrl ff*’ represents total cross sections
caleulated from the nonrelativistic form factor * Continued?®

Photon energy (keV)

2}
ideg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Chromium (Z=24)

0.00 4.59F +01 4.58F+01 4,56E+01 4.56E+01 4.56E +01 4.56E+01 4.56E+01
0.01 4.59E+01 4.58E+01 4.56E +01 4.55E+01 4.55E+01 4.55E+01 4.55E+01
002 4.59E+0t 4.58E+01 4.56E£+01 4.55E+01 4.55E+01 4.55E+01 4.54E+01
(.04 4.59E£~+01 4.58E+01 4.56E+01 4.55E+01 4.54E+01 4.53E+01 4.51E+01
.06 4.59E-+01 4.58E+01 4.55E+01 4.53E+01 4.52E+01 4.51E+01 4.46E 101
110 4.58E+01 4.58E+01 4.55E+01 449E+01 445E+01 442E+01 4.30E+01
0.20 4.58E+01 4.57E+01 4.50£+01 4.32E+01 4. 18 +U1 4.09£+01 3. 78 +01
0.30 4.58E+01 4.56E+01 4.44F +01 4.08E+01 385E+01 371E+01 3.27E+01
0.40 4.56E£+01 4.55E+01 4.35E£+01 3.82E+01 3.52E+01 3.35E+0t 2.81E+01
0.50 4.55E+01 4.52E+01 4.25E+01 3.57E+01 3.21E+01 3.02E+01 2.40E+01
0.60 4.53E+01 4.50E +01 4.14E+01 3.33E+01 2.93E+01 2.71E+01 2.03E+01
0.70 4.52E+01 447E+01 4.03E+01 3.10£+01 2.66F+01 2.42E+01 L71E+01
0.80 4.50E+01 4.44E +01 391E+01 2.89E+01 241E+01 2.15SE+01 1.44E+01
1.00 4.45E+01 4.37E+01 3.67E+01 248E+01 1.96E +01 1.69E +01 1.LO3E+01
1.20 4.39E +01 4.29E +01 3.44E+01 2.12E+01 1.58E+01 1.33E+01 7.55E+00
1.50 4.27E+01 4.15E+01 313E+01 1.66E +01 1.15E+01 9.35E+00 5.07E+00
1.70 4.19E+01 4.05E+01 2.93E+01 141E+01 9.36E +00 7.55E+00 4.05E+00
2.00 4.06E +01 3.91E+01 2.64E+01 LL11E+01 7.08E +00 5.65E+00 3.04E +00
2.50 3.85E+01 3.06L +U1 2.21E+01 .62 +00 4./4E+00 3.77E+00 2U7E+00
3.00 3.66E +01 343E+01 1.83E+01 5.51E+00 342E+00 2.72E+00 1.47E+00
3.50 349E +01 3.21E+01 1.51E+01 4.16E+00 2.62E +00 2.07E+00 1.05E +00
+1.00 3.33E+01 3.00E+01 1.25E+01 3.27E+00 2.08E+00 1.62E+00 7.42E-01
5.00 3.01E+01 2.61E+01 8.74E+00 2.19E+00 1.36E+00 1.01E+00 3.84E~01
6.00 2.69E+01 2.26E+01 6.35E+00 1.56E +00 8.90E 01 6.33E-01 2.20E-01
7.00 2.37E+01 1.93E+01 4. 81E+00 [.LI3E+00 5.80E -0l 4.02E-01 142E—01
8.00 2.06E +01 1.65E +01 3.77E+00 8.24E—01 3.87E-01 2.67E—01 1.03E-01
9.00 1.77E +01 1.41E+01 3.06E +00 6.01E-01 2.69E 01 1.88E-01 8.04E-02
10.00 1.51E+01 [.21E+0! 2.55E+00 4.42E-01 1.96E—01 1.39E-01 6.52E—02
12.50 1.03£+0] 8.38E+00 1.71E+00 2.25E-01 1.09E—-01 8.00E—-02 3.95E-02
15.00 T4IE+00 6.05E +00 1.17E+00 1.33E-01 737E-02 5.43E-02 2.25E-02
17.50 5.00£+00 4.55E +U0 [98E—U1 8.96FL - U2 5.31£—-02 3.85E-02 1.22E-02
20.00 4.54E+00 3.54E£+00 543E-01 6.58E—-02 3.89E-02 2.66E—02 6.60E—-03
22.50 3.79E+00 2.85E+00 3.77E-01 5.07E-02 275E—02 1.77E-02 3.59E—-03
25.00 324E+00 2.35E+00 2.70E—01 3.96E—-02 1.90E - 02 1.16E-02 1.99E—-03
27.50 2.80E+00 1.96E +00 2.00E-01 3.08£—-02 1.29E-02 7.46FE—03 1.13E—-03
20.00 241E+00 1.65E+00 1.53£-01 237E-02 8.76E—-03 4.82E-03 - 6.62E-04
35.00 1.76 £ =00 LI9E +00 9.93E-02 1.35E~02 4.05E-03 2.06E-03 246E-04
40.00 124E 00 8.45E-01 7.10E-02 749E-03 1.92E-03 9.23E-04 1.O3E—-04
45.00 R.60F - 01 6.00E-01 5.37E-02 4 15E-03 9.52E~04 4.40E-04 4.79E-05
50.00 5.96E-01 4.29E-01 JASE-02 2.33E-03 4.94E—-04 2.23E-04 248E—-05
55.00 4.20E - 01 3HE-01 3.22E-02 1.34E-03 2.70£-04 1.20E—04 143E£-05
60.00 O4E-01 2.30E-0t 249E-02 T97E-04 1.55E—-04 6.93E-05 9.04F—06
65.00 228k =11 1.75£ =01 1.92E-02 492 -04 944E£—-05 4.26FE-05 6.24E - 06
70,00 V77E-01 1.37£-01 LA9E =02 316E—-04 6.08£ 05 2.80E—-05 4.66E—06
75.00 FA2E-01 LLILE=01 [.1I6E-0Q2 2H3E~-04 4.14E-05 1.95E-05 374E-06
80.00 1L19E =01 9.25E-02 9.21E-03 [.50E—-04 2.99E-05 145E—05 318E-06
85.00 1.03E£-01 T97E—-0Q2 THE-03 1LI0E =04 2.28F£—-05 1.I4E-05 2.84E—-06
90.00 92SE -2 7T.09E-02 6.15E-03 8.52E—05 [.83E£-05 9.39E-06 2.64E—-06
93.00 837TE~02 6.50F£—-02 S21E-03 6.86E — 05 1.53£-05 811E-06 2.54F -06
105.00 797E-02 S.90E-02 4.00£-02 196E-05 1.20E-05 6.72E—~06 2.52E—-0Q6
120.00 SATE-02 SEIE-02 A T0E-03 372E-05 LOTE—=05 6.04£ 06 2.76E—-06
135.00 8.93L 02 6. 15F—02 209F-02 322E-05 9.63E—-06 6.01E 06 3.15E-06
10,00 YRE-02 6.57TFE -2 2A8E-03 A00E =05 9.61FE—-06 6.20E - 06 3.54E~06
165.00 LO4E - 01 6.87£~-02 238E-03 291£-05 9.70E - 06 6.38F£ 06 3.82E-06
180.00 1.O7L =00 6.99F£ - 02 234E-03 288E-08 9.75E -06 6.45E~06 392E-06
total Y.27E ~00 TA6E ~00 1.40E-00 AE-01 1.87E-0] 1 AE ~01 T29E-02
rel t1 Y. 35K =00 ©OO.98E 00 LATE~00 215£-01 1.88F£—01 LA6E—01 7.37E-02
nrl ft YA =00 TO4E 00 TA2E~00 2A8E -0} 1.90F =01 148E~01 7A44E-02
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4. 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, “rel [T represents total cruss sections calculated from the reladivistic form factor and “'nrl f°° represents ol cross sectious
calculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

fa
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Chromium (Z=24)

0.00 4.56F +01 4.55E+01 4.55£+01 4.55E+01 4.55E+01 4.55E+01 4.55E +01
0.01 4.55E+01 4.55E+01 4.55E+01 4.54E+01 4.54E+01 4.54F+01 4.53E+01
0.02 4.54E+01 4.53E+0] 4.53E+0¢ 4.52FE+01 4.51E+01 4.50F +01 4.49E+01
0.04 4.49E+01 4.46E+01 4.45E+01 443E+01 4.39E+01 4.36E+01 4.33E+01
0.06 4.42E+01 4.35E+01 4.33E+01 429E+01 4.22E+01 4.16E +01 4.12E+01
0.10 4.21E£4+01 4.06E+01 4.03E+01 3.94E+01 381E+01 3.71E+01 3.64E+01
0.20 3.59E+01 330E+01 3.24E+01 3.09E+01 2.87E+01 2.71E+01 2.61E+01
0.30 3.02E+0L 2.66E +01 2.58E+01 2.39E+01 2.11E+01 1.90E+01 1.75E+01
0.40 2.52E+01 2.09E+01 2.01E+01 1.80E+01 [.51E+01 1.31E+01 LI9E+0L
0.50 2.07E+01 1.63E+01 1.54E+01 1.34E+0] 1.09E +01 9.26E +00 8.35E+00
0.60 1.69F +0t 1.26E+01 1.18E+01 LOLE+0L 8.02E+00 6.80E£+00 6.17E+00
0.70 1.38E +01 9.90E+00 9.22E+00 7.73E+00 6.09E+00 5.19E+00 4.75E +00
0.80 1.13E+01 7.90E+00 7.33E+00 6.10E+00 4.78E +Q0 408E+00 3.75E+00
1.00 7.82E+00 531E+00 4.92E+00 4.08E+00 321E+00 2.76E +00 2.54E+00
1.20 5.65E+00 3R83E+00 3.55E+00 2.96E+00 2.34E+00 2.01E+00 1.84E+00
1.50 3.78E+00 2.59E+00 241E+00 2.02E+00 1.58E+00 1.29E+00 1LL11E+00
1.70 3.03E+00 2.10E+00 1.95E+00 1.62E+00 1.23E+00 945FE-01 7.68£-01
2.00 2.28E+00 1.57E+00 1.45E+00 1.18E+00 8.36E—-01 5.87E-01 4.36E£-01
2.50 1.SIE+00 9.64£ -0t 8.76E — 01 6.77E -0t 442F—-01 294E—-03 TR2E-O1
3.00 1.01E+00 5.81E—-01 5.16E~01 3.82E-01 248E~01 1.77E-01 1.43E-01
3.50 6.81E—01 3.59E-01 3.15E-01 2.29E-01 1.55E-01 1.24E~01 1.14E—-01
4.00 4.63E—-01 2.36E-01 2.07E-01 1.52E-01 1.09E-01 9.52E~02 9.51E-02
5.00 2.35E-01 1.26E - 01 1.12E-01 8.T4E-(2 6.7TE~02 6.17TE—02 6.16E—-02
6.00 1.41E-01 841E-02 7.69E-02 6.24E~02 474E—02 3.76E~02 3.13E-02
7.00 9.65E—02 6.33E—02 5.86E ~02 479E~-02 330E-02 2.10E-02 VITE-02
8.00 7.23F-02 4.86E~02 4.48E—-02 3.56E-02 218E~02 1.17E-02 6.45E—03
9.00 S5.65E-02 3.62E-02 3.28E-02 247E-02 1.38£~-02 6.78E—03 354E-03
10.00 447E-02 2.60E~02 2.30E-02 1.62E—-02 8.43F—-03 4.12E-03 2.22E-03
12.50 2.38E-02 1.04E—~02 8.65E-03 5.27E-03 246E~03 1.31E-03 3.50E —-04
15.00 1.19E-02 4.17E~-03 3.31E-03 1.83£-03 7.96E~04 441E-04 34E-04
17.50 5.77E-03 1.75E-03 1.36E~03 7.06E-04 2.90E-04 1.57E - 04 112E-04
20.00 284E-03 7.81E-04 5.94F—04 2.99E-04 LITE—04 6.14E - 05 425E-05
22.50 1.44E-03 370E-04 2.79E—-04 1.37£-04 5.25E-05 2.67E-05 1.79E-05
25.00 7.55E—04 1.86E - 04 1.39E-04 6.81FE—05 2.59E-05 1.30E-05 8.64F — 06
27.50 4.12E-04 9.90F - 05 742E-05 3.65E—-05 141E-05 718E—-06 4.77E-06
30.00 2.34E-04 5.59E-05 121E-05 2.10E-05 8.43E—~06 4.45E ~06 3.2E-06
35.00 849F —03 2.09E-05 L.60E—05 8.46F — 06 3.76E—06 2.18E~06 1.57E-06
40.00 358E-0S 9.64E - 06 7.60E - 06 4.38E—06 2.28E-06 1.S1E-06 1I9E-06
45.00 1.75E-05 5.39E-06 441E-06 2.83E-06 1.75E-06 1.34E-06 1.ISE=06
50.00 9.69E - 06 349E-06 2.97E-06 2HE-06 1.50E ~ 06 1.24£-06 1.10E =06
55.00 6.06E — 06 2.59E-06 2.29E-06 1.79FE - 06 1.42E-06 1.22E~06 1.06E ~ 06
60.00 $21E-06 212E-06 1.95E-06 1.65E—06 1.42E~06 1.22E~-06 1L.O1IE~-06
65.00 3I9E-06 1.86E—-06 LI5E-06 1.59E ~06 {1 43E-06 1.18E ~06 9.26E-07
70.00 2.60F - 06 1.73E-06 1.67E—06 1.59E~06 1 47E-06 [.18E~06 3.62E —07
75.00 226E-06 1.67£~06 1.64F~06 1.62E - 06 1.53E - 06 1LI9E-06 8.I5E-07
80.00 205E-06 1.64E£—06 1.63E—-06 1.66E 06 1.58£~06 1.20£-06 3.06E —07
85.00 1.93£~06 1.64E - 06 1.65E 06 1.7VE =06 1.64E — 06 1.23£-06 8.13E~07
90.00 1.88E—06 1.69E — 06 1. TIE-06 179E 06 L7T2E~06 1.29E =06 8. 45E~07
95.00 1.88E~06 1.75E 06 1.78E =06 1.87E ~06 1.81E—-06 1.35E-06 8.87E~07
105.00 1.98E — 06 1.92E-06 1.97E-06 2.09E-06 2.03E-06 1.53£-06 1.03E~006
120.00 229E-06 230E-06 2.36E-06 2351E-06 245E—06 1.90E - 06 1.32E—06
135.00 2T1E-06 277E--06 284E--06 O0IE—06 294E-06 2.32E-06 1.65E-06
150.00 INE-06 320F - 06 3.28E 06 3ATE-06 339K -06 2T71E-06 1,98/ —06
165.00 20FE 06 ASTE-U6 359K =06 379 -06 ATIE-06 JO01IE~06 2.23E-00
180.00 330F - 06 A62E -06 3.70E =06 IYIE-06 3.84E-06 AI2E-06 23306
total S2SE-02 I4dE-02 317E-02 259F -2 1.97E~02 1.60E =02 4HE~02
rel {1 SRAE-02 IARE-02 321E-02 261E-02 1.99F~(2 1LO63E~02 }A4E =02
nrl {t SANE-02 3N2E-02 324E-02 26402 201E-02 LOSE~Q2 146E~02
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i 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5. 411.8, 468.1. 661.6, 778.9, 964.0,

pkd 8. 112,00 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total”’
cross sections from this work. “‘rel ff*" represents total cross sections calculated from the relativistic form factor and *‘nrl ff represents total cross sections

caleulated from the nonrelativistic form factor—Continued?®

represents total

Photon energy (keV)

o

ideg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Manganese (Z=25)

0.00 4.98E +01 4.98E +01 4.95E+01 4.94E+01 4.94E 01 4.94E+01 4.94FE+01
0.01 4.98E+01 4.98E+01 495E+01 4.94E+01 4.94F +01 4.94E+01 4.94E+01
0.02 4.98F +01 4.98E+01 495E+01 4.94F +01 4.94E +01 493E+01 4.93E+01
0.04 4.98E +01 4.97E +01 4.94F +01 4.93F+01 4.92E+01 4.92E+01 4.90FE +01
0.06 4.98E +01 4.97E +01 4.94F+01 4.92E+01 4.90E +01 4.89F +01 4.84F +01
0.10 4.98E+01 4.97E+01 4.93E+01 4.88E +01 4.84E +01 4.81E+01 4.69E+01
.20 4.97E +01 4.97E+01 4.89E+01 4.71E+01 4.57E+01 4.48E+01 4.15E-01
0.30 497F +01 4.96E +01 4.83E~01 4.47E+01 4.23E+01 4.08E+01 3.61E+0]
0.40 4.96F +01 4.94E +01 4.74E+01 4.20E+01 3.88E+01 3.70E+01 3.12E+01
0.50 4.94E+01 4.92E+01 4.64E+01 394E+01 3.55E+01 334E+01 2.68E+01
0.60 4.93E+01 4.89E +01 4.53E+01 3.68E+01 3.25E+01 3.01E+01 227E+01
0.70 491E+01 4.87E+01 441E+01 343E+01 2.96E +01 2.69E+01 1.92E+01
0.80 4.89E +01 4.83E+01 4.29E+01 3.20E+01 2.69E+01 241E+01 1.62E+01
100 4.84E+01 4.76E+01 4.04E+01 2.77E+01 2.19E+01 1.90F +01 1.L1SE+01
1.20 4.78E +01 4.68E +01 3.80E+01 2.37E+01 1.77E+01 1.49E+01 8.40E +00
1.50 4.67E+01 4.54E +01 346E +01 [.86E +01 1.29E+01 1.OSE+01 5.54FE +00
1.70 4.59E +01 444E +01 3.25E+01 1.58E+01 1.0SE +01 8.40E+00 4.37E+00
2.00 4.46E +0] 4.29E+01 2.94E+01 1.24E +01 7.85E+00 6.21E+00 3.26E+00
2.50 4.24E+01 4.04F 01 247E+01 8.48E+00 S5.16E+00 4.08E+00 2.24E400
3.00 4.03E+01 3.79E+01 2.05E+01 6.05E+00 3.68E+00 293E+00 1.64E+00
3.50 3.84E+01 3.55E+01 1.70E+01 4.52E+00 2.81E+00 2.24E+00 LI9E+00
4.00 3.67E~01 333E+01 1 41E+01 3.53E+00 2.26E+00 1.77E+00 8.59E—-01
5.00 3.34E+01 291E+01 9.78E+00 2.37E+00 1.53E+00 L.ISE+00 4.44E 01
6.00 3.01E+0t 2.52E+01 7.02E+00 1.72E+00 1.02E+00 7.32E-01 248E—01
7.00 2.67E+01 2.17E+01 5.24E+00 [.27E+00 6.75E-01 4.67E-01 1.57E-01
8.00 2.34E+01 [.86E +01 4.07E+00 9.43E-01 4.49F—01 3.07E-01 L1I2E-01
9.00 201E+01 1.59E+01 3.29E+00 6.95E—01 3.08E-01 212E-01 8.69E—-02
10.00 1.72E+01 1.36E+01 2.74E+00 5.12E-01 2.21E-01 1.54E -0t 7.09E-02
12.50 1.16E +01 9.37E+00 1.88E+00 2.56E-01 1.18£~01 8.66F —02 4.43E-02
15.00 8.15E+00 6.68E +00 L.32E+00 1.48E—01 7.98E—02 SOIE-02 2.60FE - 02
17.50 6.07E +00 4.95£~+00 9.20E-01 9.76E - 02 5.89E-02 4.28E-02 146E 02
20.00 4.81E£+00 3.83E+00 6.32E-01 7.14E-02 436E-02 303E-02 8.04E~-03
2250 4.00E+00 3.07E+00 4.38E—-01 5.53E-02 3.M4E-02 2.07E-02 445E-03
25.00 344E+00 2.53E+00 3.10E-01 4.38E-02 221E-02 1.38£—02 251E-03
27.50 3.00E +00 2.13E+00 2.26E-01 346E-02 1.53E£~02 9.05E£-03 144E-03
30.00 2.63£-00 1.81E+00 1.71E-01 2. 70F -0 1.06E —02 5.02£ 02 8.49E~04
35.00 1.99E +00 1.33E+00 1.O8E—-01 1.S9E—-02 4.99E-03 2.58E-03 3A8E—-04
40.00 1 44E+00 9.66E-01 7.70E - 02 9.03£-03 242E-03 1.18E-03 1.33E-04
45.00 1.O2E+00 6.95E 01 S.84E-02 SJ10E-03 L21E-03 5.66F£ —04 6.16E—053
50.00 7.07E =01 3.00E-01 456F -0 291E-03 6.35E—04 2.88£—04 3.16E—05
55.00 4.97E-01 362E-01 I57E-02 1.69E~ 03 348E-04 L.56F - 04 1.79E - 05
60.00 357E-01 267E-01 280E-02 1LO2E—-03 201E~04 8.96E 05 1LITE-05
65.00 264E-01 20IE-0] 2I9E-02 6.31E—-04 1.22E-04 S48E-05 7.57E—06
70.00 2.02F -0t I S6F =01 I.71E—02 1.08E 04 7.85L-05 3.58£-05 5.38E —16
75.00 1.OIE—0] [.L23£-01 1.3SE-02 275E-04 5.34E-03 248E-05 442E-06
80.00 1L3I3E-01 1.O3E~-01 1LO9E -2 L94E-04 3.83F-03 1.83£-05 3.71E-06
85.00 1.14E - 01 8.84E£-02 8.86F —03 1.43E-04 291E-05 143E-05 3.28E-06
90.00 LOLE =01 7.82E-02 7.38E—-03 LIE-04 232E-05 LI7TE-05 3.04E~06
95.00 9.30E--02 7A4E-02 6.30E£ - 03 8.89E-05 L.94E-05 1.00E—05 2.90E - 06
105.00 8.57E-02 6.45E—02 4+90E£-03 641E-05 1.51E-05 8.23E-06 2.86£ 06
120.00 87SE-02 0.35F-02 383F-03 +.78E-05 1.2SE-05 7.28E—-06 3I0E~06
135.00 959 =02 6.74E =02 TE-03 L 1HE-05 1.17E=05 T.16E—06 3.50E~06
130.00 1LOSE =01 72102 S2E-03 381E—-05 1.I6E~05 7.31E—-06 392E-06
165.00 1L2E =01 757E-02 3.00E-03 268K 05 LI7E-03 7TA8E—06 4.22F-06
150.00 [LISE -0} 770E-02 2.96E 03 364 =03 LITE-03 7.55E-06 4.33E-06
total 1LOME=01 T97L 00 1.36£ 00 IATE~01 2085 -01 1.61E~01 8I4E—-02
rel 1 LLO3E -0t TAIE-00 [.56F 00 350E-01 210E-01 1.63E—01 82IE—-02
nrl It 1LO4E 01 7.79E =00 1.38E -0 3SE~01 20260 1.65E-01 8.30E-02
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TaBLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0.
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work. “'rel ff* represents total cross sections calculated from the relativistic form factor and **nrl £ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 778.9 964.0 1004.8 1121 1274.5 1408.0 1500.0
Manganese (Z=25) -

0.00 4.94F£ +01 4.94E+01 4.94E+01 4.94E +01 4.94E+01 4.94E +01 4.94FE+01
0.01 4.93E+01 4.93E+01 4.93E+01 4.93E+01 4.93E+01 4.92E+01 4.92E+01
0.02 4.92E+01 4.92E+0] 4.92E+01 491E401 4.90E +01 4.89E +01 4.88E+01
0.04 4.88E+01 4.85E+01 4.84F+01 1.82E+01 4.78E+01 4.75E+01 4.72E+01
0.06 4.81E+01 4.74E+01 4.72E+01 4.68E 401 4.61E+01 4.55E+01 4.50E+01
0.10 4.60E +01 445E+01 442E+01 4.33E+01 4.19E+01 4.08E 01 4.01E+01
0.20 395E+01 3.65E+01 3.58E+01 3.42E+01 3.18E+01 3.01E+01 2.90E+01
030 3.34E+01 2.95E+01 2.87E 101 2.66E +01 2.36E +01 2.12E+01 1.97E+01
0.40 2.80F +0t 2.34E+01 2.24E+01 2.01E+01 1.70E +01 1.47E+01 1.33E+01
0.50 231E+01 1.83E+01 1.73E+01 1.50E +01 1.22E+01 1.04E+01 9.29E+00
0.60 1.90E +01 [.42E+01 1.33£+01 1.13E+01 8.95E+00 7.51E+00 6.74E +00
0.70 1.55E +01 1LILE 101 1.03£ +01 8.62F +00 6.72E+00 S.65E+00 5.12E+00
0.80 1.27E-+01 8.81£+00 8.16E+00 6.73E +00 521E+00 4.40E+00 4.01E+00
1.00 8.70E+00 5.82E+00 5.37E+00 441E+00 3.45E+00 297E+00 2.76E+00
1.20 6.21E+00 4.12E+00 381E+00 316E+00 2.52E+00 2.20E+00 2.07E+00
1.50 4.09L 1 00 2.78E+00 2.59E 00 28E+00 1.73E+00 1.46E+00 [.31E+00
1.70 3.26E£+00 2.27E+00 2.11E+00 1.78E£ +00 1.38E+00 1.09E +00 9.03E-01
2.00 246E+00 1.74E+00 L.62E+00 1.34E+00 9.65E—01 6.80E — 01 S5.01E-01
2.50 LL67E+00 1LITE+00 1.OIE+00 7.94E-01 S5.17E-01 331E-01 2.28E-01
3.00 [.ISE+00 6.79E-01 6.06E—01 449E-01 2.85E-01t 1.94E—-01 1.47E-01
3.50 7.87E~-01 4.17E-01 3.65E—-01 2.63E-01 1.73E-01 1.34E-01 1.18E—01
4.00 5.37E-01 2.69E-01 2.34E-01 1.69E£—01 1.18£-01 1.03£-0t 1.04E - 01
5.00 2.67E—-01 1.37E~01 1.21E-01 9.28E-02 7.24E-02 6.94E—-02 T42E—-02
6.00 1.55E-01 9.01E—02 8.21E-02 6.64E—02 S.17E-02 4.35E-02 3.87E-02
7.00 1.0SE-01 6.86E —02 6.37E-02 5.26F—-02 3.72E-02 246E—-02 1.66E—02
8.00 7.84E—-02 5.39£-02 5.00£-02 4.05£-02 2.55E-02 1.38E-02 7.57E-03
9.00 6.17E~02 4.11E-02 376E—-02 2.90E£-02 1.65E—02 8.08E£—-03 4. 11E-03
10.00 4.94E-02 3.01E-02 2.69E-02 1.95£-02 1.O3E-02 4.98E—03 2.60E-03
12.50 2T74E-02 1.26E-02 1LOSE-Q2 6.55E—-03 311E-03 1.65E—03 1.0SE-03
15.00 142E-02 5.17£-03 J13E-03 232E-03 1.LO2E~03 5.69E—-04 403E-04
17.50 7.07E-03 221E-03 I.72E-03 9.08E—04 3.76E—04 2.05£-04 1.47E-04
20.00 3.55E-03 1.00E - 03 7.64E =04 387TE-04 1.53E-04 8.03E—-05 5.57E-05
22.50 1.82E-03 1.78F~04 361E-04 [.78E ~ 04 6.82E—-05 3.46E—-05 233E-05
25.00 9.68E£—04 24E-04 1.81E—04 8.82E-05 333E-05 1.66E—05 L10E-05
27.50 5.32E-04 1.28E—04 9.61E-05 4.69E—05 1.78E—-05 8.93L-06 S RTF—06
30.00 3.03E-04 T21E~05 SAIE-05 267E-05 1L.O4E~-05 3.38E£-06 359E-06
35.00 1.10E =04 2.65E-05 202E-03 1.04E£ =05 445E-06 249E -06 1.75E-06
40.00 4.358E-03 LLI9E ~ 08 9.28E ~06 5.20E-06 2.58FE—06 1.65E - 06 1.28E - 06
45.00 220E-03 6.4E-06 S21E-06 32ME-06 1.92F - 06 1 44E—-06 121E - 06
50.00 1.20E-05 +.05E - 06 340E-06 234E-06 1L61E-06 1.33E-06 1.20E =06
55.00 7.33E-06 2.93E-06 2.55E-06 1.94E - 06 1.50E-06 1.30E - 06 1.L17E-06
60.00 4.99E - 06 2.36E-06 24306 1.77E - 06 149£-06 1.3LE~06 1LI3E=06
65.00 ITIE-06 2.04E-06 1.90F — 06 1 6RF — DA 1.50E - 06 1.28L — 06 1L.O4E —06
70.00 299K —06 1.88£ ~06 1.80£ ~ 06 1L68E ~ 06 1.54E =06 1.27E-06 9.60E - 07
75.00 2.56E-06 1.81E-06 1.76£ - 06 1.72E - 06 1L6IE-06 1.28E—06 9.12E~-07
80.00 231E~06 1.77F - 06 1.76FE —06 1.76F£ - 06 1.67E - 06 1.29E-06 8.83£—-07
85.00 216£-06 L78E—06 1.78E-06 1.83£ =06 1.74E =06 1.32E-06 8.84F — 07
90.00 2108 - 06 1.83E—-06 1.84£—1006 1.92F =06 1.84E =06 1.38E — 06 9.13E-07
95.00 209 - 06 1.89E£ - 06 1.92E—06 201E£-06 1.94E ~ 06 145E - 9.52E—-07
105.00 2096 =06 208 - 06 203E-06 225E-06 2.19E-06 1.65E — 06 1.O9E - 06
120.00 2206 2A9FE—06 253E-06 271E-06 2.64E~06 2.03E-06 1 40E—00
135.00 296606 300 =06 JOTE 06 326E - 06 8E-6 2A47E-06 1.73E—06
150.00 239E 06 3466 -06 353 -06 37506 3.66E - 06 2.90E - 06 2.08E—-06
165.00 270K =06 3T9FE 06 A8RE =06 LHE =06 401E-06 3.20E-06 2.33E-06
180.00 381E-06 291L£-06 +01E-06 42306 H4E-06 3.33£-06 244E£-06
total S86E-02 38402 354E =02 2.90F -02 220FE-02 1.78E-02 1.57£ =02
rel It S94E-02 3RNE-02 33RE-02 29102 222E-02 1.82F~02 1L6IE-02

nri {f 6.004 =02 392E-02 RoiE—02 295K =02 224E-02 1.84£ =02 1.62E~02
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T 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
J04.8. 111201, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents total
cross sections from this work, *‘rel ff*" represents total cross sections calculated from the relativistic form factor and ‘‘nrl £’ represents total cross sections
-alculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6.
tdeg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Iron (Z=26)

0.00 5.39E+01 5.38E+01 5.35E+01 5.35E+01 5.34E+01 5.34E +01 5.34E+01
0.01 5.39E+01 5.38E+01 5.35E+01 5.34FE+01 5.34E+01 5.34E+01 5.34E+01
0.02 5.39E+01 5.38E+01 5.35E+01 5.34E+01 5.34E+01 5.34E+01 5.33E+01
0.04 5.39E+01 5.38E+01 5.35E+01 5.33E+01 5.33£+01 5.32E+01 5.30E+01
0.06 5.39£+01 5.38E+01 5.34E+01 5.32E+01 5.31E+0] 5.30£+01 5.25E+01
0.10 5.38E+01 5.38E+01 5.34E+01 5.28E+01 5.24E+01 5.21E+01 5.09E+01
0.20 5.38E+01 5.37E+01 5.30E+01 S.11E+01 4.97E+01 4.88E+01 4.54E+01
0.30 5.38E+01 5.36E +01 5.23E+01 4.87E+01 4.62E+01 447E+01 3.96E +01
0.40 5.37E+01 5.35E+01 5.15E+01 4.59E+01 4.25E+01 4.06E+01 3.44E+01
0.50 5.35E+01 5.33E+01 5.05E+01 4.32E+01 3.90E+01 3.68E+01 2.96E+01
0.60 5.33E+01 5.30E+0] 4.94E+01 4.04E+01 3.58E+01 3.32E+01 2.52E+01
0.70 5.32E+01 5.28E+01 4.82E+01 3.78E+01 3.26E+01 2.98E+01 2.14E+01
0.80 5.30E+01 5.24E+01 4.69E +01 3.53E+01. 2.97E+01 2.67E+01 1.80E+01
1.00 5.25E+01 S.17E+01 443E+01 3.06E +01 243E+01 2.11E+01 1.29E+01
1.20 5.19E+01 5.09E+01 4.17E+01 2.63E+01 1.97E+01 1.66E+01 9.31E+00
1.50 5.08E +01L 4.95E+01 3.80£+01 2.07E+01 1.44E +01 1.17E+01 6.05E+00
1.70 5.00E +01 4.85E+01 3.57E+01 1.76E+01 1.17E£+01 9.31E+00 4.74E+00
2.00 4.87E+01 4.69E +01 3.24E+01 1.38E+01 8.68F +00 6.83E+00 3.51E+00
250 4.64E +01 4.42E+01 2.73E+01 9.40E +00 5.63E+00 - 443E+00 243E+00
3.00 441E+01 4.16E +01 2.28E+01 6.64F+00 3.97E+00 3.16E+00 1.8I1E+00
3.50 - 421E+01 391E+01 1.89E +01 4.92E+00 3.04E+00 2.43E+00 1.35E+00
4.00 4.02E+01 3.67E+01 1.57E+01 3.82E+00 2.45E+00 1.94E+00 9.81E-01
5.00 3.67E+01 321E+01 1.09E+01 2.57E+00 1.70E+00 1.29E+00 5.09E-01
6.00 3.33E+01 2.79E+01 7.73E+00 1.89E+00 1.16E+00 8.36E—-01 2.80E-01
7.00 2.98E+01 2.41E+01 S.T2E+00 1.42E+00 7.75E-01 5.35E-01 1.73E-01
8.00 2.62E+01 2.07E+01 441E+00 1.07E+00 5.15E-01 3.49E -0t [.22E-01
9.00 2.27E+0t 1.77E+01 3.55E+00 7.93E-01 3.50E-01 2.38E-01 942E-02
10.00 1.95E +01 1.52E+01 2.96E+00 5.87E-01 247E-01 1.72E-01 7.71E-02
12.50 1.30E+01 1.04E+01 2.06E+00 2.90E -0l 1.29E-01 941E~02 4.92E-02
15.00 8.96E +00 7.36E+00 1.48E+00 1.64E—-01 8.65E-02 6.43E—02 2.98E-02
17.50 6.55E+00 5.40E£-00 1.OSE+00 1.07E-01 6.44F — 02 4.73E—-02 1.71E-02
20.00 5.13E+00 4.14E+00 7.27E-01 777E-02 4.84E—02 342E-02 9.66E—03
22.50 4.25E+00 331E+00 5.03E-01 6.04E-02 3.55E-02 2.39E-02 544E-03
25.00 3.67E-00 2.74E+00 3.53£-01 4.82E-02 2.55E-02 1.62E—-02 3.11E-03
27.50 3.23E+00 2.31E+00 2.55E-01 3.85E—-02 1 79F —-02 1.08E —02 1.81£--03
30.00 2.87E+00 1.98E +00 [.91E-01 3.05£-02 1.25-02 717E-03 1.07E-03
35.00 2.23E+00 1.48E+00 1.I9E-01 1.84E 02 6.06E 03 3.20E-03 4.06E - 04
40.00 1.65E+00 1.09E +00 8.37E-02 1.07E-02 2.99£-03 1.48E—-03 1.70£ - 04
45.00 1LIBE+00 7.96E-01 6.35E—02 6 16F-03 1.526-03 7.08E—04 7.84L — 05
50.00 8.27E-01 S75E-01 4.99E-02 3.57F-03 8.03£-04 3.68E~04 399E-05
55.00 5.81E-01 417E-01 395E-02 2.10E-03 443E-04 1.99E—04 223E-05
600.00 415E-01 3.07E-0] 312E-02 1.27E-03 2.57TE-04 1LI4E~04 1.37E-05
65.00 3.04E-01 230FE-01 YATE—02 7.98E — 04 1.56£ 04 6.99L—05 917E~-06
70.00 2.30E-01 1.77E~01 1.96E —02 S.I8E—04 1.00E~ 04 4.54E~05 6.66E ~ 06
75.00 1.81E-01 1.41£-01 1.56E—02 3S51E~-04 6.80E-05 3.14E-05 S21E-06
80.00 148E-01 1.16E-01 1.26E~02 248E-04 487E-05 2.30E-05 4.34E-06
85.00 1.26E—-01 9.83E~-102 FO4E—-02 [.83E—04 3.68E—05 1.78£-05 381E-06
90.00 L11E=-01 8.66E—~02 8.73E—-03 142E—04 293FE-05 1.45E—-05 3.50E-06
95.00 1.O2E-01 7.87E~02 7.50E-03 1LI4E~04 243E-05 1.24E—05 3.32£-06
103.00 9.28E—02 7.086-02 5.90£-03 8.20E-05 1.88£~05 1.OIE-05 3.25E-06
120.00 942E-02 6.95E-02 4.71E-03 6.09E - 05 1.54E-05 8.77E—-06 349E-06
133.00 1.OIE-01 7.39E-02 H15E-03 521E-05 143E-05 8.52E-06 391E—-06
150.00 LLIRE=01 793E-02 3.87E-03 1 81E-03 1.40E£ =05 8.63F - 06 4.35E~06
163,00 1.21E =01 833 -02 3T73E-03 J63E-05 1.40E - 03 8.79E - 06 4.67E-06
186.00 1.24E - 01 8A8E—-02 3.69E£-03 4.58E 03 1.40E =03 8.85E—-06 4.79E - 06
total LIE=0L 8.83E +00 1.73E+00 3.86F 01 231E-01 1.79E =01 9.05E-02
rel ft [LI4E 01 8.55E 00 1.73£-00 3.89E-01 233E-01 1.81E-01 9.13E-02

nrl ff PISE-01 8.62£ 00 1.75E-00 393E-01 2.36E-01 1.83E£-01 9.23E-02
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TasLe |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’* represents total
cross sections from this work. "‘rel ff*" represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*" represents total cross sections
calculated from the nonrelativistic form factor—Continued”

Photon energy (keV)

[
(degj 7789 964.0 1004.8 1121 12745 1408.0 1500.0
Iron (Z=26)

0.00 5.34£+01 5.34E+01 5.34E+01 5.34E+01 5.34E+01 5.34E+01 5.34E+01
0.01 S5.34E+01 5.33F +01 5.33£+01 5.33E+01 S33E+01 5.32E+01 5.32E+01
0.02 5.33E+01 5.32£-01 5.32E+01 S31E+01L 5.30E+01 5.29£+01 5.28E£+01
0.04 5.28E+01 3.25E+01 5.24E+01 5.22E+01 5.18E+01 5.15E+01 5.12E+01
0.06 S21E+01 5. 14E+01 5.12E+01 S.08E+01 5.01E+01 4.95E+01 4.91E+01
0.10 5.00E +01 4.85E+01 4.82E+01 4.72E+01 4.58E+01 4.46E+01 4.39E+01
0.20 4.33E+01 1.01E+01 3.94E+01 3.76E+01 3.50E£+01 3.32E+01 3.20E +01
0.30 3.68E+01 3.25E+01 3. 16E+01 2.94E+01 2.61E+01 2.36E+01 2.20E+01
0.40 3.09E+01 2.59E+01 2.49E+01 2.24E+01 1.89E +01 1.64E+01 1.49E +01
0.50 2.57E +01 2.03E+01 1.93E+01 1.68E+01 1.36E+01 1.15E+01 [.O3E+01
0.60 2. 1HE+01 1.59E+01 1.49E+01 1.26E+01 9.93E+00 8.28E+00 7.37E+00
0.70 1.73E+01 1.24E+01 1LISE+01 9.58E+00 740E+00 6.16E +00 5.53E+00
0.80 1.42E+01 9.78E+00 9.04£+00- 742E+00 5.69E +00 4.76E+00 4.31E+00
1.00 9.65E+00 6.37E+00 5.86F+00 1.78E+00 3.72E+00 321E+00 3.00E+00
1.20 6.82E+00 446E +00 4.11E+00 3.39E+00 2.71E+00 241E+00 2.32E+00
1.50 4 43E+00 2.99E +00 2.78E+00 2.35E+00 1.90E +00 1.65E +00 1.50E +00
1.70 3.52E+00 245E+00 230E+00 1.95E+00 1.54E+00 1.24E +00 1.04E +00
2.00 2.67E+00 1.91E+00 1.79E +00 1.50E +00 1.10£+00 7.78E—01 5.72E-01
2.50 1.84E+00 1.26E+00 1.16E+00 9.17E-0t S97E-01 373E-01 249E - 01
3.00 1.30E+00 7.83E-01 7.00E~01 521E-01 325E-01 2.12E-01 1.55£-01
3.50 8.99£ 01 4.79E - 01 4.19E-01 3.00E-01 1.93E-01 1.44E - 01 1.24E-01
4.00 6.16E—01 3.04£-01 2.64E -0t 1.88E—01 1.29E-01 1.12E-01 1.12E—-01
5.00 3.02E-01 1.50E - 01 1.32E-01 9.94E—-02 7.78E~02 7.74E-02 8.69E—-02
6.00 1.72E~01 9.71E-02 8.81F—-02 7.09£-02 S.63E-02 4.97E-02 4.67E-02
7.00 1.14E-01 T44E-02 6.91E~02 5.74E-02 4.16E—-02 2.84E-02 1.98E-02
8.00 8.51E~02 593E-02 SS54E-02 4.55E-02 293E-02 1.61E—-02 8.88E—-03
9.00 6.73E—02 161E-02 4.25E-02 3.34E-02 1.94E-02 9.54£-03 4.80E—-03
10.00 SAAFE-00 344F -0 310F =02 2 0Q9FE -0 1 24F = SO6F—M FOSFE-03
12.50 J2E-02 149E-02 1.26E—-02 8.00E-03 387E-03 2.04E-03 1.27E-03
15.00 1.66E—02 6.30£-03 S5.08£-03 2.90E-03 1.30E-03 7.21E-04 5.06E—04
17.50 8.53E-03 2.76E-03 216E-03 LISE-03 4.82E-04 2.64E—04 1.88E£ —04
20.00 137E-03 1.26E—03 Q.60L —04 1.05E-04 1.O7E—-04 1.04F - 04 7.19E —-05
2250 2.28FE-03 6.09E - 04 $O1E-04 2.29E-04 8.75E-05 4.44E-05 2.99E-05
25.00 1.22E-03 3.08E—-04 231E-04 LIZE-04 4.24F-05 211E-05 1.38£-05
27.50 6.77F - 04 1.64E — 04 1.23E-04 5.97E-05 2.24E-05 LLITE=05 7.22E-06
20.00 3B8E -0 0.21E-05 6.90L—05 237E-05 1.20E—-05 651E-06 A29E -06
35.00 1L HE-04 3.34E-05 252E-05 1.28E 05 527E-06 2.86E-06 1.97E - 06
40.00 5.82E£-05 1.46E—05 113E—-05 6.17£~06 293E-06 1.82E—06 1.39E-06
45.00 2.73E-05 TE-06 6.16/2—06 3TE-06 212E-06 1.55E-06 1.33E-06
50,00 1 A7E--03 +.72E 06 3018 06 2615 -06 1.73E - 06 [42E-06 1.205 - 06
55.00 3.85E-06 333E-06 2.86£—06 211E-06 1.59E - 06 1.39E-06 1.28E - 06
60.00 592K ~06 2.63E-06 235K 06 1.90E - 06 1.58E—06 140E-06 1.23E-06
63.00 433E-06 2I5E-06 J0TE-06 1.79E - 06 1.58E-06 1.37E -006 1.15E-06
70.00 34400 2.05£-006 1.94£7— 00 1.78L — 06 1.63L 06 1.36L 06 1.072 06
75.00 292E~06 1.97E - 06 1.90E ~ 06 1.83£~06 1.71E-06 1.37£ 06 1.OTE—-06
80.00 261E-006 L93E =06 1.89£ - 06 1.88L =06 1.77E - 06 1.39E-06 9.69E - 07
85.00 2A3E -~ 06 1.93E —06 1L.92E—06 1.95E£ ~06 1.86E — 06 142E-06 9.64F - 07
90.00 233000 1.98£ — 00 1.99f =06 2.05E-00 1.97E — 06 1.49L~ 00 9.89E—07
93.00 23 205E-06 207E-06 2. 16E - 06 2.08£—-06 1.56E - 06 1LO3E—-06
105.00 QA 226K 06 220E-06 24306 235E-06 1.77E =06 LITE-06
120,00 2 270K -06 2761 - 06 293 =06 285E-06 218E-06 1.48L - 06
135.00 3 I2SE 00 AR 06 ASIE=00 3A43E£-00 2.04£ 00 1.83£ — 00
130,00 R} AT 06 IR =06 4L06F =06 IOSE~06 IU9E-06 2A8E 06
165.00 FOX =06 1108 =006 4.20E =00 444506 43206 I42E-06 2A5E-06
18000 4 A53E =06 423E - 06 43306 LANE - 06 446E 006 3.55E-06 2.56E-06
Lot 622 =02 400002 A9 —02 N2AE 02 244 —02 1.98E — 02 1.75£-02
rel ff 6OLE =02 202 I9NE ()2 2402 2A47E-02 2.03E-42 1.79£-02
nrl 1 0.O8F 02 437602 L02F-02 IONE =02 2A9E-02 2.05£-02 [.8IE£-02
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Tasir 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54, 145.4, 316.5, 411.8, 468.1. 661.6, 778.9, 964.0.
e 8. 1112.1L1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *'total” represents total
crows sections from this work. “‘rel ff™" represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections

_uleulated from the nonrelativistic form factor—Continued®

Photon energy (keV)

I
ideg} 50.0 595 1454 316.5 411.8 468.1 661.6
Cobalt (Z=2T7)

0.00 5.81E+01 S.81E+01 5.77E +01 5.76E +01 5.76E +01 5.76E+01 5.76E +01
(.01 5.81E+01 S.81E+01 S.77E+01 5.76E+01 5.76E+01 5.76E +01 5.75E+01
002 5.81E+01 5.81E+01 5.77E+01 5.76E~01 5.76E+01 5.75E+01 5.75E+01
0.04 5.81E+01 5.81E+01 5.77E+01 5.75E+01 5.74E+01 5.74E+01 S.72E+01
0.06 5.81E+01 5.80E+01 5.76E+01 5.74E+01 5.73E+01 5.71E+01 5.66E+01
0.10 581E+01 5.80E +01 5. 76E+01 5.70E+01 5.66E+01 5.63E+01 5.51E+01
0.20 5.80E +01 5.80E+01 5.72E+01 5 83F+01 5.39F+01 5.20E+01 4.94E +01
0.30 5.80E +01 5.79E+01 5.65E+01 5.28E+01 5.02E+01 4.87E +01 4.33E+01
0.40 5.79E +01 S.77E+01 S.5TE+01 5.00E +01 4.64E+01 4.43E+01 377E+01
0.50 STTE+0] 5.75E+01 547E+01 4.70E 401 4.27E+01 4.02E+01 3.25E+01
0.60 5.76E+01 5.73FK+M S 3SE+01 4.41E+01 301E+01 3.63E 101 2.78L +01
0.70 5.74E+01 5.70E +01 5.23E+01 4.13FE+01 3.57E+01 3.27E+01 2.36E~01
0.80 5.72E+01 5.67E+01 5.09E+01 3.86E+01 3.26E+01 2.93E+01 2.00E+01
1.00 5.68E+01 5.539E+01 4.82E+01 3.35E+01 2.68E+01 2.33E+01 1.42E +01
1.20 5.62F 01 SSTE+01 4.55E+01 2.80E£+01 2. 18E+01 1.84C 1 01 1.O3E+01
1.50 5.51E+01 5.37E+01 4.16E+01 2.29E+01 1.59E +01 1.29E +01 6.61E+00
1.70 5.43E+01 5.27E4+01 391E+01 1.95E 01 1.29E ~01 1.03E+01 SASE+00
2.00 5.29E+01 5.10E+01 3.55E+01 1.53E+01 9.57E+00 T49E+00 3.80E +00
2.50 S5.05E+01 4.82E+01 3.01E+0t 1.04E +01 6.14E+00 4.81E+00 2.64E4+00
3.00 4.81E+01 4.54E +01 2.52E+01 7.29E+00 4.31E+00 342E+00 [.99E +00
3.50 4.59E+01 4.27E+01 2.10E+01 5.36E+00 3.28E+00 2.63E+00 1.50E +00
4.00 4.39E+01 4.01E+01 1.74E +01 4.14E+00 2.66E +00 2.12E+00 LLITE+00
5.00 4.01E+0!1 3.52E+01 1.20E +01 2.79E+00 1.87E+O() 1.44E+00 5.79E-01
6.00 3.66E+01 3.07E+01 851E+00 2.07E+00 1.31E+00 9.45E~01 3A4E-01
7.00 3.29E+01 2.66E+01 6.25E+00 1.58E+00 8.80E—-01 6.08E—01 1.91E-01
8.00 291E+01 2.29E+01 4.79E +00 1.20E+00 5.85E-01 3.96E-01 1.33E-01
9.00 2.53E+01 1.96E +01 3.84E+00 8.96F£ 01 3.95E-01 2.68E-01 1.02E—-01
10.00 217E+01 1.68E+01 3.20E+00 6.66£ -01 2T77E-01 1.91E-01 8.38E—02
12.50 1.45E+01 1.LI1SE+01 2.25E+00 3.27E-01 1.41E£-01 1.O3E~01 S43E-02
15.00 9.84E£+00 8.10E-00 1.65E-00 1.82F£—01 9.40E-02 T.00E-02 337E-02
17.50 7.10E +00 5.90E+00 1.18E~00 LLITE-01 7.03E-02 5.20E-02 1.99E - 02
20.00 S51E-00 4.50E+00 8.26E - 01 8A46F~02 S5.34E-02 382E-02 1.14E—-02
22,50 $.55E-00 3.59E+00 5.72E-01 6.58E-02 3.98E—-02 2T7ME-02 6.56F£—03
25.00 3.93E+00 297E+00 +.00E-01 S28E—-(2 2.89E-02 1.87E-02 3.80E—-03
27.50 3.48L+00 2.32E+00 287E—01 4.26L — (2 2O07E-02 1.27E-02 2.23E-03
30.00 3A2E+00 2 H7E+00 2.13E-01 J4IE-02 [ 46E-02 B.55E~03 1.34FE =03
35.00 2ATE+00 LO4E +00 1.3LE-01 2HE-02 7.26E-03 390£-03 SA2E-04
+£0.00 1.87E +00 1.22E+00 9I3E-(2 F25SE-02 T 3.64£~03 1.83£-03 205E-04
43,00 1.35E£+00 9.00E£ -0l OY2E—02 T34E-03 1.88E—03 8.99E - 04 9.90F - 05
50.00 9.54E~01 6.55F£-01 SASE-02 4.32£-03 F.OOE-032 4.63E£-04 4+99E-05
55.00 6.71£-01 476E - 01 J34E-02 2.58E-03 SSTE~04 252E-04 277E-03
60.00 4.78E-01 349K 01 3A6FE -2 1.58E-03 324E-04 1. 45E-04 1.68£ - 05
65.00 3A8E -0 261E-01 276E-02 9.94E—-04 1.97E-04 8.82E—05 LHE-05
70.00 2.62E-01 2.00E-01 221E-02 6.50E—04 1.27E~04 S71E-05 7.96E—06
75.00 204E-01 1.58E£ - 01 L78E~02 JHE-04 8.59E 05 393E-03 6.16E—06
80.00 1.66£ 101 1.29£-01 1L4SE-02 3J3E~-04 6.14E—05 2.87E—-05 S5.08E—~06
S3.00 140K =01 1.O9E - 01 1.20£-02 232E-(4 1.63£-03 220E-05 442E~-06
90.00 1.22K-01 9.60E -02 LO2E-02 179E—-04 3.67E-05 1.80E - 05 LO4E - 06
93.00 1L1TE-0] 3. 70E—-02 8.82FK~03 | HE =04 AO04E =05 .53 -053 3.82E-06
105.00 1LOVE =01 7.79E =02 702603 LOYFE—-04 23305 1.23E-03 3T0E-06
120.00 1.O2F = Ot 7.63F£-02 S67E-03 7.69F 05 1.89F — 03 1.O6F =03 3.93E-006
135.00 LA =G S IE--02 TSO5E-03 6.55E -5 1.73E =05 LOLE =03 137E-06
150.00 1.22E =01 ST7E~02 47303 6.021 =05 1.69E =03 1.02£ =03 184K =06
165.00 1.30£ =01 Y. 16£—02 LARE-03 37803 1.68FE ~ 03 1.03£ =05 SA8E~06
IR0O.00 F3E -0 9.32F--02 453K ~03 ST1E-03 1.68E =03 1047 =03 S31E-00
total 1.264: =01 975K -00 [L91£ 00 427 -0} 2.56E-01 1L.98E - 01 1L.OOE =01
rel 1 .26 =01 YA -0 1.92E~00 4.31E-0] 253901 201E-01 1L.OTE -0
nrl 11 1.275 =01 Q5L 00 194 =00 4304 -0 2.62£ 01 2.0 =01 1.O2E=01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, *‘rel ff** represents total cross sections calculated from the relativistic form factor and *‘nrl ff"* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Cobalt (Z=27)

0.00 5.76E+01 5.76E+01 S.76E+01 5.76E+01 5.76E +01 5.76E+01 5.75E+01
0.01 5.75E+01 5.75E+01 5.75E+01 5.75E+01 5.75E+01 5.74E+0t 5.74E +01
0.02 5.74E+01 5.74E+01 5.74E+01 5.73E+01 5.72E+01 5.70E+01 5.69E+01
0.04 5.70E 01 5.67E+01 5.66E +01 5.63E+01 5.60E +01 5.57E+01 5.54E+01
0.06 S5.63E+01 5.56E+01 5.54E+01 5.50E+01 543E+01 5.37E+01 S32E+0Q1
0.10 5.42E+01 5.26E+01 5.23E+01 5.13E+01 4.98E+01 4.86E+01 4.78E+01
0.20 4.72E+01 4.37E+01 4.30E+01 4.11FE+01 3.84E+01 3.63E+01 3.51E-+01
0.30 4.02E+01 3.56E +01 347E+01 3.22E+01 2.87E+01 2.61E+01 243E+01
0.40 3.39E+01 2.85E+01 2.74E+01 247E+01 2.09E+01 1.82E+01 1.65E+01
0.50 2.83E+01 2.25E+01 2.13E+01 1.86E +01 1.51E+01 1.27E+01 [.14E+01
0.60 2.33E+01 1.76E +01 1.65E +01 1.40E+01 1.10E+01 9.10E-+00 8.06E +00
0.70 1.92E+01 1.37E+01 1.2RE+01 1 06F +01 8. 14E +00 6.72E +00 5.00E +00
0.80 1.57E+01 1.08E +01 9.98E +00 8.16E +00 6.22E+00 S.16E+00 4.65E +00
1.00 1.07E+01 6.97E+00 6.40E +00 5.20E+00 4.02E+00 3.47E+00 3.27E+00
1.20 7.48E+00 4.83E+00 4.45E+00 3.66E +00 2.93E+00 2.64E+00 2.57E+00
1.50 481E+00 3 23F+00 IO0LE+00 2.54E +00 2.08F +00 1.83E+00 1L.71E+00
1.70 381E+00 2.66E +00 2.49E +00 2.13E+00 1.70E +00 1.40E +00 1.19E+00
2.00 2.89E+00 2.10E+00 1.97E+00 1.67E+00 1.24E+00 8.82E-01 6.49E-01
2.50 2.02E+00 1.41E+00 1.31E+00 1.04E+00 6.81E—-01 4.20E-0! 2.73E-01
3.00 1.45E+00 8.91E~01 8.00E—01 5.97E-01 3.68E-01 2.34E-01 1.65E~01
3.50 1.02E +00 5.46E—-01 4.78E—-01 341E-01 2.15E~01 1.57E—-01 1.31E-01
4.00 6.99E 01 3.44E-01 2.97E-01 2.10E—-01 1.42E-01 1.21E-01 1.21E-01
5.00 341F—-01 1.65E—-01 1.44E-01 1.07E—-01 8.40E—02 8.55E—-02 9.93E-02
6.00 1.91E-01 1.03SE-01 9.50E—-02 7.61E—02 6.11E-02 5.60E—02 5.49F—02
7.00 1.25E-01 8.06E—-02 7.48E—02 6.24E—02 4.61E-02 3.25E-02 2.33E-02
8.00 26E—02 6.49E—02 6.08E—-02 5.05E—-02 3.32E-02 1.86E-02 1.04E-02
9.00 7.33E-02 5.12E-02 4.75E-02 3.79E-02 2.26E-02 1.12E—-02 5.62E-03
10.00 5.96E ~02 3.885-02 3.52E-02 2.66E—02 1.47E 02 7.06C 03 3.59E£-03
12.50 351E-02 1L7T4E—-Q2 149E - 02 9.64E—03 4.74E—-03 2.49E-03 1.53E-03
15.00 1.93E-02 7.59E-03 6.16E—03 3.58E-03 1.63E—03 9.00E—-04 6.26E — 04
17.50 1LOTE-02 3.39£-03 267E-03 1.44E—-03 6.11E—04 334E—-04 237E-04
20.00 5.20E-03 1.57E—-03 1.21E-03 6.25LC 04 2.50C 04 1.32£—04 9.16E—05
22.50 2.81E-03 7.66E —04 5.82E-04 2.90E-04 LILE-04 S.65E—05 379E-05
25.00 1.52E-03 390E-04 293E-04 143E-04 5.36E-05 2.65E-05 1.74E-05
27.50 8.50E — 04 2.08E-04 1.56E — 04 7.54E-05 2.80F - 05 1.37E-05 8.87E-06
30.00 4.89E-04 1.17E~04 8.71E£-05 4.22E—-05 1.59E-05 7.87E—-06 S5.13E-06
35.00 1.78E-04 4.18E-05 3.14E-05 1.56E—-05 6.26E — 06 3.30E-06 2.23E-06
40.00 7.33E-05 1.80E—05 1.38E—05 7.32E-06 3.35E-06 2.02E-06 1.52E-06
45.00 342E-05 9.23E-06 7.29E-06 4.28E—06 2.35E-06 1.68E—06 143E-06
50.00 1.80E —05 551E-06 451E—-06 292E-06 1.88E—06 1.52E-06 1.39E - 06
55.00 1.O7E—-05 3.80£~06 3.23£-06 2.31E-06 1.70E - 06 1.49E - 06 1.40E - 06
60.00 7.02£-06 295E-06 261E-06 2.05E—-06 1.67E—06 1.51E~06 1.38E~06
65.00 5.06E-06 249E-06 227E-06 1.92E~06 1.67E 06 1.47E-06 1.28£—-06
70.00 397E-006 225606 211E~06 1.90E — 06 1.72E — 06 1.47E~06 1.18E — 00
75.00 33E-06 2.15E-06 2.06E—-06 1.95E-06 1.81E—06 1.48E£ 06 1.I1E—06
80.00 2.96E - 06 2.09E-06 2.05E-06 2.00E—06 1.88E—-06 149E — 06 1.06E ~ 06
85.00 274E-06 2.10E-06 2.08E—06 2.09E-06 1.98E-06 1.53E~-06 1.05E~06
90.00 2.63£-06 2.15E-06 2.15E-006 2.20E 06 2.10E—-06 L.6DE — 06 1L.USE — 6
95.00 2.60E-06 223E-06 2.24E-06 2.32E-06 2.22E-06 LO6TE—-06 LITE=06
103.00 2.0E-06 246E-06 249E-06 2.62E-06 2.52E-06 1.90F£ - 06 1.26E—06
120.00 306E-06 293E-06 299E-06 3.16E—06 3.07E-06 2.34E-06 1.58E£ - 06
135.00 3.56E-06 352E-06 3.60E~ 06 3B1E-06 3.69E—-06 2.83E-06 1.94E - 06
150.00 JO4E =06 1.03E-06 $I4E-06 1.38E-06 $25E-06 3.30E-06 2.30E-06
165.00 +.39E£-06 4 43E-06 1.53E-06 1. 79E—-06 $.65E—06 3.64£—06 2.58E~06
180.00 4.52E-06 4.36E - 06 1.67E - 06 193E-06 1.80£ - 06 378E—-06 2.70E - 06
total 7.228-02 173802 J.36E-02 3STE~02 2T71E-02 2.20E-02 1.94£—~02
rel ff TAE-02 $79E -0 +41E-02 I60E-02 2I3E-02 225E-02 1.98E —02
nrl {f TAIE-02 4.85E-02 146E 02 364E-02 277E-02 227E-02 201£-02
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1045

TasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff”” represents total cross sections
.alculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Nickel (Z=28)

0.00 6.25E+01 6.25E+01 6.21E+01 6.20£+01 6.20E+01 6.19E+01 6.19E+01
0.01 6.25E+01 6.25E+01 6.21E+01 6.19E+01 6.19E+01 6.19£+01 6.19E +01
0.02 6.25E +01 6.25E+01 6.20E+01 6.19E+01 6.19E+01 6.19E+01 6.18E+01
0.04 6.25E +01 6.24FE+01 6.20E+01 6.18E+01 6.18E +01 6.17E+01 6.15E+01
0.06 6.25E+01 6.24E +01 6.20E+01 6.17E+01 6.16E+01 6.15E +01 6.10E +01
0.10 6.25F +01 6.24E+01 6.19E+01 6.13E+01 6.09E +01 6.06E +01 5.94E+01
0.20 6.24E+01 6.24E+01 6.15E+01 5.96E+01 5.82E+01 5.72E+01 5.35E+01
0.30 6.24E +01 6.23E+01 6.09£+01 5.71E+01 5.44F +01 5.27E+01 4.70E+01
0.40 6.23E+01 6.21E+01 6.00E +01 SA41E+01 5.03£+01 4.81E+01 4.10E+01
0.50 6.21E+01 6.19E +01 5.90E +01 5.10E+01 4.63E+01 4.37E+01 3.54E+01
0.60 6.20E +01 6.17E+01 5.78E+01 4.79E+01 4.26E+01 3.96E+01 3.04E+01
0.70 6.18E+01 6.14E +01 5.65E+01 4.49FE+01 3.89E+01 3.57E+01 2.59E+01
0.80 6.16E+01 6.10E +01 5.51E+01 420E+01 3.56E+01 3.20E+01 2.19E+01
1.00 6.12E+01 6.03E+01 5.23E +0t 3.66E+01 2.93E+01 2.56E+01 {.57F+01
1.20 6.06E +01 5.95E+01 4.94F +01 3.16E+01 2.40E +01 2.02E+01 1.13E+01
1.50 5.95E+01 5.80E+01 4.52E+01 2.51E+01 1.75E+01 1.42E+01 7.23E£+00
1.70 5.87E+01 5.70E+01 4.26E +01 2.15E+01 1.42E+01 LI13E+01 5.61E+00
2.00 5.73£+01 5.53E+01 3.87E+01 1.69E +01 1.05E+01 821E+00 4.12E+00
2.50 5.47E+01 5.23F+01 3.28E+01 1.14E+01 6.70E+00 5.24E+00 2.87E +00
3.00 5.22E+01 493E+01 2.76E£+0t 7.98E+00 4.68E+00 372E+00 218E+00
3.50 4.98E+01 4.64E+01 2.30E+01 5.85E+00 3.56E+00 2.86E+00 1.67E+00
4.00 4.76E +01 4.37E+01 [.92E+01 4.51E+00 2.89E+00 2.32E+00 1.24E+00
5.00 4.36E +01 3.84E+01 1.33E+01 3.03E+00 2.06E +00 1.59E +00 6.52E-01
6.00 3.99E+01 335E+01 9.34E+00 2.26E+00 1.45E+00 1.06E +00 3.52E-01
7.00 3.61E+01 291E+01 6.82E+00 1.74E+00 9.88E—01 6.85E—01 2.12E-01
8.00 321E+01 2.51E+01 5.21E+00 1.33E+00 6.59E—01 445E-01 1.46E—01
9.00 2.80E +01 2.16E 01 4.17E+00 1.00E +00 445E-01 3.00E-01 1.L1I2E-0t
10.00 241E+01 1.86E +01 3.47E+00 749E-01 3.10E—01 2.12E-01 Y.11E—-02
12.50 1.60E +01 1.27E+01 2.46E+00 3.68F—01 1.55E-01 1.I2E-01 5.96E—-02
15.00 1.08E+01 8.89FE +00 1.82E+00 2.02E-01 1.02E-01 7.62E—02 3T77E-02
17.50 T.I3E+00 6.45E+00 1.32E+00 1.29E~01 7.65E—-02 5.69£-02 227E-02
20.00 3.95£+00 490k +00 9.29£ - 01 9.23£—02 5.86L—02 4.24FE—-02 1.34£-02
22.50 4.90E +00 3.90E +00 6.46E — 01 T1TE-02 441E-02 3.05E-02 7.80E-03
25.00 4.23E+00 3.22E+00 4.51E-01 S.78E—02 326E-02 2. 14E-02 4.58E-03
27.50 3.76E+00 2.74E+00 322E-01 4.69E -02 2.36E—-02 1.47E-02 272E-03
30.00 3.38E+00 2.37E+00 237E-01 378E-02 [.69E—02 1.01E-02 1.65E—03
35.00 2.72E+00 1.80£+00 14E-0] 2.38E—~02 8.59E-03 4.69E—-03 6.38L5—04
40.00 2.08E£+00 1.36E+00 998E—-02 FASE-02 4.39E-03 224E-03 2.69E—04
45.00 1.53E+00 LOLE+00 7.54E-02 8.64E—03 2.29£~03 1.11E-03 1.24F - 04
50.00 1.O9E +00 7.38E-01 SO4E~02 5.16E-03 1.24E-03 5.77E-04 6.21E—-05
55.00 7.67E~01 5.38E-0t $I5E-02 312E-03 6.91E—~04 35E-04 341E-05
60.00 5.46E 01 3.95E -0l 381E-02 1.92E-03 4.04E-04 1.81E-04 2.05£~05
65.00 397E-01 295E-01 3.06E-02 122E-03 247E-04 [LIOE—-04 1.34£—~05
70.00 297E-01 2.25E-01 247E-02 8.03E—-04 1.59E—-04 TA3E-05 9.50E—06
75.00 230E£-01 1.78E-01 2.00E-02 SA9FE-04 1.08E —04 4.89E-05 7.28E—06
§0.00 1.86F£ -0t 145E-01 1.65E—~02 391E-04 7.68E—05 3.55E-05 5.95F~06
85.00 1.56F —01 1.22E-01 1.38E-02 290E-04 577E-05 273E-05 S5.15E—~06
90.00 1.36E£ 01 1.O7E-01 [LI8E~02 225F£-04 4.56E—-05 221E-05 4.67E—06
95.00 1.23E-01 9.64FE—-02 1.O2E-02 1.81E-04 3.77E-05 1.87E-05 4.39E-06
105.00 LIE=0L 8.59E-02 8.25E-03 1.30E~-04 287E-05 149E-05 4.22F-06
120.00 1.11E—-01 8.39E-02 6.75E 03 9.64FE~05 230E-05 1.27E-05 443E-06
135.00 1.21E-01 BIIE-02 6.06E—03 8.19E-05 2.10E-05 L21E-05 4.90£ - 06
150.00 1.22E-01 9.56E~02 5.72E-03 7.50E 103 2.03E-05 1.20E-05 5.39FE-06
165.00 141E-01 LOTE =01 5.55F£-03 7.19£-05 201E-05 1.21E=05 5.75E~06
180.00 1. 44E -0 1LO2E-01 SS0E-03 7.09E =03 2.00E-05 1.22E-05 5.89E - 06
total 1.39E ~01 1O7E +01 2E-00 471E-01 2.82E-01 219E-01 110E =0t
rel ff .39 ~01 LO4E =01 202E-00 +.76F 01 286F 01 222E-01 1LI2E-01

nrl ff 1L40E 01 LOSE=0] 24E-00 48201 289E-01 2.25E-01 1L13E-01
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TasLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54. 145.4, 316.5. 411.8. 468.1, 661.6, 778.9. 964.0,
1004.8. 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total™” represents total
cross sections from this work, “‘rel ff™" represents total cross sections calculated from the relativistic form factor and *nrl ff"" represents total cross sections
calculated from the nonrelativistic form factor—Continued”

Photon energy (keV)

[
(deg) 773.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Nickel (Z=28)

0.00 6.19E+01 6.19E+01 6.19E+01 6.19E+01 6.19E+01 6.19E+01 6.19E +01
0.01 6.19E+01 6.18E£+01 6.18E+01 6.18E+01 6.18£-01 6.17E+01 6.17E+01
0.02 6.18E +01 6.17E+01 6.17E+01 6.16E~01 6.15E+01 6.14E +01 6.13E+01
0.04 6.13E+01 6.10E+01 6.09E +01 6.07E +01 6.03E+01 6.00E +01 S97E-01
0.06 6.06E+01 5.99E+01 5.97E+01 5.93E+01 5.85E+01 5.79E+01 S.75E+01
0.10 5.85E+0t 5.69E +01 5.65E+01 5.55E+01 540E +01 5.27E+01 5.18E+01
0.20 5.12E+01 4.75E+01 4.67E+01 147E401 4. 17E+01 3.96E+01 3.82E+01
0.30 437E+01 3.88E+0t 3.78E+01 3.52FE+01 3 14F +01 285FE +01 2.67E+01
0.40 3.70E+01 312E+01 3.00E +01 2.70E+01 2.30E+01 2.01E+01 1.82E+01
0.50 3.09E+01 247E+01 2.34E+01 2.05E+01 1.66E +01 1.40E+01 1.25E +01
0.60 2.56E+01 1.93E +01 1.82E+01 1.54E+01 1L.21E+0I 9.98E£+00 8.80E+00
0.70 2.11E+01 1 S1F+01 F41E+01 1.17E+01 8.93E£+00 T31E+00 6.51E+00
0.80 1.73£+01 LI9E +01 L.10E+01 8.96E +00 6.79E +00 S5.61E+00 S.04E+00
1.00 1LITE+01 7.63E+00 6.99£ +00 5.66E +00 4.36E+00 3.77E+00 3.55E+00
1.20 8.19E+00 5.26E+00 4.83E+00 3.96E+00 3.17E+00 2.88E+00 2.83E+00
1 50 S24E£400 3.50E+00 3.25E4+00 275E+00 2.27E+00 2.03L 100 1.912-00
1.70 4. 14E+00 2.89E+00 271E+00 2.32E+00 [.87E+00 1.55E+00 1.34E£+00
2.00 3.14E+00 2.29E+00 2 16E+00 1.84E +00 1.38E£+00 991E-01 7.32E-01
2.50 2.21E+00 1.57E+00 1.46E+00 1.17E+00 7.68E—01 4.71E-01 3.03E-01
3.00 1.60E +00 1.OOE +00 9.03E-01 6.76F£—01 4. 15E-01 2.59F—01 1.78E - 01
3.50 1.I14E+00 6.17E =01 S41E~-01 3.85E—-01 240E-01 1.71E-01 LA0E - 01
4.00 7.86E£ 01 3.86E—01 334E-01 2.35E-01 1.56E—01 1.31E-01 1.29E£-01
5.00 382E-01 1.82E—01 1.58£-01 1.17E-01 9.09E-02 9.37E-02 1L11E=01
6.00 2HE-O1 1.14E-01 1.03E-01 8.19E—-02 6.63E—02 6.24E—02 6.33E—-02
7.00 1.37E-01 8.73E-02 8.09£—-02 6.75E—02 5.07E-02 3.68£—02 2.72E-02
8.00 1.0IE=01 7.07E~02 6.63E—02 5.55E-02 3.72E-02 2.14E-02 1.22E-02
9.00 7.97E-02 5.63E—-02 525E-02 424E-02 2.58E-02 1.30£-02 6.60E —03
10.00 6.51E—02 4.33E-02 3.96E—-02 3.03E-02 1L.71E-02 831E~-03 422E-03
12.50 3.92£-02 2.02E-02 1.73E-02 LI4E~02 5.73E-03 3.00E—-03 1.82£-03
15.00 221E-02 9.02E-03 7.38E-03 $.36E—-03 201E£-03 1LILE-03 7.60E—04

7.50 1LI9E—-(2 4. 11E-03 323E-03 1.78£-03 7.65E—04 4.18E—04 294E - 04
20.00 6.34E—03 1.94E-03 1.50E-03 781E—-04 35E-04 1.66E—04 LASE-04
2250 34E-03 9.532E-04 7.23E-04 3.64E—04 140E—04 712E-05 1.78E-03
25.00 1.87E-03 4.87E-04 367E—-04 1.80E — 04 6.72E-05 332E-05 217E-05
27.50 1.0SE-03 261E—04 1.95E—04 9A5E-05 348E—-05 1.69E ~ 05 1.O9E - 05
30.00 o0.11E—04 1.46£—04 1O9E - 04 5.26E-05 1.95E~05 9.53E-06 6.15E—-06
35.00 223E-04 S9E-05 389E~05 191£-05 TAIE-06 382 ~06 255E-06
40.00 9.13E~-05 219E-05 1.67E - 03 3.70E-06 385E-06 2.253E-06 1L.OOE — 06
45.00 4124E-05 LIOE—Q5 8.64FE - 06 $O4E-06 261E-06 1.83E 06 1.54E-06
50.00 220E-05 6.44E —06 S21E-06 328E-06 2O04E--06 1.63£-06 1.50F — 06
55.00 1.28E—-05 1.34E-06 RIGRY AR 2.54E-06 1.82E—-06 1.59E-06 1.32E-06
60.00 8.32E-06 332E-06 2.90£-06 2.22E-06 1.78E—06 1.61E£ =06 1.52E~06
65.00 SO2E-06 2.76E-06 2A9E-06 206E-06 1.77E-06 1.38E-06 LHE-06
70.00 4.59£ - 06 2A8E—06 2.30E - 06 2.03£-06 1.82E =06 L.S8E—06 1.30£ =06
75.00 IB2E-06 235E-06 224E£-06 2.08E—06 1.91E£—-06 1.59E =06 1.23E£-06
30.00 236E-106 2.08E-06 222E-06 2HE-06 2.00E-06 1.61E - 06 LI7TE-06
85.00 A09E 06 2.29E-06 225K 06 22306 21E-06 1.65E—06 1LISE—=06
90.00 2964 -6 234E-06 232E-06 235E-06 224E-06 L72E=06 1L17E—06
95.00 291E-06 242E-06 24206 249K - 06 2.38E-06 1.80E — 06 1.21E-06
105.00 200E - 06 26TE-06 2.70£-06 281E—-06 27HE-06 2O4E-06 1.36£ - 06
120.00 338E-06 ABE-06 323E-06 SA0E - 06 3.29E-06 2.50£ 06 1.69E - 06
135.00 A91E =06 380F - 06 388F-06 4 10E-06 3Y96F -06 3.02E-06 2.06E-06
FS0.00 JA2E =06 137K —06 447E =06 1.71E-06 4566 =06 232E-06 2HE-06
165.00 4795~ 06 498K -6 J.88E =06 SI5E-006 4.99F - 006 288L— 006 272606
150.00 493 =06 192E~06 S0 =06 S31E-006 S.16£ 06 4.0E-06 28406
total 796K -02 S22E-02 482E-02 394£-02 299F =102 242102 204E-02
rel 1t 8106 ~02 SAE =02 886 =02 98 =02 3.02£-02 2ARE =02 209E -2
nrk 1 820602 S26E-02 494 -02 403 -2 06E-02 2582602 2.22£-02
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Iser 1o Predicted S-matrix ditferential elastic scattering cross sections for photon energies (50.0. 59.54. 145.4, 316.5. 411.8, 468.1, 661.6, 778.9, 964.0,
ot 8 1120012745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
rons sections from this work. “rel ff™ represents total cross sections calculated from the relativistic form factor and “‘nrl ff"" represents total cross sections

caleulated trom the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(degi 50.0 59.5 1454 316.5 411.8 468.1 661.6
Copper (Z=129)

0.00 6.71E+01 6.70E +01 6.66E +01 6.65E +01 6.64E +01 6.64E +01 6.64E+01
0.01 6.71E+01 6.70E +01 6.66E +01 6.64E+01 6.64E +01 6.64F +01 6.64F+01
0.02 6. 71E+01 6.70E +01 6.65E+01 6.64F +01 6.64F +01 6.63E+01 6.63E +01
0.04 6.71E+01 6.70E+01 6.65F +01 6.63E+01 6.63E+01 6.62E +01 6.60F +01
0.06 6.71E+01 6.70E +01 6.65E +01 6.62E+01 6.61E+01 6.59E+01 6.54E+01
0.10 6.70E +01 6.70E+01 6.64E +01 6.58E +01 6.54E +01 6.51FE+01 6.38EF +01
0.20 6.70E +01 6.69E +01 6.60E +01 6.40E +01 6.26E +01 6.16E+01 S5.78E+01
0.30 6.70E +01 6.68E +01 6.54E+01 6.15E+01 5.86E +0t 5.69E 01 5.08E£+01
0.40 6.69FE +01 6.67E+01 6.45E+01 5.84E+01 5.43E+01 5.20E+01 4.44E+01
(.50 6.67E 01 6.64E +01 6.34E+01 5.51E+01 5.01E+01 4.73E+01 3.85E+01
0.60 6.65E +01 6.62E -0l 6.22E+01 5.18E+01 4.61E+01 4.29F +01 330FE+01
0.70 6.64F +01 6.60£ +01 6.09E +01 4.86E+01 4.22E+01 3.87E+01 2.82E+01
0.80 6.61E+01 6.56F +01 5.95E+01 4.55E+01 3.86E +01 348E+01 2.40E+01
1.00 6.57E+01 6.49E +01 S5.65E+01 3.97E+01 3.19E+01 279E+01 1.72E +01
1.20 6.51E+01 640E+01 5.34E 401 3.44E+01 2.62F+01 221E+01 1 24E+01
1.50 641E+01 6.25E+01 1.89E+01 2.74E+01 1.92E+01 1.56E +01 7.90E+00
1.70 6.32E+01 6.[4E+01 4LO1E+01 2.34E+01 1.56E +01 1.24E+01 6.12FE+00
2.00 6.17E+01 5.96E +01 4 19E +01 1.8SE +01 1.ISE+01 8.99£+00 4.49F 00
2.30 SOIE+0I 5.65E +01 3.57E+01 1.25E+01 7.32E+00 5.72E-00 312E+00
300 S5.64FE +01 S33E+01 3.01E+01 8.74E+00 5.09£+00 4.04E+00 2.38E+00
3.50 5.38E+01 5.03E+01 2.52E+01 6.39E+00 3.87E~-00 3.LE+00 1.83E+00
4.00 SA4E+01 4.73E+01 2.10E+01 491E£~00 3.14E+00 2.53E+00 1.37E+00
5.00 4.71E+01 4.16E+01 1.45E+01 3.30E+00 2.25E+00 1.74E +00 7.30E-01
6.00 4.32E+01 3.64E+01 1.02E +01 2.46E+00 1.60E +00 1.I7E+00 3.94E 01
7.00 3.92E+01 317E-+01 746F +00 1.90E +00 1.1I0E+00 7.65E—-01 2.35E-01
8.00 3.50E+01 2. 74E+01 5.68E+00 1 47E+00 7.38E-01 4.99E-01 1.60F —01
9.00 3.07E~01 2.36E+01 4.54E +00 LLITE+00 4.98E—01 335E-01 1.22E-01
10.00 2.65E+01 2.03E+01 3.78E+00 8.34F 01 3.46E -0l 235E-01 9.89E—-02
12.50 1.76 E+01 1.39E£ +01 2.67E+00 4.1E=-01 1.71E-01 1.23E-01 6.50E ~ (2
15.00 1.I9E+01 9.74E+00 1.99E +00 2.24E~01 1LI1E-01 8.28F—02 4.19E-02
17.530 8.44E+00 7.05E +00 1. 46E+00 1 41E~01 831E-02 6.20E—-02 258E-02
20.00 6.46E +00 S3SE+00 1.04E+00 1LOTE=01 6.39E—-02 $.66E—-02 1.54E~Q2
22.50 5.29E+00 4. 25E+00 7.23E-01 7.81E-02 4.86£—02 340E-02 9.17E-03
25.00 436E 00 ISTE+00 5.06E =01 6.30E-02 363E-02 242E-02 546E-03
27.50 1 0AF +00 20RE 00 3.60E —01 SA3E 02 2.60L —02 1.69E — 02 3.29E-03
30.00 3.66E+00 2.58F ~00 2.65E-01 $I17E-02 1.93E—-02 LLITE-02 201E-03
35.00 297F 00 1.97E ~00 1.59£ - 01 267E-02 LLOOE — (2 5.58F£-03 7.87E-04
40.00 230E-00 1.S0E -00 1.O9E =01 1L63E—-02 5.22E-03 271E-03 334E-04
45.00 1708 —00 1.12£ <00 8.224 02 1.00E =02 2.76E 03 1.36E — 03 1.53E =04
S0.00 1.22E~00 8.25E~01 6.47E-02 6.08E-03 1.S1E-03 TAHE~04 7.68E 05
55.00 8.O9F -0} 6.03E£ 01 SA8E-02 IT2E-03 8A9E-04 390E-04 +.19E-05
60.00 6.20E —01 444E =01 +17E-02 232E-03 4.99E 04 225E-04 249E-05
63,00 4308 01 RIRE VAR )| 337E-02 1.49F£-03 3.06F — 04 137 =04 1.61E£-05
70.00 336E-01 253E-01 274E-02 9.85F~04 1.97E =04 8.84E —05 1.13E-05
73.00 2.60E =01 1.99F - 01 224E-02 6.76F ~ 04 134E-04 6.05E-05 861E—-06
30.00 208E =01 1.62FE 01 1.86F—02 433 -04 9.33F£—-05 +38E-05 6.98F — 06
8300 1741 - 01 .36 =01 1.36E - 02 3.00E =04 716E-05 3.36E 05 5.99E-06
90.00 1531 =01 1LI9E =01 FA4E-02 279E =04 5.64£-05 2TE~05 SAIE-06
93.00 1.36 - 01 1LOTE =01 LISE=02 225E-04 4.65£-05 2.28E-05 5.06E —06
10300 1.22E - 01 9508 - 02 959K =03 1.62E—04 352E-05 1.80E—03 4.81E-06
120.00 1.21E =01 924602 T95E-03 1.206 =04 280K =05 1.52E-03 SOIE-06
135,00 1L3E =01 9.79E£-02 720 =03 1L.O2E=04 23305 [A43E-03 SA9E-00
15000 1446 =01 LOSE =01 6.83F-03 Y.29FE - 05 2ALE =05 1 42E-05 6.01£-06
165.00 33— LUE =01 6.65F—03 S.88L =03 2A40E~-03 142605 6.39F - 006
180,00 1.30E -0l LA2E-0] 6.60F =03 876 —05 2.39E-05 1 43E-03 6.54F - 06
total 1L32F ~01 FASE =M 232E-00 SA7E 01 30E-01 240E-01 1.21E-01
rei f L33 =01 LR =01 23300 S26F 01 IAE-01 2A5E-01 1.24£-01
nrl (1 1L33E~01 LASE=01 2364 =00 532801 20K =01 248£ =01 1.25£--01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff* represents total cross sections calculated from the relativistic form factor and “‘nrl ff’ represents total cross sections
calculated from the nonrelativistic form factor—Continued?

Photon energy (keV)

1
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Copper (Z=29)

0.00 6.64E+01 6.64F+01 6.64£+01 6.64E +01 6.64E +01 6.64E+01 6.63E+01
0.01 6.63E +01 6.63F+01 6.63£+01 6.63E +01 6.62E +01 6.62E+01 6.62£+01
0.02 6.63E +01 6.62E+01 6.62E +01 6.61LE+01 6.60E +01 6.58E+01 6.57E+01
0.04 6.58E+01 6.54E+01 6.54E+01 6.51E+01 6.47E+01 6.44E+01 6.42E+01
0.06 6.51E+01 6.43E+01 6.42E+01 6.37E+01 6.30E+01 6.23E+01 6.19E+01
0.10 6.29£+01 6.13E+01 6.09E +01 5.99E+01 5.82E+01 5.68E+01 5.59E+01
0.20 5.53E 101 5.14L+01 5.05E£+01 4.83E+01 4.52E+01 4.29L+01 4.14E+01
0.30 4.73E+01 4.21E+01 4.10E+01 3.81E+01 3.41E+01 3.11E+01 2.91E+01
0.40 4.01E+01 3.39£+01 3.26E+01 295E+01 251E+01 2.19E+01 1.99E+01
0.50 3.36E+01 2.69E+01 2.56E+01 2.24E+01 1.82E+01 1.54E+01 1.37E+01
0.60 2.79E+01 2.12E+01 1.99E+01 1.69E +01 F33E+01 1.09£+01 9.61E+00
0.70 2.30E +01 1.66E+01 1.54E+01 1.28E+01 9.78E+00 8.01E+00 7.08E+00
0.80 1.89E +01 1.30E +01 1.20E+01 9.82E+00 7.43E+00 6.11E+00 5.47E+00
1.00 1.28E 01 8.34E+00 7.64E+00 6.17E+00 4.75E+00 4.09E+00 3.86E+00
1.20 8.96E +00 5.73E+00 5.25£+00 4.30E+00 3.45E+00 3.13E+00 3.09E +00
1.50 S.71E+00 3.80£+00 3.53E+00 2.99E+00 247E+00 2.22E+00 2.11E+00
1.70 4.50E +00 3.14E+00 2.94E+00 2.52E+00 2.05E+00 1.72E+00 1.50E +00
2.00 341E+00 2.50E+00 2.36E+00 2.02E+00 1.52E+00 1.1I0E+00 8.22E-01
2.50 241E+00 1.73E+00 LL61E+00 1.30E +00 8.59F-01 5.27E-01 3.39E-01
3.00 1.76E +00 1LI2E+00 1.01E+00 7.59E-01 4.65E—-01 2.86E—01 1.94E—01
3.50 1.26E+00 6.92E—-01 6.07E-01 4.34E-01 2.68E—01 1.87E-01 1.50E—01
4.00 8.76E—-01 4.33E-01 3.74E-01 2.63E-01 1.73E-01 1.43E—01 1.38E—01
5.00 427E-01 2.01E-0I 1.74E-01 1.28£-01 9.88E—-02 1.02E-01 1.21E-01
6.00 2.34E-01 1.25E-01 1LI12E—01 8.84E—02 7.16E—-02 6.87E-02 T15E-02
7.00 1.51E~-01 9.45E-02 8.74E—02 7.28E-02 5.53E-02 4.12E—-02 3.15E-02
8.00 1.10E—-01 7.66E—02 7.19E-02 6.04E—-02 4.12E-02 2.43E-02 1.43E-02
9.00 8.67E—02 6.15E-02 5.75E-02 4.69E—02 291E-02 1.50E—-02 7.76E—03
10.00 7.08E-02 4.78E~02 4.39E-02 341E-02 1.96E—-02 9.69E—-03 4.96E—-03
12.50 433E-02 2.30E-02 1.99E-02 1.34E-02 6.84E—03 3.57E-03 2.14E-03
15.00 2.50E-02 1.06E~-02 8.73E-03 5.25E-03 2.46E—03 1.35£-03 9.11E-04
17.50 1.38E-02 4.93£-03 393E-03 2.18£—-03 9.47E-04 SA7E-04 3.60E—-04
20.00 TA9E-03 2.36E-03 1.84E-03 9.66E—04 3.94E-04 2.08£—04 1.43E-04
2250 4 10E-03 1.I7E-03 8.95E—-04 4.53E—-04 1.75E—-04 8.90E-05 5.96E—05
25.00 2.28E-03 6.03£ - 04 4.56E 04 2.24E-04 8.38E—05 4.12F—-05 ? AOF—05
27.50 1.29E-03 3.24E-04 243E-04 L1I7E-04 430E-05 2.08£-05 1.33E-05
30.00 7.54E-04 1.826 04 1.36£-04 6.51E—-05 2.38E-05 1LISE-05 7.38E-06
35.00 2T77E-04 6.42E-05 +79E-05 232E-05 8.84E-06 4.45E-06 2.93E-06
40.00 LI4E-04 267F-05 202FE =05 1.03E-08 443FE-06 253E-06 1.84E —06
45.00 S22E-08 1.32E-05 1.O2E-05 T2E-06 2.92E-06 2.00E-06 1.67TE-06
50.00 268E-05 7.53E-06 6.04£-06 3.71E-06 2.23E-06 1.75E—06 1.61E—06
55.00 I.54E-05 - 198E-06 4.15E-06 281E-06 1.96E - 06 1.71E—-06 1.64E-06
60.00 9.R6F —06A 2T4E—-06 24E-06 2A2E-06 1.80F —06 1.73E—-06 1.66E—06
65.00 6.93E - 06 307E-06 275E-06 222E-06 1.87E - 06 1.70£-06 1.55E-06
70.00 SIE-06 2.73E-06 2.52E-06 2.18E-06 1.93E—-06 1.69F — 06 1.44E-06
75.00 $.38E - 06 257E-06 243E-06 222E-06 2.03E-06 1.71E-06 1.35E-06
80.00 IR2E-06 249E-06 240E-06 2.28E-06 2.12E-06 1.73E-06 1.29E-06
83.00 AS0E-06 249E-06 2A4E-06 2.38E-06 2.24E-06 1.77E - 06 1.27E-06
90.00 I3E-06 2.54E-06 2.52E-06 2.52E-06 2.39E-06 1.85E-06 1.28E—-06
95.00 A27TE-06 263E-06 2.62E-06 2.66E—06 2.54E 06 1.94F£ - 06 1.32E-06
105.00 IME-06 290E - 06 292E-06 3.02E-06 2.90E-06 2.19E-06 1.47E—06
120.00 ITHE-06 344E-06 349E-06 3.66E - 06 3.53E-06 2.68E£-06 1.81E—06
135.00 +.30E - 06 L 1IE-06 4 19E-06 441E-06 425E-06 3.23E-06 2.19E—-06
130.00 $.84E =06 472£~06 4.81E£-06 5.07E-06 4.89E - 06 375E-06 2.58E—-06
165.00 S.24E-06 SASE-06 5.26£-06 554606 5.35E~06 4.14E-06 2.88E-06
180.00 SARE-06 S3E-06 SALE-06 STIE-06 5.52E-06 429E-06 3.00£—-06
tota! S.T4E -2 STHE-02 529K -02 434£-02 328E-02 2.66E£-02 236E-02
rei ff 895£~02 S8SE-02 53902 +39F-02 334E-02 274E£-02 242E-02

nrl 1f YOTE-02 593 =02 S46£-02 JA5E-02 339£-02 278E-02 2.46E—-02
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048, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented.
cross sections from this work, “‘rel ff*" represents total cross sections calculated from the relati_vistic form factor and ‘‘nrl ff’ represents total cross sections
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)

*‘total’’ represents total

Photon energy (keV)

il
ideg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Zine 1 Z= 130}

0.00 7.18E+01 717E+01 7A2E+01 7.11E+01 7.1HE+01 7.11E+01 T1E+Q]
0.01 7.18E+01 7.17E+01 7.12E+01 711E+01 7.10E+01 7.10E+01 7.10E +01
0.02 7.18E+01 7.17E+01 7.12E+01 7.10E+01 7.10E+01 7.10E+01 7.09E +01
0.04 7.18E+01 T.17E+01 T.12E+01 7.10E+01 7.09E +01 7.09E+01 7.06E +01
0.06 T.18E+01 TATE+01 T.HE+01 7.09E+01 T.07TE+01 7.06E+01 7.01E+01
0.10 7.18E+01 T.17E+01 T.11E+01 T.05E+01 7.00E+01 6.97E+01 6.84F +01
0.20 TI1TE+01 7.16E+01 7.07E+01 6.86E+01 6.71E+01 6.61E+01 6.21E+01
0.30 717E+01 7.1SE+01 7.00E+01 6.60E +01 6.30E +01 6.12E+01 5.47E+01
0.40 7.16E+01 7.14E+01 6.91E+01 6.27E+01 5.85E+01 5.60E +01 4.78E +01
0.50 7.14E+01 7.11E+01 6.80F +01 5.93E+01 5.40E+01 S5.10E+01 4.15E+01
0.60 7.12E+01 7.09E +01 6.68E +01 5.57E+01 4.96E+01 . 4.62E+01 3.57E +01
0.70 . T.11E+01 7.06E +01 6.54F +01 5.23E+01 4.55E+01 4.18E+01 3.06E +01
0.80 7.08E+01 7.03E+01 6.39E+01 4.90E+01 4.16E+01. 36E+Q1 2.60E +01
1.00 7.04E+01 6.95E+01 6.07E+01 4.28E+01 345E+01 3.02E+0t 1.87E4+01
1.20 6.98E +01 6.86E +01 5.74E+01 3.72E+01 2.84E+01 2.40E+01 1.35E+01
1.50 6.87E 01 6.71E+01 5.27E+01 2.97E+01 2.09E+01 LL70E+01 8.63E+00
1.70 6.79E+01 6.59E +01 4.96E+01 2.55E+01 1.70E+01 [.35E+01 6.68E+00
2.00 6.63E+01 641E+01 4.52E+01 2.01E+01 1.26E+01 9.83E+00 4.89E +00
2.50 6.35E+01 6.08E+01t 3.86F+01 1 37E+01 8.01E+00 6.25E +00 3.39L +00
3.00 6.06E +01 5.74E+01 3.26E+01 9.56E +00 5.56E+00 4.40E +00 2.59F4+00
3.50 5.79E+01 541E+01 2.73E-+01 6.98E+00 4.21E+00 3.38FE+00 2.00E+00
4.00 5.53E-+01 S5.10E+01 2.28E+01 5.36E+00 341E+00 2.75E+00 1.51E4+00
5.00 5.07E+01 4.49E +01 1.59E+01 3.59E+00 244E+00 1.90E +00 8.11E-01
6.00 4.66E+01 3.94E+01 1.12E+01 2.68E+00 1L.75E+00 1.29E+00 4.39E-01
7.00 4.24F +01 3.43E+01 8.16E+00 2.08E+00 1.21E+00 8.47E-01 261E-01
8.00 3T9E+01 2.98E +01 6.21E+00 1.61E+00 8.20E - 01 5.55E-01 1.76E-01
9.00 333E+01 2.57E+01 4.95F +00 1.22E+00 5.55E-01 3.73E£~-01 1.33£—01
10.00 2.88E+01 2.21E+01 4.12E-00 9.23E-01 3.85E-01 2.62E—-01 1.O7E-01
12.50 1.93E+01 1.52E+01 291E+00 4.58E-01 1.89E~01 1.35E-01 7.04E—-02
15.00 1.30E+01 1.O7E+01 2A7E+00 2.49E-01 1.22E-01 9.00E-02 4.60E - 02
17.50 9.23E+00 7.72E+00 1.60E +00 1.56E~-01 9.00E-02 6.72E~02 289E-02
20.00 7.04E +00 5.85E+00 1.14E+00 1.10E~01 6.93£-02 5.08E-02 L77E-02
22,50 5.75E+00 4.64F+00 8.04E—-01 8.50E-02 531E£-02 375E-02 [.O7TE-02
25.00 4.94E+00 3.82E+00 5.64E -0l 6.84E£-02 4.00E-02 27VE-Q2 644E—03
27.50 439F +00 3.25E+00 1.02E - 01 5.58C 02 2.98E-02 1.92E—-02 3.92E-03
30.00 3.96E+00 281E+00 2.95E-01 4.56F~02 2.19E-02 1.35E-02 242E-03
35.00 322E-00 215E+00 1.76 E—-01 296E-02 1.16E-02 6.56E—-03 9.61F—04
40.00 2.52E-00 1.64E+00 1.20E~-01 1.87E-02 6.14E—-03 324E-03 4 10E—-04
45.00 1.88E +00 L23E+00 897E-02 1.15E-02 3.30E-03 1.L65E-03 1.89E - 04
50.00 1.36E+00 9.13E-01 T.03E-02 7.09E-03 1.82E-03 8.67F—04 9.43E-05
55.00 9.75E~-01 6.72E - 01 5.63E-02 4.40E-03 [.O3E-03 4.78E - 04 S5.12E-05
60.00 6.99E - 01 4.96E - 01 454E-02 277E-03 6.10E—04 277E-04 3.02E-05
(S 00 S.00E —01 371E-01 3.69L 02 1.79E - 03 3.76E—-04 1.69E — 04 1.94£ —-05
70.00 3.80£—01 283E-01 3.01E-02 1.19E—03 243E-04 1.O9E - 04 1.35F-05
75.00 293F-01 223E-01 2A8E-02 8.24E-04 1.6SE—-04 743E-05 1.LO2E-05
30.00 234E-01 1.81E-01 2.07E-02 SOIE~-04 1.17E-04 5.38E-05 8.19E-06
35.00 1.95E-01 1.52E-01 1L.76E—-02 J42E-04 881E-05 4.11E-05 6.99E - 06
90.00 1.69£ - 01 1.32E-01 1.52E-02 3AHE-04 6.94E-05 330E-05 6.27E-06
95.00 1.52E-01 1.19E-01 1.34E~-02 278E-04 STIE-05 2LTIE-05 S5.83E—-06
105.00 1.35£-01 1.05E-01 1L.IOE—=02 20LE-04 4.30E-05 2.18E-05 5.51E-06
120.00 1.33E =01 1.02E-01 9.26£ - 03 FARE =04 JA0E-03 1.82E-05 5.67E-06
133.00 | A3E-0! 1.ORE ~ 01 8A6E -3 L2SE~04 3.06E-03 1.70E - 05 6.17E 06
150,00 1.36£ ~ 0] LISE=01 S8.07E~03 LI4E-04 292F~-05 1.67E-05 6.71£—06
163.00 1.66/£—10] [.21E =01 789E~03 1.O9E ~04 2.87E-05 1.67E~05 THE-06
180.00 1.OSE - 01 1.23E =01 T8IE—03 LOSE— (4 2.86E 03 1L68E— 03 T26E-06
total 1L67E ~0) 1.28E ~01 253E-00 S.66F£ =01 340E-01 2.63E-01 1.33£~01
rel ff 1.68FE ~01 1.25E~01 2S55E-00 ST6E =01 346E~01 2.69E-01 1.36E =01
nrl ff 1.69E =1} 1.26E =01 258E-00 SEE—01 ISIE-01 273E -0t 1.38E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54. 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work. “'rel ff™* represents total cross sections calculated from the relativistic form factor and **nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

(4
(deg) 778.9 964.0 1004.8 11121 12745 1408.0 1500.0
Zinc (Z=30)

0.00 7.11E+01 7.10E+01 7.10E+01 7.10E+01 7.10E+01 7.10E+01 7.10E+01
0.01 7.10E +01 7.09E+01 7.09E +01 7.09E+01 7.09E+01 7.09E +01 7.08E +01
0.02 7.09E +01 7.08E +01 7.08E +01 7.07E+01 7.06E +01 7.05E+01 7.03E+01
0.04 7.04E+01 7.01E+01 7.00E+01 6.97E+01 6.93E+01 6.90F +01 6.87E+01
0.06 6.97E+01 6.89E +01 6.87E+01 6.83E+01 6.75E+01 6.69E +01 6.64E+01
0.10 6.74E+01 6.58E+01 6.54E +01 6.43E+01 6.26E +01 6.11E+01 6.00E +01
0.20 5.95E+01 5.53E+01 5.44E+01 5.20E+01 4.87E+01 4.62E +01 4.46E+01
0.30 5.10E+01 4.54E£-01 4.42E+01 4.12E+01 3.69E+01 3.37E+01 316E+01
0.40 4.33E+01 3.66E +01 3.53E+01 3.19E+01 2.73E+01 2.39E+01 2.17E+01
0.50 3.63E+01 2.92E+01 2.78E+01 2.43E+01 1.99E +01 1.68E+01 1.49E +01
0.60 3.02E+01 2.30E+0t 2.17E+01 1.84E+01 1.45E+01 1.19E+01 1.0SE+01
0.70 2.50E+01 1.81E+01 1.68E +01 1.40E+01 1.07E+01 8.ISE+00 7.71E +00
0.80 2.06E+01 1.42E+01 1.32E+01 1.O7E+01 8.12E+00 6.67E+00 5.95E+00
1.00 1.40E +01 9.12E+00 8.36E+00 6.75E+00 5.18E+00 4.46E+00 4.19E+00
1.20 9.80E£ +00 6.25E+00 5.73E+00 4.69E+00 3.75E+00 3.41F£+00 3.36E+00
1.50 6.23E+00 4.14E+00 3.84E+00 3.24E+00 2.68E+00 2.42E-+00 231E+00
1.70 491E+00 341E+00 3.19E+00 2.73E+00 2.22E+00 1.88£+00 1.65E+00
2.00 3.71E+00 2.71E~00 2.56F+00 2.19E+00 1.67E+00 1.22E+00 9.18E-01
2.50 2.62E +00 1.89E +00 1.76E +00 LA3E+00 9.51E-01 5.89E - 01 381E-01
3.00 1.92E+00 1.23E+00 1.ITE+00 8.44E-01 5.19E-01 3.18E—01 2.14E-01
3.50 1.38E +00 7.71E-0l 6.78E—01 4.86E—01 2.99E-01 2.05E~-01 L61E—-01
4.00 9.70E -0l 484E-01 4.19E-01 2.94E-01 1L.92E~0l 1.55E-01 L47E-01
5.00 4.76E—01 2.23E-01 1.93E-01 141E-01 1.08E—01 1.L1I0E—01 1.30E-0!
6.00 2.60E—01 1.36E—01 1.22E-01 9.56£—02 7.73E-02 7.50E—02 7.94E-02
7.00 1.66E -0l 1.02£ 01 9.44E-02 7.82E-02 5.99E-02 4.58E£~02 3.61E~-02
8.00 1.20E-01 8.26E—02 TI5E~-02 6.51E-02 4.52E-02 2.76E-02 1.68£—02
9.00 941E-02 6.66E—02 6.23E-02 5.12E-02 3.25E-02 1.72E—-02 9.15£—03
10.00 7.68L—02 5.23E-02 4.82E-02 3.79E—-02 2.23£-02 1.12E-02 5.83E-023
12,50 4.75E-02 2.60E—-02 227E-02 1.55E—02 8.07E-03 422E-03 2.50E-03
15.00 2.80E£-02 1.23E-02 1.02E-02 6.26E—-03 2.97E£-03 1.62£-03 1.O8E—03
17.50 1.58£-02 5.85E-03 4.69E-03 2.65E-03 1.16£~-03 6.31E~04 4.35E-04
20.00 8.76L 03 2.84L 03 2220 03 1.18£ 03 4.87LC—04 2.57L—-04 .76 04
22,50 4.837E-03 143E£-03 1.09E =03 S.58E-04 218E-04 1.10E—04 7.38E-05
25.00 274E-03 TA0E-04 S.61E—04 2.77E-04 1.O4E—-04 SA0E-05 332E-05
27.50 1.57E-03 JO0E-04 3.00E-04 1 45E-04 5.30E-05 2.55E-05 1.L63E—-05
30.00 9.22E—-04 224E-04 1.0TE—04 8.01E—05 291E-05 1.39E—05 8.86E — 00
35.00 AHE-04 7.89E - 05 587E-03 2.82E-05 1.OSE-05 5.20E-06 3.38£—06
40.00 FAOE— 04 325£-05 2HE-0S 1.23£-05 S.J1E-06 2.85E~06 2.04E-06
45.00 6.39L— 03 1.57E—05 1.21E-05 6.63E—06 327E-06 2.19E-06 1.81E—-06
50.00 325£-05 8.83E—006 7.02E— 06 +.20E—006 2.44E—006 1.89E — 006 1.73£ =00
55.00 1.85E—05 S73E-06 1.72E-06 312E-06 211E-06 1.82E-06 1.77E - 06
60.00 1.17E-03 424E-06 3.62E~-06 2.64E-06 2.02E-06 1.85E~06 1.80£ - 06
63.00 32E-06 IAIE-00 3.04E-06 240E-06 1.99E - 06 1.82E - 06 1.70E - 06
7001 b.16L =06 J02E —06 2 76L 06 234 — 00 2.04£—-06 1.82E =006 1.58E£ — 006
75.00 5.03£-06 2.83E-06 2.65E-06 2.38E-06 2.I5E-06 1.84E —06 149 —06
30.00 4.36E ~ 06 2T73E-06 261E-06 214E-06 225E-06 1.86E - 06 142E-06
85.00 397E-06 272E-06 2.64E - 06 2.55E-06 2.38E-06 1.91£-06 1.39£-06
90.00 276E-06 277E-06 2LT2E-06 2.69E-06 254E-06 1.99E - 06 1.40E— 06
93.00 367E-06 2.86E - 06 284E-06 2.85E~06 271E-06 2.09E-06 1.44F —06
103.00 ATIE-06 3 E-06 3 I5E-06 324E-06 300E-06 2.36E-06 1.59£ - 06
120.00 1 4E-06 373K 06 3.77E - 06 393E-06 3.78E—-06 2.88L—06 1.95£ - 06
$35.00 173 =06 4. 44L - 06 152E-06 L73E-06 1.55E-06 346E-06 234E-06
150.00 ) SO9E =06 SHHE-06 5.23E-06 1.00E -06 2.75E-06
163.00 ST2E-06 SA5E-06 5944 -06 5.73E-06 441E£-06 305E-06
180.00 ] — 06 571506 SN2 =06 6.12E =06 5.91E-06 +.57E-06 318K —06
otal QIRE-02 G288 02 5798102 475E-02 359KE-02 291E-02 2.58E-02
rel ff YR =02 642£-02 591£-02 482K -02 3.66E~02 J0IE-02 2.66E£-02
arl ft Y.96L —02 63102 6,00/ —02 S.89F -2 3T2E-02 3.06E-02 2.70E-02

I Dhus OChom Raf Nats VAl 27 Ma o 4000



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1051

TasLk |, Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0.
10048, 1112.1. 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work. “'rel ff”" represents total cross sections catculated from the relativistic form factor and “‘nrl ff"" represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Gallium (Z=31)

0.00 7.67E+01 7.66E+01 7.61E+01 7.39E+01 7.59E +01 7.59E +01 7.59E+01
0.01 T.67E+01 7.66E+01 7.60£ +01 7.59E+01 7.58E+01 7.58E +01 7.58E+01
0.02 7.67E+01 7.66E +01 7.60E +01 7.58E+01 7.58E+01 7.58E+01 7.57E+01
0.04 7.67E+01 7.66E +01 7.60E+01 7.58E+01 7.57TE+01 7.56E +01 7.53E+01
0.06 7.67£+01 7.66E+01 7.59E+01 7.56E+01 7.54E+01 7.53FE+01 747E+01
0.10 7.67TE+01 7.66E +01 7.59E+01 7.52E+01 747E+01 743E+01 7.29E+01
0.20 7.00E +01 7.65E +01 7.54E +01 131E+01 7.14E+01 7.03E£+01 6.59E +01
(.30 7.66E +01 7.64E+01 TATE+01L 7.02E+01 6.69E+01 6.49E+01 5.79E+01
0.40 7.65E~01 7.62E +01 7.37E+01 - 6.66E+01 6.20E+01 5.93E£+01 5.05E+01
0.50 7.63E+01 7.60E +01 7.24E+01 6.28E+01 5.71E+01 5.39E+01 4.38E+0!
0.60 7.61E£+01 7.57£ +01 7.11E+01 5.90E +01 5.24E+01 4.88E+01 3T77E+01
0.70 7.59E+01 7.54E+01 6.95E +01 5.53E401 4.80F +01 4.41E+01 3.24E+01
0.80 7.56E+01 7.50E +01 6.79E +01 S5.18E+01 4.39E+01 3.97E-+01 2.77E+01
1.00 7.51E+01 742E+01 6.44F+01 4.51E+01 3.65E+01 3.20E+01 2.02E+01
1.20 TASE+0I 1.31E+01 6.09E +01 3.92E+01 3.01E£+01 2.57E+01 1.49E+01
1.50 7.32E+01 7.14E+01 5.57E-01 3.15E+01 2.25E+01 1.85E+01 9.79E +00
1.70 7.23E4+01 702E+01 5.24E4+01 2.71E+01 1.85E£+01 1.49E +01 7.64E +00
2.00 7.06E+01 6.81F£+01 4.78E+01 217E+01 1.40E +01 1.10E +01 5.56E +00
2.50 6.76E£ ~01 6.45F£+01 4.07E+01 [.51E+0] 9.11E+00 7.12E+00 3TIE+00
3.00 6.45E£+01 6.09E +01 344E4+01 1.O7E+01 6.35E+00 4.98E+00 2.71E£+00
3.50 6.16E +01 5.73E+01 290E+01] 7.94E +00 4.74E +00 3.74E 00 2.06E+00
4.00 5.87E+01 5.39E +01 244E+01 6.09E +00 3.73E+00 2.95E+00 1.57E+00
5.00 S5.34E+01 4.74E+01 1.73E+01 3.98£+00 2.55E+00 1.98E +00 8.96E - 1
6.00 4.86E +0] 4.16E +01 [.25E+01 2.87E+00 1.81E£+00 1.35E+00 5.05E-01
7.00 4.39E+01 3.63E+01 9.27E+00 2.18E£ 00 1.29€£+00 9.18E-01 3.03£-01
8.00 3.93E+01 3ASE+0] 7.10E£+-00 1.67E+00 9.05E-01 6.23F-01 201E-01
9.00 3A8FE+01 274E+01 5.64E +00 L29E+00 6.31E-01 4.29F-01 147E-01
10.00 3.0SE+01 2.37E-01 4.62E +00 9.92F-01 4.46FE 01 303E-01 1LISE-01
12.50 2 14E+01 1.67E+01 3E+00 S5.18E-01 2. 17E-01 1.52FE—-01 7.33E-02
15.00 1.5S0E 01 1.20E+01 2.25E+00 287E-01 1.33E-01 9.69E 02 4.89E—()2
17.50 1.08E +01 8.80£ +00 1.66E +00 1.77E =01 948E—-02 7.02E-02 JATE-02
20.00 82E-00 0.69F£+00 1.22E+00 1.22E-01 T21E-02 5.39E-02 200E-02
22.50 6.58FE =00 S.28E+00 8.85£—-01 9.17E-02 5.57E-02 3.98E—-02 1.23£-~02
25.00 5.51E-00 4.29£-00 6.38£-01 7.23E-02 4.28E-02 2.94E—-02 7.57L—03
27.50 $T75E~00 357E~00 $.64E =01 S85E-(2 325E-02 24E-02 +67E-03
30.00 4 18E 00 I03E 00 343E-01 4I8E-02 243E-02 153E-02 291E-03
35.00 329E 00 225E-00 2.03E-01 LI8E~02 1.33£-02 7.70E - 03 1LI8E~03
40.00 257E-00 1.70E =00 1.3SE-01 2 NBE - 02 7.20L —03 3.88£-03 5.00E =04
45.00 1.96F 00 1.29£ =00 9.75E =02 1 3E-02 393E-03 2.00E-03 235E-04
50.00 ATE 00 9.77E - 01 TA6E 02 8.22FE—~03 219E-03 1LO6E~03 LITE—-04
55.00 1.08E ~00 7.36£ =01 S90E-02 SA8E—-03 1.26£-03 5.89E—04 6.33E—-05
60.00) 7.99E — 01 SSSFE-01 1T6E -02 RRNE-03 7481 04 342E-04 3TLE—05
63.00 S93E -0l 42201 388E-02 216E-03 $.63E—04 2.09E£~04 2.36£-05
70.00 449K - 01 327501 320£-02 FASE—-03 3.00E-04 1.35E—-04 1.63E—03
75.00 IA8E-0I 239E 01 206E~02 1.OIE~-03 204E-04 9.21E-03 121 =03
300.00 279K - 01 2 HE=01 225E-02 7.26E—-04 1 45E—-04 6.64E£—05 9.68E - 06
85.00 232K =01 1.77E - 01 1.93£ =02 SHE~04 1.LO9E - 04 5.06E-03 8.19E - 06
960.00 F99E -0 LA =01 LOSE =02 42404 8.39E - 03 4.06FE —03 728E - 06
95.00 178 =01 1385 =01 1.50E-02 3E-04 7.05E =05 340E-05 6.73E—06
105.00 [L35E - 01 1204 =01 1.25E=02 249E 04 5.30F£ 03 2.65E-05 6.27F - 06
120.00 LASE =01 114 =01 1LOTE =02 I.84E - 04 4I6F =03 219E-05 6.37£-06
135,00 PSTE 0] 9L =0 98303 135K =04 3.71E—-03 2.03£-05 6.85E -06
130.00 1691 -0l 1.265 - 0] 949 -3 TATE- 04 352E-05 1.98E - 03 740F - 06
165.00) 1ISE - 01 1320 - 01 GATE-03 1358 =04 3HE-05 1.97E =05 7.82E-06
180.00) LS2E -0l P35 0] 9.264+ 02 133 =04 3A2E 05 1.97E 05 797E—-06
total I.S1E =41 | 404 ~0] 276K - 00 6,171 =01 270E =01 2.86F£-01 L 45E£-0]
ref ff 183 1364 ~01] 2.99E 00 6.290 - 0] 3.78E 01 294£-01 148E-01
nri {f 1.R3E =01 137101 2R =00 6.39F - 01 384E- 01 2985 - 01 L51E -0l
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘rel ff*" represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Galliuim (Z=31)

0.00 7.58E+01 7.58E+01 7.58E+01 7.58E+01 7.58E+01 7.58E+01 7.58E+01
0.0} 7.58E+01 7.57E+01 7.57TE+01 7.57E+01 7.57E+01 7.56E+01 7.56E+01
0.02 7.57E+01 7.56E+01 7.56E+01 7.55E-+01 7.53E+01 7.52E+01 7.50E+01
0.04 7.51E+01 7.48E+01 747E+01 744E+01 7.40E+01 7.35E+01 7.32E+01
0.06 T43E+01 7.35E+01 7.33E+01 7.27E+01 7.19E+01 7.12E+01 7.07E+01
0.10 7.18E+01 6.99F +01 6.95F +01 6.83E+01 6.64E +01 6.48E +01 6.37E+01
0.20 6.30£+01 5.85E+01 S5.715E+01 5.50E+01 S.14E+01 4.88E+01 4 T1E+Q1
0.30 5.39E+01 4.79E+01 4.66E+01 4.34E +01 3.89E+01 3.55E+01 3.34E+01
0.40 4.56E+01 3.86F+01 3.72E+01 3.37E+01 2.89E+01 2.55E+01 2.33E+01
0.50 3.83E+01 3.09E +01 2.94E+01 2.59E+01 2.14E+01 1.83E+01 1.64E+01
0.60 3.20E+01 2.46E +01 2.32E+01 1.99E +01 [.59E+01 1.33E+01 1.18E+01
0.70 2.66£ +01 1.96£ +01 L83 +01 1.54£+01 1.20£+01 9.93L+00 8.83E+00
0.80 2.22E+01 1.57E+01 1.45E+01 1.20E+01 9.23E+00 7.62E +00 6.80E +00
1.00 1.54E+01 1.O3E+01 9.51E+00 7.74E+00 5.92E+00 4.99E+00 4.56E+00
1.20 1.10E+01 7T17E+00 6.59E+00 3.37E+00 4.19E+00 3.65E +00 3.44E+00
1.50 7.11E£+00 4.66E+0U 4.31E+00 3.57E+00 2.85£+00 2.48E+00 2.31E+00
1.70 5.57E+00 3.74E+00 347E+00 2.90E£+00 2.30E+00 1.94E +00 1.73E+00
2.00 4.11E+00 2.85E+00 2.66FE+00 2.23E+00 1.71E+00 1.33E+00 1.07E+00
2.50 2.78E+00 1.93E+00 1.79E +00 1.46E +00 1.O2E+00 6.92E-01 4.94E—-01
3.00 2.00E +00 1.30E+00 1.18E+00 9.18E-01 5.89E-01 3.74E-01 2.57E-01
3.50 145E+00 8.59E-01 7.66E—01 5.65E—01 351E-01 2.30E—01 1.68E—01
4.00 1.05E+00 5.61E-01 4.92E-01 3.53£-01 2.25E-01 1.64E—01 1.37E-01
5.00 541E-0t 2.61E~-01 2.26E—01 1.64E—01 1.19E-01 1.L11E-01 1.20E -0l
6.00 3.00E-01 1.52E-01 1.35E—-01 1.03£-01 8.07E-02 7.81E-02 8.42E-02
7.00 1.88E—01 1.08E-01 9.85E-02 794E-02 6.13E—02 S.O9E—-02 447E-02
8.00 1.32E~01 8.48E—02 7.86E—02 6.50E—02 4.69F—-02 321E-02 : 224E-02
9.00 1.0OIE—-01 6.83E~-02 6.36E—02 5.22E—-02 347E-02 2.03E-02 [.20E-02
10.00 8.08E-02 S4TE-02 S.O0SE-02 4.03E-02 247E-02 1.31F-02 7.16E—03
12.50 S5.01E-02 291E-02 2.57E-02 1.82E-02 9.60E-03 4.83E—-03 2.69E-03
15.00 3.06E-02 143E-02 120E-02 7.59E-03 3.63E-03 1.90E-03 1.L1I9E—-Q3
17.50 1.719E-02 6.94E—03 5.62E-03 3.23E-03 1.43E-03 7.67E—04 5.15E—-04
20.00 1.O2E-02 342E-03 2.69E-03 1.45E—-03 6.04E—04 3.19E—-04 2.19E-04
22.50 S5.78E-03 1.73E-03 1.34E-03 6.87E—04 271E-04 1.39E-04 9.40FE - 05
25.00 3.30E-03 9.09£-04 6.90E — 04 343E-04 1.29£—-04 6.43F£—-05 4.25E-05
27.50 1.91E-03 4.94E—04 371E-04 1.80E—04 : 6.60E — 05 320E-05 2.06E—-05
30.00 113E-03 2.78E—-04 2.08E—04 9.94E—-05 3.60E—-05 1.73E—-05 1.LITE-05
35.00 4.23E-04 9.79FE - 05 7.28E-05 347E-05 1.28£—-05 6.22E—06 4.01F—06
40.00 1.74E-04 4.00E—05 3.00E-05 1.49£-05 S98E-06 323E-06 2.26E-06
45.00 7.93E-05 1.91E-05 146E—05 7.82E 06 3.70E—06 2.37E-06 1.90£ - 06
50.00 4.00E—05 1.05E—-05 8.28F—06 4.82E-06 2.68E—06 1.99E - 06 1.78E—-06
55.00 225E-05 6.67E - 06 543E-06 349E-06 2.26E-06 1.91E—-06 1.83E—-06
60.00 1.40E-05 4.82E-06 4.07E-06 2.88£ 06 2.13E-06 1.94E - 06 1.91E-06
65.00 9.60E — 06 3.83E-06 3.35E-06 2.57E-06 2.08E—-06 192E-06 1.84F —-06
70.00 7.18E-06 3.32E-06 2.99E-06 247E-06 2.13E-06 1.93E—06 1.74E - 06
75.00 5.80£-06 3.07E-06 2.85E-06 2.49E-06 2.24E—-06 1.97E-06 1.67E - 06
80.00 197E-06 294E-06 2.78E—06 2.3535E-06 2.34E-06 2.00E - 06 1.60£ — 06
85.00 $49E-06 292E-06 281E-06 2.66E—06 249E-06 2.06F—06 1.56E—06
90.00 +23E-06 297E-06 289E-06 282E-06 2.66E-06 2.ISE-06 1.STE-06
95.00 4 10E-06 3.06E-06 301E-06 2.99E-06 2.84E-06 2.25E-06 1.60E —06
105.00 1 13E-06 336E-06 335E-06 341E-06 327E-06 2.54E—-06 1.76E—06
120.00 452E-06 I97E-06 401E-06 +.16E—06 4.01E-06 3.09E-06 2H1E-06
135.00 S4E-06 4.74E-06 4.80E —06 5.02E~06 41.84E—-06 3.69E - 06 2.30E-06
130.00 STAE-06 SA2E-06 5.31E—-06 S.78E-06 SS57E-06 4.26E - 06 291E-06
165.00 6.17E-06 S9IE-06 6.02E-06 6.32E-06 6.10E~06 4.68F£—006 3.21E-06
180.00 6.32F£-06 6.08F - 06 6.20E-06 6.52E-06 6.30E—06 4.85F—06 3.34E - 06
total LO4E =01 6.84£-02 6.30E-02 SA6E-02 391E-02 31TE-02 2.79E-02
rel ff 1.07E - 01 T02£E-02 646E—02 S27TE-02 LO01E-02 329E-02 291E-02

nrl ft LO9E -0 TA3E-02 6.57E-02 S33E-02 +07£-02 335E-02 2.95E-02
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photon energies (50.0, 59.54. 145.4, 316.5, 411.8, 468.1, 661.6. 778.9, 964.0,
j004.8. 1112.1.1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total™ represents total
d *‘nrl ff™" represents total cross sections

Photon energy (keV)

[
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Germanium (Z=32)

0.00 8.18E 01 8.17E+01 8.10E +01 8.08£+01 8.08E +01 8.08E+01 8.08E ~01
0.01 8.18E+01 8.17E+01 8.10E+01 8.08E+01 8.08E+01 8.08E+01 8.07E+01
0.02 8.18E+01 8.17E+01 8.10E+01 8.08E +01 8.07E +01 8.07E+01 8.06E +01
0.04 8.18E+01 8.17E+01 8.09E+01 8.07E+01 8.06E+01 8.06E +01 8.02E+01
0.06 8.18E+01 8.17E+01 8.09E+01 8.06E+01 8.03E+01 8.02E+01 7.96E+01
0.10 8.17E+01 8.16E+01 8.09E +01 8.00E+01 7.95E+01 791E401 7.75E+01
0.20 8.17E+01 8.A5E+01 8.03E+01 7.78E+01 7.59E+01 7.46E +01 6.99E +01
0.30 8.16E+01 8.14E+01 7.95E+01 7.45E+01 7.10E+01 6.88E +01 6.13E+01
0.40 8.15E+01 8.12E+01 7.84E+01 7.06E+01 6.56E+01 6.28E+01 5.33E+01
0.50 8.13E+01 8.09E +01 7.70E +01 6.65E+01 6.04E+01 5.69E+01 4.61F+01
0.60 8. 11E+01 8.07E+01 7.55E+01 6.24E +01 5.54E+01 S5.15E401 3.98E+01
0.70 8.09E+01 8.03E+01 7.38E+01 5.85E+01 5.07E+01 4.65E+01 342E+01
0.80 8.06E+01 7.98E+01 7.20E +01 S547E+01 4.63E+01 4.19E +01 2.94E +01
1.00 8.00E+01 7.89E+01 6.83E+01 4.76E+01 3.85E+01 3.39E+01 2 18E+01
1.20 7.93E+01 7.78E+01 6.45E+01 4.13E401 3.19E+01 2.74E+01 1.64E +01
1.50 7.79E +01 7.59E+01 S5.89E+01 3.33E+01 241E+01 2.00E+01 1.10E +01
1.70 7.68E +01 745E401 5.54E+01 2.88E+01 2.01E+01 1.64E +01 8.65E+00
2.00 7.50E+01 7.23E+01 5.04E+01 2.33E+0t 1.54E 401 1.23E+01 6.27E4+00
2.50 7.19E+01 6.84E +01 4.29E 01 1.65E+01 1.03E+01 8.04E +00 4.05E+00
3.00 6.86E +01 6.45E+01 3.63E+01 1.20E +01 7.19E+00 5.58E+00 2.86E+00
3.50 6.54E+01 6.07E ~01 3.08E+01 8.94E+00 5.29E+00 4.11E+00 2.14E+00
4.00 6.22E+01 5.70E +01 2.61E+01 6.87E+00 4.08E+00 3.18E+00 1.65E+00
5.00 5.63E+01 S.01E+01 1.89E+01 4.40E+00 2.67E+00 2.06E +00 9.84E~01
6.00 5.08E+01 4.39E 401 1.39E+01 3.08E +00 1.89E +00 1L42E+00 5.76E -0l
7.00 4.56E+01 3.83E+01 1.04E +01 2.29E+00 1.37E+00 991E£-01 3.48E-01
8.00 4.08E+01 334E+01 8.05E+00 1.75E 400 9.93£~-01 6.95E-01 227E-01
9.00 3.63E+01 291E+01 6.36E+00 1.36E+00 7.11E-01 4.88E—01 1.62E - 01
10.00 3.22E+01 2.54E+01 S5.16E+00 1.O7E+00 5.10E-01 347E-01 1.24E-01
12.50 234E+01 1.82E+01 3.33£+00 5.81E-0]l 2.46E —01 1.71E-01 7.65E-02
15.00 1.70E +01 1.33E+01 2.35E+00 3.28£—-01 1.45E—01 1.05£-01 5.19E-02
17.50 1.25SE+01 9.93E£+00 1.73£+00 201E-01 1.00OE-01 7.37E-02 34TE-02
20.00 9.47E 00 7.59E~00 1.30E +00 1.35£-01 7.53E-02 5.53E-02 224E-02
22,50 7A7E~00 5.95E+00 9.68E£—01 9.90E-02 S5.86E-02 422E-02 1.41E-02
25.00 6.11E4+00 4.78E+00 7T16E—-01 T68E—-02 4.57C 02 3.19E—02 8.81E—03
27.50 SA5E+00 3.92E+00 S5.29£-01 6.16£—02 3S53E-02 237E-(02 5S51E-03
30.00 $43E+00 327E+00 3.94FE-01 S.03E-02 2.69£-02 1.73E-02 347E-03
35.00 329E+00 237TE+00 232E-01 3H0E-02 [.SIE-02 8.93E-03 1A2E—-03
40.00 264E 00 I 7RE 400 1.50E£ =0t 226E (02 8.36£—-03 4.58E—03 0.19E - 04
4500 2.05E+00 1.36E +00 1.06E - 01 147E-02 464E-03 239E-03 2.88F—04
50.00 LSTE =00 1.O4E +00 795E-02 942E-03 262E-03 1.29E-03 L44E—-04
55.00 1.20E ~00 8.03£-01 6.21E-(2 6.03E-03 1.52E-03 T.18E~04 7.76E-05
60.00 Q03 —01 6.18E - 01 +.090E 02 381E-03 9.08E—04 4 9L~ 04 4.53E-05
63.00 6.84F - 01 4 T8E =01 J.09E~02 257E-03 S5.65E—04 257TE-04 2.86F—~05
70.00 S.23E-01 ITHE-0] 239E-02 1.74E-03 36TE—04 1.66E ~04 1.96E ~05
75.00 4.09E =01 298LE-01 285E-02 1.22E-03 250E-04 1LI3E—-04 145E-05
30.00 3.28E—-01 242E -0 JA3E-0)2 88IE~04 F79E - 04 8.15E-05 LI4E-05
85.00 272E~-01 2.04E-01 2H0E-02 6.63E (4 1.34E-04 6.20F—-05 9.59E - 06
90.00 233E -0 1.77E =01 L8SE-02 SA8E—-04 1LOSE-04 495E-05 8.46E —06
95.00 2.06E =01 1.58E =01 1.66£ =02 J20E-04 8.65E—05 J14E-05 JTTE =06
1G5.00 .77 —01 [L36FE -0 L4E-02 305E-04 6.48F - 03 321E-05 7.16E—06
120.00 1.66F =01 1.27£-01 1226 =02 226F-04 S.O05E—03 2.63£-03 T1TE~06
135.00 172K =01 13E =01 L4 =02 FO1E—04 4481 =03 2HIE=-03 7.64FE - 06
150.00 LN =0 1LASE =01 LATE =02 1.73£-04 4.23£~-03 23E-03 8.19F—06
165.00 1.92F -0 143K -01 1.09E —()2 LOSE— (4 H12E-03 232E-05 8.62L ~06
150.00 193 -0} L46F - 01 1OSE -2 1.63E—04 409E-03 232E-05 8.78E 06
total 197K =0 1325~ 200K -00 0.70E -1 4.02£-01 JI2E~-01 1.57TE -1
rel 1t 1.98F 01 FASE =01 OE =00 0.85£ =01 JI2E-01 3.20£-01 1.62FE 01
nrl t¥ 20 =01 1.49F ~01 207E =00 6,96 - 0] 4 8E 01 3.26F - 01 1.64E—01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, *‘rel ff'* represents total cross sections calculated from the relativistic form factor and “‘nrl ff"’ represents total cross sections
calculated from the nonrelativistic form factor—Continued?

Photon energy (keV)

g
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Germanium (Z = 32)

0.00 8.08E+01 8.08E+01 8.08£ +01 8.08E +01 8.07E+01 8.07E+01 8.07E+01
0.01 8.07E+01 8.07E+01 8.07E+01 8.06E +01 8.06E +01 8.06E +01 8.06£+01
0.02 8.06E+01 8.05£+01 8.05£+01 8.04E +01 8.02E+01 8.00E+01 7.98E+01
0.04 8.00E+01 7.96E+01 7.95E+01 7.92E+01 1.87E+01 T82E+01 T78E+01
0.06 TOUE+0 7.81E+01 7.79E+01 7.73E+01 7.64E+01 7.56E +01 7.51E+01
0.10 7.63E+01 743E+01 7.38E+01 7.25E+01 7.04E+01 6.87E+01 6.76E+Q1
0.20 6.68E +01 6.19E+01 6.09E +01 5.82E+01 543E+01 5.14E+01 496E+01.
0.30 5.69E+01 5.05E+01 4.92E+01 4.58E+01 4.10E+01 3.75E+01 3.53E+01
0.40 4.81E+01 4.07E+01 3.93E+01 3.56E+01 3.07E+01 2.72E+01 2.50E+01
0.50 4.04E+01 3.27E+01 3.12E+01 2.76E+01 2.30E+01 1.98E+01 1.80E +01
0.60 3.39E+01 2.62E+01 2.48E+01 2.15E+01 L74E+01 1.47E+01 1.33E+01
0.70 2.83E+01 2.11E+01 1.98E +01 1.68E+01 1.33E+01 1LI2E+01 1.00E+01
0.80 2.38E+01 1.71E+01 1.60F +01 1.34E+01 LO4E +01 8.63E+00 7.69E+00
1.00 1.69E +01 1.16E+01 1.07E+01 8.79E+00 6.71E+00 5.55E+00 4.95E+00
1.20 1.23E+01 8.15E+00 749£+00 6.10E+00 4.67TE+00 3.91E +00 3.55E+00
1.50 8.03E+00 5.22E 400 4.80E +00 3.92E+00 3.03E+00 2.57E+00 2.34E+00
1.70 6.27E+00 4.09E+00 3.77E+00 3.09E+00 2.40E+00 2.02E+00 1.81E+00
2.00 4.54E+00 3.01E+00 2.78E+00 2.30E+00 1.77E+00 1.43E+00 1.23E+00
2.50 2.95E+00 1.98E +00 1.83£+00 1.50E +00 1.09E +00 8.01E-01 6.24F—01
3.00 2.09E+00 1.37E£+00 1.26E +00 9.94F—01 6.62E~01 4.36E-01 3.06E—01
3.50 1.53E+00 9.49E -0t 8.57E-01 6.49E 01 4.07E~01 2.57E—-01 1.77E—01
4.00 1LLI3E+00 6.43£-01 5.70E~-01 4.18E-01 2.61E-01 1.76E—-01 1.32E-01
5.00 6.10E-01 3.02E-01 2.63E-01 1.89E - 01 1.31E-01 1.13E-01 1.I3E—01
6.00 3.43E-01 1.70E —01 1.49E —01 LI1IE-01 847E—-02 8.1SE—02 8.87E—02
7.00 2.12E-01 1LISE-01 1.03£-01 8.14E—-02 6.31E—02 S.61E-02 5.39E—-02
%.00 1.45E - 01 8.77E-02 8.04E—02 6.54E—02 4.87E-02 3.68E—02 2.89E—02
9.00 1.08E-01 7.04F£-02 6.52E~02 5.34E-02 370E—-02 2.36E—-02 1.54E—02
10.00 8.53E-02 STRE-02 5.30E~02 4.27E-02 2.72E-02 L52E—-02 8.70£—-03
12.50 5.29E-02 3.22£-02 2.88£—02 2.10E—02 LI3E-02 552E-03 292E-03
15.00 3.32E-02 1.64E—02 1.40FE =02 9.06E - 03 4.38E-03 2.22E-03 1.31E-03
17.50 201E-02 8.14E-03 6.65E—03 3.90E—-03 1.75E-03 9.22E—04 6.03E—04
20.00 LHIE=02 4.07E-03 3.22E-03 1.7T6E—03 TAE-04 393E-04 2.68E—04
22.50 6.77E-03 2.09E-03 1.62E—~03 8.39E—04 - 334E-04 1.73E-04 1.18E—04
25.00 3.92E-03 1.I0E-03 841E~04 4.20E—-04 1.60E — 04 8.03E-05 5.35E-05
27.50 2.30E-03 6.04E ~ 04 4.55E~04 221E-04 8.16E—05 3.98E-05 2.59E-05
30.00 L3/E—03 JA2E-04 255E—04 122E-04 443E—-05 213E-05 VIYTE-0S
35.00 SA8E—-04 121IE-04 8.95E-05 1.23E-05 1.54E-05 7.42E-06 4.74E-06
40.00 2 H4E-04 4.90E-035 3.66E-05 1.79E£-05 7.00E - 06 3.68E~06 2.52E~-06
45.00 9.75E-03 231E-05 1.76E-0S 9.20E - 06 4.19E~06 2.59E-06 2.02E-06
50.00 +89E -0 - 1.25E-~-05 9.74E—-06 5.53E—-06 2.94E~06 2.11E-06 [.84E —06
55.00 2TE-05 TI6E~06 6.25E—06 390E—-06 243E-06 2.00E - 06 1.91£-06
60.00 1.67E —-03 549F-06 4.58E-06 315E-06 2.26E-06 2.04E-06 2.03F£-06
65.00 1.13E£-05 4.28E£~06 3.70E-06 2T77E-06 2.19E-06 2.03E-06 1.99E 06
70.00 8.IATE—=U6 3.66E ~06 3.26E-06 2.63£-06 2.23E-06 2.06E - 06 1.92E-06
75.00 6.69E£ - 06 3.35E-06 3.07E-06 2.63E~06 2.34E-06 2.1LE-06 1.86E — 06
80.00 5.68E£—06 319E-06 2.98E—06 2.68£-06 245E-06 2.15E-06 1.79E-06
33.00 SO9E - 06 31SE-06 3.00E-06 2.80E ~06 261E-06 222E~06 [.75E—-06
90.00 LT0E —Ub A 19E~06 3.08E—06 2.96E-06 2.80E—006 2.32E-06 1.76 £ —06
95.00 4.59E-06 ’ 3.28E—~06 321E-06 3.15E-06 2.99£-06 243F£-06 [.78E-06
105.00 4.538E 06 3.59E-06 357E-06 3.60E—06 3.46E-06 2T3E-06 1.93E~06
120.00 $197E - 06 125E-06 4.27E-06 440E =06 1.26F£ - 06 33E-06 2.29E-06
135.00 S.60F~06 S.06E-06 512E-06 S.34E-06 S.I5E-06 394E-06 2.68E—-06
150.00 6.22E-06 S.79E—-06 5.83E~06 6.15FE-06 5.93E-06 4.533E-06 3.08£—-06
165.00 6.67E —06 6.31E =06 6.41F£—-06 6.73E - 06 6.50EF - 06 197E-06 3.39£-06
| 30000 6.83E =06 6.49F ~06 6.61E—06 6.94E — 06 6.71E—06 S.4E-06 3.52E-06
total 113E =01 744E-02 6.85£ 02 5.61£-02 4$.25£-02 345E-02 3.03E-02
rel ff 1LI7TE-01 T63E-02 TOSE—-O2 STAE -2 LAE-02 359E-02 3NTE-02

nrl 1f 1LI9E =01 TI9E-02 TA7E-02 S.85E-02 4A4E=02 365E-02 3.23£-02
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fawii 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0.
1048, 112112745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’* represents total
ross sections from this work, “rel ff"" represents total cross sections calculated from the relativistic form factor and *‘nrl ff’" represents total cross sections

calculated from the nonrelativistic form factor—Continued?®

Photon energy (keV)

2]
(deg} 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Areenic (Z=33)

0.00 8.70E +01 8.69E +01 8.62E+01 8.60E +01 8.60E+01 8.59E+01 8.59E +01
0.01 8.71E+01 8.69E+01 8.61E+01 8.59E+01 8.59E+01 8.59E+01 8.58F£+01
0.02 8.70E +01 8.69E +01 8.61E+01 8.59E+01 8.58F+01 8.58F +01 8.57E+01
0.04 8.70E +01 8.69E+01 8.61E+01 8.58E+01 8.57TE+01 8.56E +01 8.53E+01
0.06 8.70E +01 8.69E +01 8.60E +01 8.56E+01 8.54E+01 8.52E+01 845E+01
0.10 8.70L 1 01 8.68L 1 01 8.60L 101 8.50L£ +01 8.45E+01 8.40£+01 8.23E+01
0.20 8.69E+01 8.67E+01] 8.53E+01 8.26FE+01 8.05E+01 791E+01 7.40E+01
0.30 8.69E+01 8.66E+01 8.45E+01 7.90E +01 7.52E+01 7.29E+01 6.48E+01
0.40 8.67E+01 8.64E+01 8.33E+01 7.48E+01 6.95E +01 6.64E+01 5.63E£+01
0.50 3.04£+01 8.601E+01 8.18E+01 7.04E+01 6.38E +01 0.01L +UI 4.87E+01
0.60 8.63E+01 8.58E+01 8.01E+01 6.60E+01 5.84E+01 543E+01 4.19E+01
0.70 8.60E+01 8.54E+01 7.83E+01 6.18E+01 5.35E+01 4.90E+01 3.62E+01
0.80 8.57E+01 8.49E+01 7.63E+01 S.77E+01 4.88F+01 4.42E+01 3.12E +0t
1.00 8.51E+01 8.39E+01 7.23E+01 5.02E+0I 4.06L +U1 3.58E+01 2.34E 401
1.20 8.42E+01 8.26E+01 6.82E +01 4.36E+01 3.37E+01 291E+01 1.79E +01
1.50 8.27E+01 8.06E+01 6.23E+01 3.53E+01 2.57E+01 2.16E+01 1.23E+01
1.70 8.16E+01 7.91E+01 5.85E+01 3.06E+01 2.17E+01 1.78E+01 9.71E+00
2.00 7.96E +01 7.66E+01 5.32E+01 249E+01 1.69E +01 1.36E+01 7.02E+00
2.50 7.62E+01 7.25E+01 4.52E+01 1.80E£+01 1.LISE+01 9.00E +00 441E+00
3.00 7.28E+01 6.83E+01 3.84E+01 1.33E+01 8.07E+00 6.23£+00 3.02E4+00
3.50 6.93E+01 6.42E +01 3.26E+01 9.99E+00 5.88E+00 4.52E+00 2.23E+00
4.00 6.59E +01 6.02E+01 2.78E+01 7.69E+00 4.45E+00 3.42E+00 1.73E+00
5.00 5.93E+01 5.29E+01 2.04E+01 4.85E+00 2.81E+00 2.16E+00 1.08E +00
6.00 5.31E+01 4.63E+01 1.53E+01 3.32E+00 1.97E +00 1.49E +00 6.50E—01
7.00 4.75E+01 4.05E+01 1.17E+01 2.42E+00 1.46E +00 1.O7E+00 3.96F—-01
8.00 4.25E+01 3.54E+01 9.04E+00 1.84F+00 1.08E +00 7.69E ~01 2.56E-01
9.00 3.80E+01 3.10E+01 7.13E+00 1.44FE+00 7.94E 01 5.50E~-01 1.78E—01
10.00 340E+01 2.71E+01 5.73E+00 1.14E+00 5.78E—01 3.95E-01 1.33E-01
12.50 256E+01 1.98E+01 3.58E+00 6.47E-01 2.78E~01 1.91E-01 8.03E-02
15.00 1.91E+01 1.47E+01 2.46E+00 371E~01 1.59F - 01 1LI3E-01 551E-02
17.50 142E+01 1.11E+01 1.81E+00 2.25E-01 1.06E — 01 7.76E-02 3.76E-02
20.00 1.08E +01 8.53E£+00 1.38E+00 149F ~01 7.90E-02 S.80E—02 249E-02
2250 8A2E+00 6.67E+00 [.O6E +00 1.07E~01 6.17E-02 447E-02 1.60F 02
23.00 6.76E +00 S3TE+00 7.97E-01 8.17TE-02 4.87E-02 34E-02 1L.OIE-02
27.50 5.38£+00 $.30E+00 5.98E 01 6.50E—02 3.82E-02 2.60E-02 6.43E-03
30.00 471E~00 354E-00 449E~01 S30E-02 295E-02 1.93E-02 4.09E-03
33.00 I51E-00 251E+00 264E-01 3.63E-02 1.70E-02 LO3E-02 1. 70F —-03
40.00 2T72E-00 1.86E ~00 1.68E — 01 247E-02 9.60£ - 03 5.36E-03 TA9E - 04
45.00 2 4E-00 143E+00 LISE=01 FLO4E-02 SH41E-03 284E-03 3ISIE-04
50.00 1.69E 00 1LI2E~00 8.50E 02 LOTE-02 3.09E-03 1.54E-03 1.76E = 04
55.00 1.31E~00 8.73E~01 6.57TE-02 6.96E—03 FRIF—-03 RATF—04 QASF —08&
60.00 LOLE-00 6.82E 01 S26E~-02 4.56E-03 1.09E - 03 S.08E—04 SA9E-03
65.00 7.79E =01 5.35E-01 432E-02 3.04E-03 6.82E —04 3A2E-04 3IASE-05
70.00 6.03£~01 423E-01 360E-02 2.07£-03 4A45E~04 202604 2.34E£-05
75.00 T4E =01 339K -01 JOSE-02 1ASE—03 3.04E 04 1.38E —04 1.72E-05
30.00 382K =01 278E-01 2.62E-02 1.06E =03 2A7E-04 9.92E~05 1.35£~-03
33.00 3H6E=01 234E-01 229FE-02 8.00E - 04 1.63E —04 7.53FE—03 1LI2E-05
90.00 270F 01 2.02E-01 2.03E-02 6.27F—04 1.28E£ =04 6.01E 03 9.83E-06
93.00 238K 01 1.80£ =01 1.84£ =02 S0E 04 1.05E - 04 5.01E-05 8.97E - 06
105.00 20HE =01 1.54E£~01 L3RE -2 ITHE-04 7.87FE 03 387E£ =05 8.18F —06
120.00 FSSE -0 1425 ~01 F39FE —02 2I5E-04 6.11E£—05 34E-05 8.09E - 06
135.00 F.XOE - 01 1445 -01 1.31E=02 232E-04 S38E =05 2.86E—05 8.54FE—06
1350.00 F.99L - 0] 131E-0] 1.27F~02 20 E-04 S.06E—05 2.76E-05 9.10E-06
163,00 207E-01 1.36E — 01 F20FE -2 201E-04 4.92F 03 2.73E-05 9.53E-06
180,00 211E-01 1.38E - 01 1.26£-02 1.98F — 04 4.88E~05 2T72E-05 9.70E ~ 06
total 204E-01 | 63E =01 R23E-00 7.27E-01 43601 3.38E-01 L. TVE-01
rel 1t 2ASE-01 1.60L ~01 229K -00 T A4E =01 4471 =01 IA8E 01 1.76E =01
nri 1 2ATE 01 1.62£ -01 AL ~00 TATE =01 45356 - 01 354E-01 1.79E =01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8. 468.1. 661.6, 778.9, 964.
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tot
cross sections from this work, “‘rel ff" represents total cross sections calculated from the relativistic form factor and *‘nrl ff"" represents total cross sectior
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[4
(deg) 778.9 964.0 1004.8 11121 1274.5 1408.0 1500.0
Arsenic (Z=33)

0.00 8.59E+01 8.59E+01 8.59E+01 8.59E +01 8.58E+01 8.58E+01 8.59E+01
0.01 8.58E+01 8.58E+01 8.58E+01 8.57E+01 8.57TE+01 8.57E+01 8.57TE+01
0.02 8.57E+01 8.56E +01 8.56E+01 8.55E+01 8.53E+01 8.50E+01 8.48E+01
0.04 8.50E+01 8.46E+01 8.45E+01 8.42E +01 8.36E+01 8.31E+01 8.26E+01
0.06 8.40E +01 8.30E+01 8.27E+01 8.21E+01 8.11E+01 8.02E+01 7.96E+01
0.10 8.10E+01 7.87E+01 7.82E+01 7.68E +01 7.46E+01 7.28E+01 7.15E+01
0.20 7.07E+01 6.55E+01 6.43E+01 6.14E+01 S.7T3E+01 S543E+01 . 5.23E+01
0.30 6.01E+01 5.33E+01 5.18E+01 4 R3F+01 4.33E+01 3.96E+01 3.72C 101
0.40 5.07E+01 4.30E+01 4.14E+01 3.76E+01 3.25E+01 2.89E+01 2.67E+01
0.50 4.26E+01 3.46FE +01 3.30E+01 2.93E+01 2.46E+01 2.15E+01 1.96E +01
0.60 3.58E+01 2.79E+01 2.65E+01 2.31E+01 1.89E+01 1.62E+01 1.47E+01
0.70 3.01E+01 2.27E+01 2. 14F+01 1.83E+01 1A7E+01 1.25E 1 01 L.12E+01
0.80 2.54E+01 1.87E+01 1.75E+01 1.48E+01 1.16E+01 9.69E +00 8.63E+00
1.00 1.84E+01 1.29E+01 1.20E+01 9.89E +00 7.55E+00 6.14E +00 5.38E+00
1.20 1.36E+01 9.17E+00 8.45E+00 6.88E+00 SATE+00 4.20E +00 3.68E+00
1.50 9.00F+00 SR2E 400 5.33E4+00 4.30E +00 3.24L 1 00 2.07E+00 2.383E+00
1.70 7.01E+00 447E+00 4.09E +00 3.30E+00 2.51E+00 2.10E+00 1.90E +00
2.00 5.00E+00 3.19E+00 2.92E+00 2.38E+00 1.83E+00 1.54E+00 1.40E +00
2.50 3.15E+00 2.05E+00 1.89E£+00 1.54E+00 1.16E+00 9.16E—-01 7.68E—01
3.00 2.19E+00 1.45E+00 1.34E+00 1.07E +00 7.38E-01 5.02E-01 361E-01L
3.50 1.61E+00 1.04E +00 9.50E-01 7.36E—-01 4.66E—01 2.87E-01 1.89E —-01
4.00 1.21E+00 7.28E—01 6.53E-01 4.87E-01 3.00E—01 1.89E—-01 1.30E-01
5.00 6.82E-01 347E-01 3.02E-01 2.17E-0t 1.45E-01 1.L16E—-01 1.OBE—01
6.00 3.89E-01 1.89E—-01 1.65E-01 1.20E-01 8.94E—-02 8.50E—-02 9.28E—02
7.00 2.38E-01 1.23E~01 1.09E - 01 841E-02 6.54E—02 6.12E-02 6.33E-02
8.00 1.59E-01 9.12E-02 8.29E-02 6.65E—-02 5.08£—-02 4.17E-02 3.63E-02
9.00 1.16E—01 7.29E-02 6.72E-02 5.49E—02 3.94E-02 2.72E-02 1.93E-02
10.00 9.04E—-02 6.00E—02 5.56E—-02 4.51E-02 2.98E-02 [.75£-02 1.0SE-02
12.50 5.59E-02 3.54E-02 320E-02 2.38E-02 1.30£-02 6.28E—03 3.20E-03
15.00 3.60E-02 1.87E-02 1L6[E~-02 L.O7TE-02 5.22E-03 2.57E-03 1.45E-03
17.50 223E-02 9.45E-03 7.79E—-03 4.65E—03 2.11E-03 1.10E—-03 TOIE—04
20.00 1.34E-02 4.80E-03 3.82E-03 2.11E-03 9.01E—-04 4.78E—04 324E-04
22.50 7.86E-03 249E-03 1.94E—03 L.OIE—-03 4.08E—04 2.13E-04 146FE—04
25.00 4.62E-03 1.33-03 1.O2E-03 S.HE—-04 1.96E - 04 9.93E-05 6.66E — 05
27.50 274E-03 7.32E-04 S5.53E-04 2.70E - 04 1.00E-04 491E-05 321E-05
30.00 1.65E£—03 4.16E — 04 A E=04 1.50E - 04 S42E-05 2.61E-05 1.68E~05
35.00 6.29E—04 147TE-04 1.09E - 04 5.16E-05 1.85E-03 8.83E-06 S.61E-06
40.00 261E-04 5.96E —05 443E-05 2 14E-05 8.18E—-06 4.19E-06 2.82E-06
45.00 1.1I9E—-04 2.78E-05 210E-05 1.08E - 05 4.74E-06 2.83E-06 2.16E-06
50.00 5.93£-05 1.48E-05 1.I4E-05 6.34FE—06 3.24E-06 2.25E-06 1.92E-06
55.00 3.27E-05 9.01E-06 7.19E-06 437E-06 2.63E-06 2.11E~06 1.99E-06
60.00 1.99E - 05 6.25E—-06 SATE-06 346E-06 24E-06 215E-06 2.16E-06
65.00 1.33E-03 4.80E—06 +.10E-06 2.99E-06 231E-06 215E-06 2I5E-06
70.00 9.75E-06 4.05E-06 357E~06 281E-06 2.34E-06 2.19E-06 2.10E-06
75.00 7.72E-06 3.67E-06 3.33E~06 2.79E~06 245E-06 2.26E-06 2.06E-06
80.00 6.49E - 06 346E 06 321E-06 283E£-06 257E-06 231E-06 1.99E - 06
35.00 STTE-06 341E-06 322E-06 295E-06 2T4E-06 2.39E-06 1.95E 06
90.00 5.36E-06 344E-06 33E-06 3A3E-06 295E~-06 250E-06 1.95E - 06
95.00 SA5E-06 354E-~-06 343E-06 332E-06 3 16E-06 2.62E~-06 1.98E - 06
105.00 S.09F - 06 3.86F 06 382E-06 38IE-06 3.66E—06 294E-06 213E-06
120.00 S47E-06 4.56E-06 4.56E-06 4.67F~06 4.52E~06 3.55E-06 249E-06
135.00 6.13£-06 SA2E-06 SATE-06 5.67E-06 547E-06 4.20E-06 287E—-06
150.00 6.77E - 06 6.19E—06- 6.27E - 06 6.55E-06 6.31E-06 4.82E-06 3.28E-06
165.00 7.24E-06 6.74E — 06 6.84E - 06 717E-06 6.91E—-06 5.28E-06 3.59£-06
180.00 TALE - 06 6.93F-06 7.05E =06 7.39E =06 TI4E-06 S546E-06 3T72E-06
total 1.23£ =01 3.07E-02 T44E-02 6.08E -2 1OLE~02 3.75E-02 I30E-02
rel ff 1.27E-01 S.32E-02 7.66F 02 6.24E-02 475E-02 3.90E~02 I45E-02

nrl {f 1.29E - 01 S4TE-02 TR0E-02 6.36L-02 4 84E-02 398E-02 3ISIE-02
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TasLe |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 41 1.8, 468.1, 661.6, 778.9, 964.0,

j004.8. 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total”
crass sections from this work, “‘ref ff"" represents total cross sections calculated from the relativistic form factor and *‘nrl ff° represents total cross sections

calculated from the nonrelativistic form factor—Continued?®

represents total

Photon energy (keV)

[/
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Selenium (Z=234)

.00 9.24E+01 9.23E+01 9.15E+01 9.12E+01 9.12E+01 9.12E+01 9.12E+01
0.01 9.24E+01 9.23E+01 9.14E+01 9.12E+01 9.12E+01 9.11E+01 9.11E+01
0.02 9.24E+01 9.23E£+01 9.14E +01 9.11E+01 9.11E+01 9.11E+01 9.10E +01
0.04 9.24E-+01 9.22E+01 9.13E+01 9.11E+01 9.10E+01 9.09E+01 9.04E+01
0.06 9.24E+01 9.22E+01 9.13E+01 9.09E +01 9.06E +01 9.04E+01 8.97E+01
0.10 9.23E+01 9.22E+01 9.13E+01 9.02E +01 8.96E+01 891E+01 8.72E+01
0.20 9.23E+01 9.21E+01 9.05E+01 8.76E+01 8.53E+01 8 3RF 401 7.82F +01
0.30 9.22E+01 9.20E +01 8.96E+01 8.37E+01 7.96E +01 771E+01 6.84E +01
0.40 9.20E +01 9.17E+01 8.84E+01 7.92E+01 7.34E+01 7.01E+01 5.94E +01
0.50 9.17E+01 9.13E+01 8.67E +01 TA4E+01 6.74E+01 6.35E+01 S.I3E+01
0.60 9.16E+01 9. 11E+01 8.49E+01 6.97F+01 6.17E+01 5.73E 401 4.42FC 1 01
0.70 9.13E+01 9.06E+01 8.29E +01 6.52E+01 S5.64E+01 5.17E+01 3.82E+01
0.80 9.10F +01 9.01E+01 8.08E+01 6.09E +01 5.15E+01 4.66E+01 3.31E4+01
1.00 9.03E+01 8.90£ +01 7.65E+01 5.30E+01 4.28E+01 3.79E+01 2.51E+01
1.20 8.93E+01 8.76E +01 721E+01 4 AOE +01 3.57E+01 3.09E+4 01 1.95E+01
1.50 8.77E +01 8.54E+01 6.58E +01 3.73E+01 2.75E+01 2.32E+01 1.36E+01
1.70 8.65E+01 8.37E+01 6.17E+01 3.25E+01 2.33E+01 1.94E+01 1.08E+01
2.00 8.44E +01 8.12E+01 5.61E+0! 2.67E+01 1.84E+01 1.50E+01 7.81E+00
2.50 8.08E£+01 7.67E+01 4.77E+01 [.95E+01 1.27E+01 1.00E 01 4.80E +00
3.00 7.71E+01 7.22E+01 4.05E+01 1.46E+01 8.99E+00 6.90E +00 3.21E+00
3.50 7.34E+01 6.78E+01 346E+01 1.11E+01} 6.51E+00 4.95E+00 2.34E+00
+4.00 6.97E +01 6.36E +01 2.96E+01 8.54E+00 4.84E+00 3.69E +00 1.82E+00
5.00 6.25E+01 5.58E+01 2.20E+01 5.32E+00 297E+00 2.28E+00 LLI7TE+00
6.00 5.57E+01 4.89E+01 1.68E+01 3.57E+00 2.06E +00 1.57E+00 7.27E-01
7.00 4.96E +01 4.28E-01 1.29E+01 2.56E+00 1.55E+00 1.ISE+00 4.48E—-01
8.00 443E+01 3.74E+01 1.O1E+01 1.94E+00 1.18E+00 8.45E—-01 2.87E-01
9.00 3.98E+01 3.29E+01 7.94E+00 1.52E+00 8.80E—01 6.15E—-01 1.96E - 01
10.00 3.58E+01 2.89E +01 6.34E+00 1.22E+00 6.50E —01 4.44E-01 1.44E—-01
12.50 277E+01 2.14E+01 3.84E+00 7.16E—01 3.13E-01 2.13E-01 8.44E—-02
15.00 2.12E+01 1.61E+01 2.59E+00 4.17E-01 1.74E - 01 1.22E-01 S.84E—-02
17.50 1.61E+01 1.33E+01 1.91E+00 2.52E-01 1.13E-01 8.21E-02 4.07E£-02
20.00 1.22E+01 9.51E+00 1.47E +00 1.64E ~01 832E-02 6.10E—-02 2.74E-02
22.50 943E+00 TA2E+00 1.14E +00 1.16E—-01 6.51E—02 4.74E-02 1.80F - 02
25.00 TASE+00 5.86E +00 8.80E—-01 8TIE-(2 S5.19E-02 3.70E-02 1.L1I6E-02
27.50 6.01E +00 +.70E 1 00 6.69E =01 0.88£—02 4.12E-02 2.84E-02 743E-03
30.00 5.02E+00 3.82E+00 5.06E-01 5.60E—-02 3.22E-02 2.14E-02 471E-03
35.00 3.66E +00 2.66E+00 2.97£-01 3.88E—-02 1.90E — (12 1LI7TE-02 2.02E-03
40.00 283E+00 1.96£ +00 1.86E - 01 2.68E£—-02 [.09E£-02 6.21E~03 8.98E—04
15.00 2.25£ 100 1.51£-00 1.26F£—01] 1.8LE =02 6.26F —03 3.33E-03 4.23E-04
50.00 1.80E +00 1.19E+00 9.11E-02 1.20E-02 3.62E-03 1.83£-03 2.12E-04
55.00 143E£+00 944E-01 6.97E-02 TI95E-03 2.14E-03 1.04E—-03 1.14E—-04
60.00 1LI2E+00 TA9E-01 5.56E-02 527E-03 1.30E-03 6.11E-04 6.62E —05
65.00 8.77E — 01 5.94E-01 +3/E=02 3.54£-03 8.17E—04 37TE-04 4.13E-05
70.00 6.87E~01 474E-01 383E~02 2.44E-03 5.35E-04 244F 04 279E-05
75.00 SHE-O1 3.83E-01 3.26E-02 1.72E-03 3.66E — 04 1.67E - 04 2.03E~05
80.00 4.39E-01 315E-01 2.82E-02 1.26£-03 2.63E-04 1.20E-04 1.58E—-05
85.00 363E-01 2.65E-01 2A8E-02 9.56E—-04 1.98E — 04 9.10£-05 1.31E-05
90.00 310E-01 2.29E-01 222E-02 7.33£-04 1.55E—-04 7.26E—-05 1.14E—-05
95.00 2.72E-01 2.03E~01 2.02E-02 6.14E—-04 1.27E-04 6.04E - 05 1.O4E—~05
105.00 2.28E-01 1.73E =01 FISE-02 449E~04 9.51E-05 4.64E—-05 9.36E—-06
120.00 2.06£-01 1.58E =01 1.56£~02 333E-04 7.36E—-05 3.74E-05 9.15E-06
135.00 207E-01 1.539E —0] 149 ~02 282E-04 6.45E-05 3.39E-05 9.537E-06
150.00 2068 ~01 1.65E =01 146E—-02 256E—04 6.04E - 05 3.25E~05 1.OTE—-05
165.00 2.25E-01 1.70F =01 | 45£-02 244E-04 5.86E-05 3.20E-05 1.06E ~ 05
180.00 2.28£-01 1.72E-01 JAE-02 240E-04 5.81E-03 3 19FE-05 1.O7TE-05
total 23E-01 1.79F —01 2ER2E-00 7.88£ 01 1.73E-01 3.66E - 01 1.85E-01
rel (1 23201 1.73F~01 355E-00 8.06E -0t 484E-01 377E~01 [.90E - 01
nri It 2ASE -0 1.75E~01 3.61E -0 8.21E =01 494E - 01 3.84E-01 1.94E~01
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TaBLe 1. Predicted S-matrix difterential elastic scattering cross sections for photon energies {50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’ represents total
cross sections from this work, “'rel ff"" represents total cross sections calculated from the relativistic form factor and *‘nrl ff"" represents total cross sections
calculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

%
{deg) 778.9 964.0 1004.8 freaa - 1274.5 1408.0 1500.0
Selenium (Z=34)

0.00 9.12E+01 9.11E+01 9.11E+01 9.11E+01 9.11E+01 9.11E+01 9.11E+01
0.01 9.11E+01 9.10E+01 9.10E +01 9.10E +01 9.09E+01 9.09E +01 9.09E +01
0.02 9.09E +01 9.08E +01 9.08E+01 9.07E+01 9.05E+0t 9.02E +01 8.99E+01
0.04 9.02E+01 8.98E+01 8.97E+01 8.93E+01 8.87E+01 8.81E+01 8.75E+01
0.06 8.91E+01 8.80E+01 8.77E+01 8.70FE +01 8.59E+01 8.50E +01 8.43E+01
0.10 8.58E+01 8.34E+01 8.28E+01 8.13E+01 7.89E +01 7.70E +01 7.56E+01
0.20 7.47E+01 6.91E+01 6.79E +01 6.49E +01 6.05E +01 5.72E+01 5.52E+01
0.30 6.35E+01 5.62E+01 5.47E+01 5.09E+01 4.56E+01 4.18E+01 3.93E+01
0.40 5.35E+01 4.53E+01 4.37E+01 397E+01 344E+01 3.07E+01 2.85E+01
0.50 4.50E+01 3.66E +01 3.50E+01 31LE+01 2.63E+01 2.31E+01 2.13E+01
0.60 3.78E+01 2.97E+0] 2.82E+01 2.47E+01 2.04E+01 1.77E+01 1.62E +01
0.70 3.20E+01 244E+01 2.30E+01 1.99E +01 1.61E+01 1.38£+01 1.25E+01
0.80 2.72E+01 2.02E+01 1.90E +01 1.62E +01 1.29F +01 [.08E +01 9.61E+00
1.00 2.00E+01 [.43E+01 1.33E+01 1.10F +01 8.42E+00 6.77E+00 5.83E+00
1.20 1.50E +01 1.O2E +01 9.44£ 400 7.69F 00 5.71E+00 4.51E+00 3.85E+00
1.50 1.00E ~01 6.45E+00 5.89E+00 4.70E +00 346E+00 2.79E+00 245E+00
1.70 7.78E+00 4.88E+00 4.44E -00 3.54E+00 2.65E+00 2.20E+00 2.00E +00
2.00 549E+00 3.39E+00 3.09E+00 248E+00 1.91E+00 1.66E +00 1.57E+00
2.50 3.36E+00 2.13E+00 1.96E +00 1.60E +00 1.24E+00 1.03E+00 9.23E-01
3.00 2.30E+00 1.53E+00 1L42E+00 1.ISE+00 8.16E~01 5.72E-01 . 4.22E-01
3.50 1.70E+00 1.14E+00 1.0SE+00 8.25E-01 5.29E-01 3.19E-01 2.03E-01
4.00 1.30E +00 8.16E-01 7.38E—-01 5.60E—-01 342E-01 2.03E-01 1.3IE-0L
5.00 7.57E-01 3.95E-01 3.45E-01 247E-01 1.59E—01 1.20E-01 1.O4E—01
6.00 4.38E-01 2.10E-01 1.82E-01 1.31E-0I 948E—02 8.88E—02 9.64E -2
7.00 2.65E~01 1.32E-01 1.16E - 01 8.77TE—02 6.81E—02 6.64F—02 7.27E-02
8.00 1.7T4E-01 9.55E-02 8.60E—-02 6.80£—02 5.30E-02 4.67E—02 443E-02
9.00 1.25E-01 7.58E-02 6.95E—02 S.66E-02 4.18E-02 3.09£-02 237E-02
10.00 9.60E—-02 6.29FE-02 S5.82E-02 4.76E-02 3.23E-02 1L.99E—(2 1.25E-02
12.50 S91E-02 3.86E-02 352E-02 2.68E-02 1.49E-02 711E—03 3.54E~-03
15.00 3.838E-02 2HE-02 1.83£-02 1.24E-02 6.14E—03 2.96£—03 1.61E—03
17.50 247E-02 1.09E-02 9.03£-03 SA9E—-03 252E-03 1.30E-03 8.09E - 04
20.00 1.51E-02 5.60E-03 449 -03 2.52E-03 1.LO9E—-03 5.75E-04 387E—04
22.50 9.04£-03 294E-03 230E-03 1.22E-03 4.95E-04 2.59FE - 04 1.78E—04
25.00 5.39E-03 1.59E-03 L22E-03 0. 17TE—04 2.39E-04 1.22E-04 8.19E—05
27.50 323E-03 B.80F—04 6.66E —04 327£-04 1.226-04 6.00E — 03 3.95£-05
20.00 1.96FE - 03 5.02E—04 3T77E-04 1.81E—04 6.58F —05 3A7E-05 2.05E-05
35.00 7.57E~04 1.79£ - 04 1.32E—-04 6.24E£~05 222E-05 1.05E-03 6.62F — 00
40.00 II6F-04 720F =03 SAFE-05 Y R5F =05 9 55F -6 1 79F —06 31TFE =06
15.00 LA4E-04 333E-05 2.50E£-05 L27E-05 5.38E-06 3.02E-06 23206
50.00 T16E-05 1.74E-05 1.34E-05 7.27E-06 3S58E-06 24E-06 2.02E-06
55.00 392E-05 1.LOSE =05 8.28E - 06 491E-06 2.85E-06 2E-06 2.09E-006
(000 2237E-0X TARE—06 S.RIE-06 IR1E-06 2.58E-06 2.28E - 06 2.20F ~ 06
65.00 LSTE-03 SA0E-06 1.56E—06 325E-06 245E-06 2.29E-06 2.32E-06
70.00 LIE—~03 4.50E-006 393E-06 3.02E-06 2ATE =06 234E-06 2.30E-06
75.00 8.90E - 06 4LO04E£-06 363E-06 2.98E—06 2.59E-06 242E-06 227E-06
30.00 T42E-06 3.78E~06 IA8E—-06 301E-06 2T7HE-06 248E 06 221E-06
§5.00 0.56L 06 3TE-06 3ATE~06 3J3IE-06 2.89E - 06 2.57E-06 217E-06
90.00 6.06FE - 06 373E-06 256£—06 I3E-06 3IE-06 2.69E 006 2.17E-06
95.00 ST79E =06 RIRYARY 269K~ 06 S2E-06 334E-06 2.82E~06 2.19£-06
105.00 5.68£ 06 L1706 1.09L =06 1.05F-06 388E—06 INTE-06 2.34E£-06
120.00 6.0SE =06 1.90E =06 1886 16 197E-06 4.80F - 06 3.80L —06 2.70F - 06
135.00 6.721 - 06 S81E=06 IRSE-06 6.03E - 06 S8IE—06 449F - 06 309K - 06
120.00 6.63F - 06 6.70F 06 6.97L 06 6.71E-06 SA3E-06 3.50E-06
165.00 7.21E-06 7300 - 06 7.63E-006 735K =06 5.61E—06 381E-06
1840).00 7420 - 06 7.52E 06 7.87F ()6 7.595 - 06 5.80E£—06 3.95E-06
total RT4E—02 8.06L =12 6.59F -2 4.99F ()2 4L06E 02 353902
rel 11 9.014-02 N30E —42 6.77F 02 S4E-02 4.23FE-02 373E-02
nrl i1 9.20k =02 SA7HE 02 69102 525E-02 J2E-02 3.82E£-02
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rasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
Jd 8. 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total”’ represents total
cross sections from this work. “‘rel ff'" represents total cross sections calculated from the refativistic form factor and ‘“‘nrl ff** represents total cross sections

~alenlated from the nonrelativistic form factor—Continued®

Photon energy (keV)

¢
deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Bromine (Z=35)

0.00 9.80E +01 9.78E+01 9.69E +01 9.66E+01 9.66E+01 9.66E +01 9.66E+01
0.01 9.80E +01 9.78E+01 9.68E+01 9.66F +01 9.66E +01 9.66E+01 9.65E+01
0.02 9.80E +01 9.78E +01 9.69E+01 9.66F +01 9.65E+01 9.65E+01 9.64E+01
0.04 9.79E +01 9.77E+01 9.68E +01 9.65E+01 9.64E +01 9.63E+01 9.58E +01
0.06 9.79E +01 9.77E+01 9.68E+01 9.63E+01 9.59E +01 9.57E+01 9.49E+01
0.10 9.79E+01 9.77E+01 9.67E+01 9.56E+01 9.49E +01 9.44F+01 9.23E+01
0.20 9.78E +01 9.76E +01 9.59E +01 9.27E+01 9.02E+01 8.86E+01 8.27F 01
0.30 9.77E+01 9.75E +01 9.49E+01 8.85E+01 8.41E+01 8.14E+01 7.22E +01
0.40 9.75E +01 9.72E +01 9.36E+01 8.37E+0L 7.75E+01 7.40E +01 6.26E +01
0.50 9.72E+01 9.68E +01 9.18E+01 7.86E +01 T.11E+01 6.70E+01 5.41E+01
0.60 9.71E+01 9.65E +01 8.98E+01 7.36E+01 6.50E +01 6.04E +01 4.67E+01
0.70 9.67E+01 9.60E +01 8.77E+01 6.88E+01 5.95E+01 545E+01] 4.04E+01
0.80 9.64E+01 9.54E+01 8.54E+01 6.42E+01 5.43E+01 4.91E+01 3.50E+01
1.00 9.57E+01 9.43E+01 8.08E+01 5.58E+0t 4.52E+01 4.00E+01 2.69E +01
1.20 9.46E +01 9.28E+01 7.H1E+01 4.85E+01 3.78E£+01 3.28E+01 2.10E+0U1
1.50 9.28E+01 9.03E+01 6.94E +01 3.94E+01 2.93E+01 2.49E +01 1.49E+01
1.70 9.15E-+01 8.86£ +01 6.51E+01 345E+01 2.50E+01 2.09E+01 L.1I9E +01
2.00 8.93E+01 8.58E+01 5.92E+01 2.84E+01 1.99E+01 1.63E+01 8.63E+00
2.50 8.55E+01 8.10E +01 5.03E+01 2.1LE+01 1.40E +01 LI0E+0L 522E+00
3.00 8.16E+01 7.62E+01 4.28E+01 1.60E+01 9.95E+00 7.61E+00 3.41E+00
3.50 7.77E+01 7.16E+01 3.66E+01 1.22E+01 7.16E+00 5.40E +00 2.46E 00
4.00 7.37E+01 6.71E+01 3.14E+01 9.43E+00 5.27E+00 3.97E+00 1.92E +00
5.00 6.59E+01 5.89E+01 2.37E+01 5.82E+00 3.14E+00 2.41E+00 1.26E+00
6.00 5.84E+01 5.15E+01 1.83E+01 3.84E+00 217E+00 1.66E +00 8.07E—-0L
7.00 5.18E+01 4.51E+01 1.42E+01 2.72E+00 1.65E+00 1.23E+00 5.02E-01
8.00 4.63E+01 3.96E~01 L.LILE+01 2.05E+00 1.27E+00 9.23E-01 3.20E-01
9.00 4.17£+01 3.48E+01 B /8E +UU [LO2E 400 9.69£—0U1 0.31E—01 2.16E—01
10.00 3.78E 01 3.08E£+01 6.97E+00 1.31E+00 7.24E-01 4.97E~-01 1.56E-01
12.50 2.99E+01 231E+01 4.13E+00 7.87E-01 3.50E-01 2.36E-0] 891E-02
15.00 2.34E+01 1.76E +01 2.73E+00 4.64FE—-01 1.90£—-01 1.32E—-01 6.18E—02
17.50 1.79£+01 1.36E+01 2.01E£+00 281E-01 1.21£-01 871E-02 4.38E~-02
20.00 1.37E+01 1.0SE+01 1.57E +00 1.81E-01 879E-02 6.42E-02 3.01E-02
22,50 1.OSE+01 8.21E+00 1.24E +00 1.25E-01 6.87E—02 5.02E-02 2.00E-02
25.00 8.19E +00 6.45E +00 9.66E — 01 9.32E-02 5.51E-02 3.96E-02 1.31E-02
27.50 6.55E+00 S5.12E+00 TA43E-01 7.30E-02 442E-02 3.09E-02 8.51E-03
30.00 5.36E+00 $13E+00 5.67E-01 5.93E-02 3.50E~02 2.36E—02 5.53£-03
35.00 381E+00 283£~00 3.33E-01 4.13E-02 211E-02 L32E-02 2.38FE—03
40.00 295E+00 2.07E£+00 2.06E-01 2.90E-02 1.236-02 7.13E-03 1.07E-03
45.00 2.36E-00 1.60E +00 1.37E-01 1.99E-02 7.17E-03 3.88E-03 5.07E-04
50.00 1.92E+00 1.27E +00 9.79E—-(02 1.33E-02 4.20E-03 2.15E-03 2.55E-04
55.00 1.53E+00 1.O2E+00 TH42E-02 9.00E-03 2.50E-03 1.23£-03 1.37E-04
60.00 1.24E+00 8.17E-01 S89E~-02 6.03£-03 1.53E-03 T.29E-04 793E£-05
65.00 9.79E - 01 6.55£—01 4.84E-02 4.10E-03 9.69F — 04 4.51E-04 4.93E-05
70.00 7.74E - 01 5.27E-01 4.07E-02 2.84E-03 6.38E-04 2.93E-04 331E-05
75.00 6.17E-01 +.28E£-01 348E-02 2.02E-03 4.38E-04 2.00E - 04 240£-05
80.00 S.00E—-01 3354E~01 J.03E-02 1.49E-03 JAISE-04 1.44E—04 1.86£ — 05
85.00 1.14E-01 298E~0! 2.68E—-02 1.I3E-03 237E-04 1.09E - 04 1.53£-05
90.00 3.53E-01 2.58E-01 241E-02 8.96F - 04 1.87E£~04 8.71E-05 1.33£-05
95.00 3.09F - 01 2.29£~-01 220E-02 7.33E-04 1.53£-04 7.24E~05 1.20E =05
103.00 2.57E-01 1.94E ~01 1.93E-02 5.38E—04 1LI14E-04 S5.55E-05 1.07E-05
120.00 229FE-01 1.75E-01 1.75E-02 4.01E—-04 8.82E-05 4 45E-05 1.04E—-05
135.00 2.28E =01 1.75E-01 1.68£—02 339E-04 7.70E - 05 4.01E-05 [.O7TE—05
150.00 236FE-01 1.80E =01 1.65E-02 3.08E-04 7.19£-05 3.83£-05 1.I3£—-03
163.00 244E =01 1.86F ~ 01 1.65E-02 2.93£-04 6.96F — 05 3.76E - 05 1.18£-03
180.00 2A7E =01 1.88L - 01 1L64E~02 2R89E 04 6.89E — 05 3THE~03 FA9E-05
Lotal - 1 93F 01 3.80£+00 8.51E-01 SHIE—=01 3.96£ =01 2.00E-0t1
rei {f 1.87E 01 3.83£ =00 8.70F - 01 5.23£-01 $.07E -0l 2.06£-01
nrl {1 1.89F ~01 3.90£-00 8.883£ - 01 S.33E-01 417E-01 2.10E-01
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TaBLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 773.9, 964.i
1004.8, 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tot.
cross sections from this work. “"rel ff™ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectior
calculated from the norrelativistic form factor—Continued®

Photon energy (keV)

(i
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Bromine (Z=135)
0.00 9.66FE +01 9.65E+01 9.65E +01 9.65E+01 9.65E+01 9.65E+01 9.65E +01
0.0t 9.65E+01 9.64E£ +01 9.64E +01 9.64E +01 9.64E +01 9.63E +01 9.63E+01
0.02 9.63E£+01 9.62E+01 9.62E+01 9.61E+01 9.58E+01 9.55E+01 9.52E+01
0.04 9.55E+01 9.51E+01 9.50E +01 9.46F +01 9.39E+01 9.32E+01 9.26E+01
0.06 943E+01 9.31E+01 9.29E+01 9.21E+0t 9.09E +01 8.99E +01 8.92FE+01
0.10 9.08E£+01 8.82E +01 8.76E +01 8.59E+01 8.34E+01 8.13E+01 T.99E +01
0.20 7.89E +01 7.30E+01 7A7E+01 6.84E +01 6.38E +01 6.03E+01 5.81E+01
10.30 6.70E£+01 5.92E+01 5.76E+01 5.36E+01 4.81E+01 441E+01 4.15E+01
0.40 5.64E+01 4.78E+01 4.61E+01 4.19E+01 3.64E+01 3.26E+01 3.03E+01
0.50 4 74E+01 3.87E+01 3.70E+01 3.30E+01 2.80E+01 2.48E+01 2.29E+01
0.60 4.00E +01 3.16E+01 3.00E +01 2.64E+01 2.20E+01 1.93E+01 [.78E+01
0.70 3.39E+01 2.61E+01 247E+01 2.14E+01 1.76E +01 1.52E+01 1.38E+01
0.80 2.90E+01 2.18E+01 2.06E +0t 1.76E+01 142E+01 1.I9E+01 1.06E +01
1.00 2.16E+01 1.56E +0t 1.46E+01 1.22E+01 9.33E+00 7.44F +00 6.33E+00
1.20 1.64E+01 1.13E+01 1.05E+01 8.53E+00 6.27E+00 4.86F +00 4.05E+00
1.50 LIE+0] 7.11E+00 6.48E +00 5.13E+00 3.71E+00 2.93E+00 253E4+00
1.70 8.59E +00 5.31E+00 4.82E+00 3.79E+00 2.80E+00 2.31E+00 2.10E+00
2.00 6.00E +00 361E+00 3.28E+00 2.60E +00 2.01E+00 1.78E+00 1.73E+00
2.50 3.60E +00 2.23E+00 2.04E+00 1.67E+00 1.32E+00 1.16E+00 1.09E +00
3.00 2A3E+00 1.62E +00 1.50E+00 [.23E+00 8.96E—01 6.46E—01 4.88E~01
3.50 1.80E +00 1.23E+00 1.14E+00 9.15E-01 5.93F-01 3.55F-01 221E-01
+4.00 1.39E+00 9.06E—01 8.26E-01 6.35£-01 3.86E—01 2.20E-01 1.34E -0t
5.00 8.34E-01 445E£-01 3.90E-01 2.79E-0t 1.75E-01 1.25E-01 1.02E-01
6.00 4.89E-01 232E-01 2.01E-01 1.43E-01 [.O1E—-01 9.27E—-02 9.96F —~ 02
7.00 295E-01 1.42E-01 1.24E-01 921E-02 TI12E-02 TA5E-02 8.17E~02
3.00 1.91E-01 1.00E - 01 8.98E-02 7.01E-02 5.54E-02 SITE-02 S27E-02
9.00 1.35E - 01 7.92E-02 7.23E-02 5.85E—-02 443E-02 348FE-02 2.86E—02
10.00 1.02E-01 6.60E—02 6.11E-02 5.01E-02 3.49E-02 2.25E-02 1.48E-02
12.50 6.25FE-02 4. 18E—02 3.84E—-02 2.98E~02 1.69E-02 8.03E-03 3.93E-03
15.00 417E-02 235E-02 2.06E-02 143E-02 7.16E-03 3.39E-03 1.79E-03
17.50 271E-02 {.24E-02 1.04E - 02 6.42E—03 2.98E-03 1.52E-03 9.26E - 04
20.00 LOIE—02 6.49F—03 5.23£-03 2.98£-03 1.30E-03 6.85E—04 4.57E—04
22.50 {.03E-02 IA45E-03 271E~-03 1.45E—-03 S595E—-04 313E-04 214E-04
25.00 6.22E-03 1.88E - 03 144E£-03 7.39E-04 2.88E—04 1.47E-04 9.97E-05
27.30 3T77E-03 1.0SE~03 796E—04 3.94E - 04 1.47E —04 7.29E-0S 4.81E-05
30.00 231E-03 6.01E—04 452E-04 2.18E—04 7.95E—-05 384E—-05 2ARE 05
35.00 9.03E-04 LISE-04 1.59E—-04 749E-05 2.64E-05 1.24E—0S 7.79E-06
40.00 3T79E~04 8.64E — 05 6.40E—-05 J04E-05 I.11IE-05 547E-06 357E-06
43.00 1.73E~04 3.96£ 03 297E~-05 A8E-05 6.10E—06 344F£-06 2.51E-06
S0.00 8.39E£-03 2.05E£-03 1.S7TE~ 03 8.34E-06 397E-06 2.60E — 06 213E-06
55.00 467E-05 1L.21E-05 9.52E~06 5.52E~-06 3.10E—-06 2.38E-06 2.20E-06
60.00 2.80E-05 8 I4E-06 6.60E — 06 420E-06 2.77E-06 242E—-06 2.44E-06
63.00 1.84E 05 6.07E - 06 S.09E - 06 3.54E-06 261E-06 2.44E - 06 2.50E-06
70.00 1.32F~05 5.00F - 006 $.33E-06 3.23F-06 2.62E-06 2.50E 06 251E-06
75.00 1L.OYE-03 JASE-06 396F£ - 06 319K -06 2.73E-06 2.60E —06 2.50F - 06
80.00 8A9E — 06 J15E-06 378E-06 321E-06 2.87E-06 2.67E-06 2A4E - 06
8300 70E 06 J1.04E-06 376E-06 333E-06 3.06E 06 2.76E - 06 2.40E-06
90.00 6.86F — 06 J.06E-06 334E - 06 3.53E-06 3.29E-06 2.90E - 06 2.40E-06
93.00 6.33L 06 4 I5E-06 3.98E-06 3.75E-06 3.54E-06 3.04E-06 2.42E-06
105.00 6331 =06 431E-06 140E - 06 1.30E-06 4.12E-06 341E-06 2.57E-06
120.00 6.70E - 06 5.28E =06 S.24E =06 5.28E-06 5.09E—-06 4.08E-06 2.93E-06
13300 TAYE 06 6.24F =06 6.26£ —06 6.42E-06 6.17E—06 4.79E ~ 06 332E-06
1530.00 SORE ~ 06 7A0E 06 716K —006 TAE-06 TI2E-06 340FE—-06 IT4E-06
16500 NAOK - 06 7.92E-06 7.80F 06 S ATE—06 7.80F 06 5.96£—-06 4.06E£ - 00
18000 NONE - 06 794606 R.OIE—-U6 837TE—-06 8.06E-06 6.16E—06 4.20E-06
total P A 01 9 43E-02 8T7V1E-02 TAIE-02 5.40E-02 439E-02 3R9E -2
el It LAYE — 01 9.7 =02 8.97E~02 7R2E-02 556£-02 4.57E-02 JO04E-02
nel 11 | 32401 J.96F£ - 02 GARE-02 749E—02 5.69£-02 $L68E—02 4A03E~-02

J. Phys. Chem. Ref. Data. Vol. 27. No. 6. 1998



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1061

Taie [ Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
jo4.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total”” represents total
cross sections from this work, ‘‘rel ff” represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
aiculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Krypton (Z=36)

0.00 1.04E +02 L.O4E+02 1.03E+02 1.02E+02 1.02E+02 1.O2E+02 1.O2E+02
0.01 1.O4E+02 1.04E+02 LO2E+02 1LO2E+02 1.O2E+02 1L.O2E+02 1.O2E+02
0.02 1.04E+02 1.03E+02 1.02E+02 1.02E+02 1.02E+02 1.02E+02 1.02E+02
0.04 1.04E +02 1.O3E+02 L.O2E+02 1.O2E+02 1.02E+02 1LO2E+02 1L.OIE+02
0.06 LO4E+02 1.O3E+02 1.02E+02 1.02E+02 1.OIE+02 1.01E+02 1.00E+02
0.10 1.04E+02 1.03E+02 1.O2E+02 L.OIE+02 1.00E+02 9.98E+01 9.76E+01
0.20 LO4E +02 1.O3E+02 1.01E+02 9.80£ +01 9.53E+01 9.36E+01 8.73E+01
0.30 1.03E+02 L.O3E+02 1.00E+02 9.35E+01 8.88E+01 8.59E+01 7.62E+01
0.40 1.03E+02 1.03E+02 9.89E+01 8.83E+01 8.18E+01 781E+01 6.60E +01
0.50 1.O3E+02 1.02E+02 9.70E+01 8.29E+01 7.50E+01 7.06E+01 5.70E+01
0.60 1.03E+02 1.O2E+02 9.49E 1 01 7.97L 101 G.86E+01 6.36E+01 4.92E+01
0.70 1L.O2E+02 1.02E+02 9.26E+01 7.26E+01 6.27E+01 5.74E+01 4.26E+01
0.80 1.02E +02 1.01E+02 9.01E+01 6.77E +01 5.72E+01 5.18E+01 3.71E+01
1.00 1.O1E+02 9.97E+01 8.53E+01 5.89E+01 4.77E+01 4.23E+01 2.86E+01
1.20 1.00E +02 9.81E+01 8.03Z ! 01 5.12E+01 3.99£+01 3.48E+01 2.26E+01
1.50 9.81E+01 9.55E+01 7.32E+01 4.16E+01 3.HHE+01 2.66E+01 1.63E+01
1.70 9.67E+01 9.36E+01 6.86E+01 3.65E+01 2.67E+01 2.25E+01 1.31E+01
2.00 9.44E+01 9.06E +01 6.24E+01 3.03E+01 2.15E+01 L77E+01 9.48E+00
2.50 9.03E+01 8.55E+01 5.30E+01 2.27E+01 1.53E+01 1.21E+01 5.66E +00
3.00 8.63E+01 8.05E+01 4.52E+01 1.73E+01 1.09E+01 8.35E+00 3.64E+00
3.50 8.21E+01 7.56E+01 3.87E+01 1.34E+01 7.85E+00 5.88E+00 2.60E+00
4.00 7.78E+01 7.08E+01 3.34E+01 1.03E+01 5.72E+00 4.28E+00 2.03E+00
5.00 6.94E+01 6.21E+01 2.54E+01 6.35E+00 3.35E+00 2.55E+00 1.36E+00
6.00 6.13E+01 5.44E+01 1.98E+01 4.14E+00 2.29E+00 1.76E +00 8.89E-01
7.00 5.43E+01 4.76E+01 1.55E+01 2.90E+00 L.75E+00 1.32E+00 5.58£-01
8.00 4.84E+01 4.18E+01 1.22E+01 2.17E+00 1.37E+00 1.00E£ +00 3.55E-01
9.00 4.37E+01 3.69E+01 9.65E+00 1.72E+00 1.06E'+00 7.50E-01 2.37E-01
10.00 3.98E+01 3.27E+01 7.64E+00 1.40E+00 8.00E-01 5.51E—-01 1.68E - 01
12.50 3.20E+01 2.48E+01 4.45E+00 8.60E—01 3.89E-01 2.61E-01 9.42E-02
15.00 2.55E+01 1.91E+01 2.90E+00 5.14E-01 2.08£—-01 1.43E-01 6.54E—02
17.50 1.99E +01 1.49E+01 2.12E+00 3.11E-01] 1.30E—-01 9.27E-02 4.70E-02
20.00 1.52E+01 1.16E+01 1.67E+00 1.98E—01 9.30E-02 6.78£—-02 3.28E-02
22.50 L16E +01 9.03E+00 1.33E+00 1.36E—01 7.26E—-02 5.31E-02 222E-02
25.00 8.98E +00 7.06E+00 1:05E+00 9.98FE —02 5.85E-02 4.23E-02 1.47E-02
2/.50 TU9E+00 5.58E+00 8.20E-01 7.76E-02 4.73E-02 3.34E-02 9.67E-03
30.00 S.75E+00 447E+00 6.29E-01 6.28£-02 3.78E-02 2.58E-02 6.35E-03
35.00 4.04E+00 3.02E+00 372E-01 4.39E-02 2.32E-02 1.47E-02 2.78E-03
40.00 3.09E+00 2.20£+00 2.28E-01 3.12E-02 1.38E-02 8.12E—-03 1.26E-03
45.00 248E+00 1.70E +00 1.50E—-01 2.18E-02 8.15E-03 4.48E-03 6.02E—04
50.00 2.04E+00 1.35E£+00 1.06E~-01 1.49E-02 4.83E-03 251E-03 3.04E-04
55.00 1.67E+00 1.10E-00 7.92E-02 1.01E-02 291E-03 1.45E-03 L.64E—04
60.00 1.35E+00 8.87E-01 6.26E-02 6.85£-03 L79E—-03 8.62E—04 9.45E-05
65.00 1.08£ +00 7.17E-01 S.3E-02 4.70E-03 1L14E-03 5.36E—04 5.86E 05
70.00 8.64E~01 5.82E-01 432E-02 3.28E-03 7.55E—04 3.49E—04 3.92E-05
75.00 6.93E-01 +75E-01 3TIE-02 235E-03 5.20E-04 2.39E-04 2.83£-05
80.00 5.64E-01 394E-01 324E-02 1.74E-03 37SE-04 L72E-04 2.18E£-05
85.00 4.68E—-01 3.33E-01 2.88E-02 1.33£-03 2.83E-04 1.31E-04 1.78E—05
90.00 399E-01 2.88£—-01 2.60E-02 1.06E-03 2.23E-04 1.04E—-04 1.54E-05
95.00 IA8E—0I 255E-01 239E-02 8.68E—04 1.83E—-04 8.64E—05 1.38E-05
105.00 288E-01 2.16E-01 L12E-02 6.40E—04 1.37E6-04 6.61E—-05 1.23E-05
120.00 2S54E-01 1.94E-01 194E-02 4. 79E-04 1.0SE-04 5.27E-05 LISE—-05
135.00 251E-01 L92E-01 1.88£—-02 +06E—04 9.17E-05 4.73E-05 L2IE-05
150.00 258E-01 197 =01 1.86F —02 3.69E—-04 8.53E—-05 449E£-05 1.26E-05
165.00 265E-01 2.03£-01 1.86E~-02 ISIE-04 8.24E-05 4.40E - 05 1.31E=05
180.00 2.68E - 01 2.05E-01 1.86£-02 346E-04 8.15E-05 4.37E-05 1.33£-05
wtal 2.70E-01 208E =01 +10E-00 9.18£-01 SSIE-01 427E-01 2.16E-01
rel ff 269E =01 201E-01] 41300 9.37E-01 5.64£-01 4.39£-01 22E-0

nrl ff 2T73E-01 203E-01 S20E-00 9.59E-01 5.77E-01 449FE-01 2.27F
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon cnergies (50.0, 59.54, 145.4. 316.5, 411.8. 468.1. 661.6, 778.9. 964.0,
1004.8. 1112.1. 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total'” represents total
cross sections from this work, “'rel ff** represents total cross sections calculated from the relativistic form factor and **nrl ff* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

%4
(deg) 778.9 964.0 1004.8 11121 1274.5 1408.0 1500.0
Krypton (Z=36)

0.00 [.02E+02 LLO2E+02 1.02E+02 1LO2E+02 1.O2E+02 1.02E+02 1.O2E+02
0.0l 1.02E+02 LO2E+Q2 1.O2E+02 LO2E+02 1.02E+02 1.O2E+02 1LO2E+02
0.02 1.O2E+02 1LO2E+02 LO2E+02 L.O2E+02 [.OIE+02 1.O1E+02 LOIE+02
0.04 1.O1E+02 LOLE+0Q2 1.00E +02 LOOE+02 9.93E+01 9.85E+01 9.79E+01
0.06 9.97E+01 9.85E+01 9.82E+01 9.73E+01 9.60E +01 9.49E +01 942E+01
0.10 9.60E +01 9.31E+01 9.25E+01 9.07E +01 8.80E +01 8.58E +01 844E+01
0.20 8.33£+01 7.70E+0 7.56E+01 7.22E+01 6.73E+01 6.36E +01 6.13E+01
0.30 1O6E +1)1 6.24E+01 6.07E+01 S5.65E +01 5.07E+01 4.65E+01 4.38E+01
0.40 5.94E 01 5.04E+01 4.86£ +01 442E+01 3.85E+01 3.46E+01 3.22E+01
0.50 5.00E +01 4.08E+01 391E+01 3.50E+01 2.99E£+01 2.65E+01 247E-01
0.60 4.22E+01 3.35E+01 3.19E+01 2.82E+01 2.37E+01 2.09E+01 1.93£+01
0.70 3.59E+01 2.78E+01 2.64E-01 2.30E-+01 1.91E+01 1.65E+01 L.SIE+01
0.80 3.08E+01 2.35E+01 2.21E+01 1.91E£+01 1.55E+01 1.31E+01 LI7E+01
1.00 2.32E+01 1.70E+01 1.59E+01 1.34E +01 1.03E+01 8. 14E+00 6.86E +00
1.20 [.78E+01 1.25E+01 LLISE+01 9.40E +00 6.87E +00 S5.23E4-00 4IRF +00
1.50 1.21E+0t 7.80E+00 7A0E+00 5.59E +00 3.99E +00 3.09E+00 2.63E+00
1.70 943E+00 5.78E+00 5.22E+00 4.08E+00 297E+00 243E+00 221E+00
2.00 6.54E+00 3.86E+00 349E +00 2.74E+00 21HE+00 1.90E +00 1.89E +00
2.50 3.85E+00 2.35E+00 2 HE+00 1.74E+00 1. 40E+00 1.28E 00 1.2SE~-00
3.00 2.58E+00 1.72E+00 [.59E +00 1.32£+00 9.77E =01 7.24E-01 S.61E-01
3.50 1.91E-00 1.33E+00 1.24E+00 1.00E +00 6.60E—-01 3.94E-01 243E-01
4.00 1.48E 00 9.97E-01 9. 14E-01 7.12E-01 4.32E-01 2.39E-01 140E—-01
5.00 9.13E-01 4.99E -0l 4.38E—01 3 14E£-~-01 1.93£—-01 1.31IE-01 1.O1E~01
6.00 5.42E-01 2.57E-01 221E-01 1.56E - 01 1.08£—01 9.69E—~02 1.02E-01
7.00 3.26E-01 1.33E—-01 1.33£-01 9.73E-02 7.48E—-02 T.64E-02 SO01E-02
8.00 2.09E-01 1.O6E - 01 942E-02 7.28E-02 S5.81E-02 5.68E-02 6.13E-02
9.00 145E-01 8.29E-02 TS54E-02 6.07E~02 4.68E—02 3.88E-02 3.39E-02
10.00 1.O9FE - 01 6.92£-02 6.40E-02 5.26E—-02 375E-02 252E-02 L73E-02
12.50 6.61E~02 451E-02 +16E-02 328E-02 1.89E£-02 9.04E-03 4.40E =03
15.00 4.46E-02 2.60E-02 23E-02 1O2E~02 8.25£-03 387E-03 1.99£ - 03
17.50 2.96E-02 140E-02 1.I8E—02 744E-03 3.50E~03 1.76E—03 LOSE~03
20,00 1.88E—-02 TASE-03 6.05E~-03 349E-03 1.54E-03 8.09E - 04 5.33£-04
22.50 1.16E-02 401E-03 316E-03 P71E-03 TIIE—-04 3T4E—-04 254E-04
25.00 TAE =02 220£-03 L.70E—03 8.79E - 04 346E —04 177604 1.20£ - 04
2730 J37E-02 [L20E-02 O E - 04 +.70E 04 1.77L — 04 3.79E—03 581E—-05
30.00 270E-02 TIASE-04 S38E—04 261E-04 9.54E~03 $61E—-05 2.99£ - 05
35.00 1LO7E—02 257E~04 L9IE =04 8.96F —03 3 I4E-05 1L46E - 05 9.16£ - 006
40.00 52E-04 1LOIE—-04 7.63F-03 S59E 05 1.30E ~05 6.26£ =06 4.03E-06
15.00 207E—-04 4.70E£ - 03 2510 03 1.73£ -05 0.93E£ - 00 3.80£—006 272806
50.00 LO2E-04 241E-05 1.83E-03 9.57E£~06 +4E-06 281E-06 2.26E-06
55.00 S.85E-05 140E =03 LO9E - 03 6.22F ~06 3.38E—-06 254E--06 2.33E-06
60.00 330E-05 9.28E - 06 TATE - 06 +.67E - 06 298E—-06 258K -06 2.60FE—06
63.00 2058 05 0.84£ =00 5.08F 00 3.87E-00 279E 06 260 —00 2.70E-06
70.00 .53 —05 558K 06 JI8E - 06 3N2E-06 2.78E-06 2H7E—06 274E-06
75.00 FISE =03 +92E-06 435K 06 34306 2.90E - 06 279E =06 2.75E-06
86.00 9.72FE - 06 456K 06 H12E-06 34E-06 3.04E-06 28TE-06 2.69E - 06
85.00 850~ 06 443E-06 HLO8E - 06 356E£-06 324FE-06 297E—-U6 265E-06
90.00 7I8E-06 4438 -06 L I16E-06 376E -06 3A9E-06 I2E-006 2.635FK-06
93.00 7.37E 00 4.32E-06 4.30E 06 4.00£ =06 3.75E-06 327E~06 2.66£—06
103,00 TAE 06 .89 - 06 < I5E=06 4.539£ =00 < 37E-06 306K —06 281E-06
120.06 T 00 570K - 06 S.63E-06 S.63F 06 SATE~06 437 =006 309406
133.00 SA4E =06 672K -06 6.71E-06 6.83E—06 6.55F—06 S2E-06 358K -06
13004 SN6E - 06 763 -0 7.661 - 06 7. T.56E—06 SN2E-06 LO0E =06
16300 Y 20F =06 8285~ 00 S34E -6 S.O3E =06 8.28E-06 6.34£ 06 43306
180.00 Y.59F - 00 SS3E =06 S39E =06 SO0E =06 S.55E~06 035 =06 LATE 06
ot [IRRYAE N 1025 =01 930E -2 TI0E =02 S82E-02 L74E 02 L20E=02
RUST 1L.61E -0} 1LOSE =01 9.67FE -2 TNYE =02 6.00E =02 L9302 4.36£-02
arl 17 J.OS[~ 0} 1.O8 -0 G92F -0l SOOE =02 6GSE =02 S.06F£ =02 447E-02
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[t 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0. 59.54. 145.4. 316.5, 411.8, 468.1, 661.6. 778.9, 964.0,

and XTI 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’
_ross sections from this work. “'rel ff™ represents total cross sections calculated from the relativistic form factor and **nrl ff represents total cross sections

aleulated from the nonrelativistic form factor—Continued®

represents total

Photon energy (keV)

[
ideg! 50.0 59.5 145.4 3i6.5 411.8 468.1 661.6
Rubidium (Z=37)

0.00 1.I0E+02 1.09E +02 1.08E +02 1.08E +02 1.08E+02 1.08E +02 1.08E+02
0.01 LI10E£-02 1.09E +02 1.OSE +02 1.08E+02 1.08E£ +02 1.08E+02 1.08E+02
002 LLI0E+02 1.09E +02 1.08E+02 1.08E +02 1.08E +02 1.08E+02 1.08E+02
0.04 1.O9E +02 1.09E +02 1.OSE +02 1.08E+02 1.08E+02 1.08E +02 1.O7E+02
1.06 1.O9E +02 1.O9E +02 1.O8E +02 1.08E +02 1.O7TE+02 1.O7TE+02 [.LOGE +02
0.10 1.09E +02 1.09E +02 1.08E+02 1.07E+02 1.06E +02 1.OSE+02 1.03E+02
0.20 LO9E+02 1.09E +02 1.O7E+02 1.LO3E+02 LOLE+02 9.87E 401 9.20E +01
0.30 1.09E +02 1.09L 102 1.06E +02 9.836E+01 9.36E +01 9.06E =01 8.03E+01
0.40 LLO9E +02 1.09E +02 1.O4E+02 9.31E+01 8.62E +01 8.23£+01 6.95E +01
0.50 1.09E +02 1.OBE+02 1L.O2E+02 8.74E+01 791E+01 7.44E +01 6.00E +01
0.60 1.O9E +02 LOSE+02 1.LOOE +02 8.19E+01 7.22E+01 6.71E+01 S5.19E+01
0.70 1.08L£ 1 02 1.07E+02 9.77E+01 7.65E +01 6.00£ +01 6.05E+01 1.50E+01
0.80 1.08E+02 1.07E +02 9.51E+01 7.14E+01 6.03E +01 5.46E+01 3.92E+01
1.00 1.07E£+02 1.OSE+02 8.99E +01 6.20E+01 5.03E+01 446E+01 3.05E+01
1.20 1.06E +02 1.O4E +02 847E+01 5.39E+01 4.22E+01 3.69E+01 243E+01
1.50 1.O4E +02 LOLE+02 T.72E+0] 340L+01 3.30E+01 2.84E+01 1.76E +01
1.70 1.O2E+02 9.88E +01 7.23E+01 3.86E+01 2.85E4+01 241E+01 1LA3E+01
2.00 9.96E +01 9.56E +01 6.58E 01 322£-+01 231E+01 [.92E+01 1LO4E +01
2.50 9.53E+0] 9.02E+01 5.59E+01 2A3E+01 1.66E +01 1.32E+01 6.14E+00
3.00 9.10E +01 8.49E +01 1.77E+01 I.87E+01 1.19E+01 9.11E+00 3.90E +00
230 8.67E+01 7.97E-01 J.09£ +01 1 45E+01 8.57TE+00 6.39E+00 275E+00
4.00 8.21E+01 746E-01 354E+01 1L13E+01 6.20E+00 4.62E+00 204E4+00
5.00 7.31E+01 6.55E+01 27T1E+01 6.91E£+00 357E+00 2.72E+00 1.46E 00
6.00 6.44E+01 S.73E+01 2.13E+01 446E+00 243E+00 1.86E +00 9.72E-01
7.00 5.69L 01 5.03E+01 LL69E+01 3.09E+00 1.86E-+00 [.41E£+00 6.17E—01
8.00 5.07E+01 442E+01 1.34E+01 2.31E+00 1.47E+00 1.08E +00 3.92E-01
9.00 4.58E+01 JOLE+0! 1.06E +01 1.82E+00 [.LISE+00 8.19E—01 2.60E-01
10.00 +.19E+01 3ATE+01 8.34E+00 1.49E 00 8.78FE—01 6.07E—-01 1.83E£ 01
12,50 342E+01 265E+01 4.80£+00 9.34E-01 4.30E-01 2.88E -0t 9.99E-02
15.00 277E+01 2.06E +0)1 3.09E-00 5.66E~01 2.27E-01 1.56E—-01 6.92E-02
17.50 2 18E+01 1.62E +01 225E+00 3A43E-01 1.39E~01 9.89E-02 SO2E-02
20.00 1.67E+01 1.26E +01 1.77E+00 2H7E~01 9.87E-02 TA8E -2 335E-02
22,50 1.27E +01t 9.87E+00 1L43E+00 LATE-01 7.68E-02 5.62E-02 2ME-02
25.00 9.81£+00 T.71E+00 [LI4E+00 LOTE-01 6.20E—-02 151E-02 1.64E—02
27.50 7.68E 00 6.06F —00 8.98E — 01 827E-02 S.04E-02 350F£—02 1LOOE — 02
30.00 6.17E+00 +.83E~00 6.94F - 01 6.67E-02 $06E-02 2.80E-02 7.23E-03
35.00 4.28E+00 323E-00 L 12E-01 4.67F-02 2AE-02 1L63E—)2 321E-03
40.00 323E-00 2.33£+00 252K =01 I3E-02 1.546£ =02 917E-03 1 48E—-03
43.00 2.62E 00 1.80E —00 1L63E~ 01 23TE-02 920F£-03 S13E£-03 7TU0E—04
50.00 2ATE -0 1. 44£ =00 L14E -0t 1LO4E—(2 SSIE-03 2906 -03 3.60E—-04
S5.00 1.79E 00 VI7E~00 SA8E-02 LIRE-02 23ISE-03 1.69E—03 1.94E - 04
60.00 147£-00 9.57F =01 6.60E ()2 7.72E-03 2.08E-03 1L.OIE=03 1L12E—-04
65.00 1I9E ~00 T8IE-01 SASE-02 SALF-03 1.22E - 02 6.32£ —04 6.947 05
70.00 9.36 01 6.37E =01 4.59£-02 2T76E-03 8.87E-04 4 13E-04 +.62E£-05
75.00 772E—-01 S24E-0] 295602 2.72E-03 6. 14E-04 2.83E—-04 332E-03
80.00 6.3 =01 4.36F-01 2d6L-02 2.02E-03 J44E =04 205E-04 2.54E-05
83.00 S25E =01 3T70E-01 3IO9E-02 1.36E =03 3.36E 04 1.55E—-04 2.08E-03
90.00 447K =01 320E-01 280 =02 [L24E—-03 265F-04 J.24E—~04 1.78E -5
93.00 A91E =01 284E -0 259E-02 1.O2E-03 2I8E—04 [LO3E—-04 1.60E - 05
103.00 322001 239FE -0} 232802 7.56L—04 1L63E-04 7.85E-05 L4E-05
120.00 2325 =01 2 4E-01 204E-02 5.69F—-04 [25FE—04 6.24E-05 13405
$35.00 276E 01 21IE-0] 2096 -2 18304 1LO9E — 04 3.37E-05 1.36E£ =03
130.00 28201 206K -0] 2088 02 439704 1LOLE—04 S27E-035 1 42E£-05
163.00 2R9E =10 22E-01 209502 LASE-04 9.73E~03 S5.15E£-03 1 46E -05
150,00 292K 223 -0 200402 H12E 04 9.62£ - 03 S.HTE-05 1 48F£ =03
ol 2904 224E 01 L4 =00 O.87E =01 SYE-0] 4.59F =01 2.32E-01
rel It 2X9E - 01 205E-01 44300 LOTE =00 6065 =01 72K =01 238K -0
nrt AT 20301 2NE =01 4520 00 O -0 021 =01 4846 ~-01 2ASE-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’”’ represents total
cross sections from this work, *‘rel ff”* represents total cross sections calculated from the relativistic form factor and “‘nrl £’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

]
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Rubidium (Z=137)

0.00 1.O8E+02 1.08E+02 1.08E+02 1.08E+02 1.08E+02 1.08E +02 1.08E+Q2
0.01 1.08E +02 1.08E+02 1.08E+02 [.O8E +02 [.OS8E+02 1.08E +02 1.08E+02
0.02 1.08E+02 1.07E+02 1.07E+02 1.07E+02 1.O7TE+02 1.O7E+02 1.06E +02
0.04 L.OTE+0Q2 1.06E +02 1.06E 02 1.06E+02 1.05E+02 1.O4E+02 1.O3E+02
0.06 1.05E+02 L4E+02 L.O4E +02 1.03E+02 1.01E+02 1.00E +02 9.93E+01
0.10 1.01E+02 9.82E+01 9.75E+01 9.57TE+01 9.28E+01 9.05E+01 8.89E +01
0.20 8.78E+01 8.11E+01 7.97E +01 7.61E+01 7.09E+01 6.70E+01 6.45E£+01
0.30 7.44E +01 6.58E+01 6.40E +01 5.95F +01 S 34F+01 4.90E +01 4.62E+01
0.40 6.26E +01 5.31E+01 5.12E+01 4.66F +01 4.07E+01 3.66E+01 342E+01
0.50 5.27E+01 4.31E+01 4.13E+01 3.70E+01 3.17E+01 2.83E+01 2.64E+01
0.60 4.46F +01 3.55E+01 3.38E401 3.00E+01 2.53E+01 2.24E+01 2.09E+01
0.70 3.80E+01 2.96E+01 2 RIE+01 2.47E+01 . 2.05E +01 1.79E1 01 1.65E+01
0.80 3.27E+01 2.51E+01 2.38E+01 2.06E +01 1.68E+01 1.43E 401 1.28E+01
1.00 249E +01 1.84E+01 1.73E+01 [.46F +01 1.I2E+01 8.87E+00 743E+00
1.20 1L.93E+01 1.36E +01 1.26E +01 1.03E+01 7.49E +00 5.63E+00 4.55E+00
1.50 1.32F+01 8 52E+00 7.75E +00 6.08E +00 4.29E 100 3.27E+00 2.75E+00
1.70 1.03E+01 6.27E+00 S.66E +00 4.39E+00 3.16E+00 2.57E+00 2.32E+00
2.00 712E+00 4.14E+00 3.73E+00 291E+00 2.23E+00 2,02E+00 2.04E+00
2.50 4.13E+00 248E+00 2.26E+00 [.83E+00 1.49E +00 140E+00 1.42E+00
3.00 2.74E+00 1.82E+00 1.68E£+00 L.40E+00 1.06FE +00 8.06E—-01 6.39E-01
3.50 2.02E+00 1.43E+00 1.33E+00 1.09E£ +00 7.27E-01 4.36E-01 2.68E 01
4.00 1.58E+00 1.09E +00 1.00E +00 7.89E -01 4.80F-01 2.61E-01 1.48E-01
5.00 9.94E-01 5.55E-01 4.89E—-01 351E-01 2.12E-01 1.38E—01 1.02E-01
6.00 5.98E—01 2.84E-01 2.44E—01 1.71E-01 1.16E—-01 1.O1E~01 L.OSE-01]
7.00 3.59E-01 [.L66E~-01 1.43E-01 L.O3E-01 7.89E—-02 8.13E-02 9.76E—02
8.00 2.28E-01 1.13£-01 9.94E-02 7.59E-02 6.09£—-02 6.17E-02 6.98E—02
9.00 1.57E-01 8.72E-02 7.88E—-02 6.31E-02 4.94E-02 4.28E~-02 395E-02
10.00 L17E-01 727E-02 6.71E-02 S5.51E-02 401E-02 281E-02 2.02E—-02
12.50 7.00E-02 4.83E-02 4.48E 02 3.57E-02 2.10E-02 1.OIE—-02 4.95E-03
15.00 4.76E—-02 2.86E£—-02 255E-02 1.83E-02 943E-03 439E-03 221E£-03
17.50 321E-02 1.57E-02 1.34E-02 8.55E—-03 4.07E-03 2.03E-03 1.L19E—-03
20.00 2.08E-02 849E-03 6.94E-03 4.06E 03 1.81E—-03 9.48E 04 6.16E—04
22.50 [31E-02 4.62FE—03 3.67E-03 201E-03 8.44FE—04 4.43E—04 3.00E 04
25.00 8.10E—-03 2.57TE-03 [.99E—~03 1.04£ 03 4.13E-04 2.12E-04 1.43E—-04
27.50 - 5.02E-03 1.45E-03 I.L11E-03 5.58E—-04 2.12E-04 1.OSE-04 6.96E —05
30.00 3.13E—03 8.44E — (4 60.37E—~04 3.11E-04 1.L14E—-04 5.51E—-05 3.57E-05
35.00 1.26E—03 3.05E—-04 226E-04 1.06E—04 3.72E-05 1.72E-05 1.08E —05
40.00 5.36E—-04 1.23E-04 9.05E£-05 4.24E-05 1.SIE—-05 7.17E~06 4.56E—-06
45.00 246E-04 5.56E-05 4. 13E£-05 2.01E-05 7.88E—06 4.22E-06 297E-06
50.00 1L22E—04 2.82E-05 2.13E-05 1.10E-05 491E-06 3.04E-06 241E-06
55.00 6.55E-05 1.62E-05 1.26E-05 T.01E-06 3.70E - 06 2.72E-06 246E—-06
60.00 3.87E-05 1.06E—05 8.46E—06 S.I8E—-06 3.22E-06 275E~-06 2.77E-06
65.00 2.50E—-05 7.72E-06 6.36E - 06 4.24E—-06 299E-06 2T77E-06 2.90E-06
70.00 1.77E-05 6.23E-06 5.30E-06 3.82E-06 297E-06 2.86E—06 297E-06
75.00 1.36E—05 546E—-06 4.78E - 06 3.70E—-06 3.08E~06 2.99E - 06 3.01E~-06
80.00 L1LE=05 5.02E-06 4.51E-06 3.69E—06 322E-06 3.08E—06 296E-06
85.00 9.69E - 06 1.86E—-06 4.45E-06 382E—06 3.44E-06 3.20E-06 291E-06
90.00 8.83E—06 4.85E-06 4.52E-06 4.03E-06 3.70E-06 3.36E—-06 291F-06
95.00 8.33FE - 06 1.93E-06 4.66E£-06 427E-06 3.98E—06 352E-06 2.93E-06
105.00 7.98E - 06 531E-06 5.13£-06 4.90E - 06 4.64E—06 3.94E-06 3.08E—-06
120.00 8.27E 06 6.17E-06 6.06E — 06 6.00F - 06 5.74E—-06 4.68E —06 346E—-06
135.00 9.00E — 06 7.24E-06 7.20E-06 7.28E—-06 6.96E - 06 SATE-06 3.86E—06
150.00 9.74E — 06 8.20E-06 8.21E—06 3.38E—06 8.01E-06 6.20E —06 4.29E-06
165.00 1.O3E - 03 8.88E — 06 8.92E - 06 9.17E—06 8.78E—06 6.74F - 06 4.63E~06
180.00 1LOSE - 05 9.12E-06 9.18E—-06 9.46E — 06 9.06E—06 6.96F — 06 477E-06
total 1.67E—0] 1.10E -0l 1.OIE-O1 8.29E-02 6.27E-02 5.10E—02 4.54E-02
rel ff 17301 1L13E-0) LO4E =01 8.49E-02 6.46E£ - 02 S31E-02 4.69E—-02

nrl ff 1.77E-01 1.16E—=01 1.07E-01 8.72E-02 6.63£-02 545£-02 481£-02
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Ta8LE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
jo04.8. 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, “‘rel ff"” represents total cross sections calculated from the relativistic form factor and “‘nrl ff'" represents total cross sections

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
ideg} 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Strontium (Z=38)
0.00 LIGE+02 1L.ISE+02 LLI4E+02 1.14E+02 1.LI4E+02 1.14E+02 1.14E+02
0.01 1.16E+02 L.ISE+02 1.14E+02 1.14E+02 1.14E+02 1.14E+02 [.14E +02
0.02 1.16E+02 1.15E+02 1.14E +02 1.14E+02 1.LI4E+02 1.14E+02 1.14E+02
0.04 1.ISE+02 1.15E+02 1.14E+02 1.14E+02 1.13E+02 LLI3E+02 1.I3E+02
0.06 1.15E+02 1.ISE+02 1.14E+02 1.13E+02 1.13E+02 1.13E+02 1LI2E+02
0.10 1.15E +02 1.ISE+02 1.14E+02 1.12E+02 1L12E+02 LL1IE+02 1.09E +02
0.20 LLISE+02 1.15E+02 1LI3E+02 1.LO9E+02 [.06E +02 1.04E+02 9.69E ~01
.30 1.15E+02 LISE+02 1.12E+02 1.04E+02 9.86E +01 9.55£+01 8.46E+01
0.40 1.ISE+02 1.15E+02 1.10E +02 9.81E+01 9.09E +01 8.67E+01 7.32E+01
0.50 1.15E+02 1.14E+02 1.08E+02 9.21E+01 8.33E+01 7.84E+01 6.32E+01
0.60 1.L14E+02 1.14E+02 1.06E+02 8.62E+01 7.61E+01 7.06E+01 5.47E+01
0.70 1.14E+02 1.13E+02 1.O3L+02 8.06£+01 6.96E+01 6.38E+01 4.75E+01
0.80 1L.14E+02 1.I2E+02 1.00E +02 7.52E+01 6.35E+01 5.75E+01 4. 14E+01
1.00 1LI3E+02 1.L11E+02 9.47E+01 6.53E+01 5.30E+01 471E+01 3.23E+01
1.20 [LI1IE+02 1.09E +02 8.93E+01 5.68E+01 4.45E+01 3.90E+01 2.59E+01
1.50 1.09E +02 LOGE +02 8. I3E+01 4.64E+01 3.50E+01 3.02E+01 1.90€ +01
1.70 1.08E£+02 1.O4E +02 7.62E 401 4.08E+01 3.03E+01 2.58E+01 1.55£+01
2.00 1.05E+02 1.01E+02 6.93E+01 341E+01 2.47E+01 2.06E+01 1.13E+01
2.50 1.00E +02 9.51E+01 5.89E+01 2.60E+01 1.80E +01 1.43E+01 6.65E +00
3.00 9.60£ +01 8.94E+01 5.03E+01 2.02E+01 1.30E+01 9.90E +00 4.18E+00
3.50 9.14E+01 8.40E+01 4.32E+01 1.57E+01 9.31E+00 6.93E+00 2.93E+00
1.00 8.66F +01 7.86E+01 3.75E+01 1.23E+01 6.72E+00 4.98E 00 2.27E+00
5.00 7.70E+01 6.90E +01 2.89E+01 7.50E+00 3.82E+00 2.90E+00 1.56E +00
6.00 6.78E+01 6.04F +01 2.29E+01 4.80E+00 2.58E£+00 1.98E+00 1.06E+00
7.00 5.98E +01 5.30E+01 1.82E+01 331E+00 1.97E+00 1.50E+00 6.78E—-01
8.00 5.32E+01 4.67E+01 1.45E+01 2.46E+00 1.57E+00 1.17E+00 4.32E-01
9.00 4.81E+01 4.13E+01 1.15E+01 1.94E +00 1.24E+00 8.90E -01 2.84E-01
10.00 441E+01 3.68E+01 9.07E+00 1.59E+00 9.56E—-01 6.64E—01 1.98E -0t
12.50 3.64E+01 2.82E+01 5.18E+00 1.01E+00 474E-01 3.17E~01 1.06E~-01
*15.00 2.98E+01 2.22E+01 3.30E+00 6.19E—01 248E-01 1.69E—01 7.32£-02
17.50 2.37E+01 1.75E+01 2.39E+00 3.76E-01 1.50E-01 1.06E — 01 5.34E-02
20.00 1.83E£~01 1.37E+01 1.88E+00 2.38E—-01 1.05E-01 7H61E-02 383E-02
22.50 1.39E~01 1.07E+01 1.53E+00 1.60E - 01 8.12E-02 S.95E—-02 2.66E—-02
25.00 1.O7E+01 8.38E+00 1.23E+00 1.15E-01 6.56E—02 4.79E-02 1.81E—-02
27.50 8.32E+00 6.57E +00 9.76E —01 8.82E-02 5.36E—-02 IR4E—0? 1.22F—02
30.00 6.64E +00 5.22E+00 7.61E-01 7.09E-02 434E-02 3.03E-02 8.18£-03
35.00 4.55E+00 346E+00 4.54E—-01 496E-02 276E—02 1.80E—02 3.69£-03
40.00 IA3E+00 2.49E+00 2.77E-01 3.58E-02 1.70E-02 1.LO3E-02 1.72E-03
45.00 276E+00 1.91E+00 1.78E—01 2.56E~02 1LOYE—-02 5.83E-03 8.33E—-01
50.00 2.30E+00 1.54E +00 1.23E-01 1.80E-02 6.25E—-03 334E-03 425E-04
55.00 1.92E+00 1.25E +00 9.09£-02 1.25E-02 3.83E-03 1.95E—-03 2.29E 04
60.00 1.58E+00 1.03E+00 TI1E=-02 8.64E—-03 240E-03 1.18E—03 1.32E~04
65.00 1.29E+00 8.45E—01 5.79F -2 603E—-03 1.55£-03 TALE—04 8.17E 05
70.00 1.OSE+00 6.94E—01 1.87E~-02 4.28E-03 1.O4E-03 4.86E 04 SH3E~05
75.00 8.52E-01 5.73E-01 4.20E-02 3I1E-03 7.20E-04 3.34E-04 389E-05
80.00 7.00E =01 $79E - 01 3.69E-02 2.33E-03 3.22E-04 242FE-04 297E-05
85.00 5.85E-01 4.07E-01 3.30E-02 1.80E£ - 03 3.96E 04 1.84E—04 241E-05
90.00 4.99E - 01 3.54E -0t 301E-02 L44E-03 313E~04 1.46F —04 2.07E-05
95.00 4.36E—-01 34E-01 279E-02 1.LI9E-03 2.58E~-04 1.22E-04 1.85E—-05
105.00 359E-01 2.64E-01 251E-02 8.89E—-04 1.93E-04 9.28E—05 1.62L' - 05
120.00 3 R2E-01 2.35E-01 235E-02 6.72E—-04 1A8E — 04 7.35E-05 1.32E-05
135.00 3.04E-01 231£-01 231E-02 STIE-04 F.29E 04 6.54£ - 05 1.54£—05
150.00 3.09E-01 236K -01 23E-02 5.20E—04 1.19E - 04 6.17E—05 1.59E-05
165.00 316E-01 241E-01 2.32E-02 +95E-04 1.15E-04 6.01E—05 1.64E£ ~05
1860.00 II9E-01 243E-01 23302 4.88E— 04 1LI3E~04 5.97E-05 1.66E —05
total 312E+01 241E+01 4.74E+00 LO6E +00 6.37E—-01 493K -01 249E-01
rel ff 309E 01 2.30E+01 L74E~00 1LOSE +00 6.50E-01 5.06E-01 2.56E-01
ngl ff 3 4E 01 2MHE-0] 484E£+00 LITE~00 6.68E 01 5.20E-01 2.63E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Strontium (Z=38)

0.00 [.14E+02 1.14E+02 1.14E+02 1.14E+02 [.14E+02 1.14E+02 LLI4E+02
0.01 1.14E+02 1.14E+02 1.14E+02 1.14E+02 1.13E+02 LI3E+02 LLI3E+02
0.02 1.13E+02 1.13E+02 1.13E+02 1.13E+02 1.13E+02 1.L12E+02 1L12E+02
0.04 1L1I2E+02 1.12E+02 LI2E+02 1.L11IE+02 1.11E+02 1.10E+02 1.09E+02
0.06 LILE+02 1.10E+02 1.O9E +02 1.08E+02 1.07E+02 1.06E +02 1.05E +02
0.10 1.O7TE+02 1.04E+02 1.03E+02 1.01E+02 9.78E+01 9.53E+01 9.37E+01
0.20 9.25E+01 8.55E+01 8.40E +01 8.01E+01 7.46E+01 7.05E+01 6.79E +01
0.30 7.84E+01 6.93E+01 6.74E+01 6.27E+01 5.63E+01 5.17E+01 4 RTF +01
0.40 6.60E 01 5.59E+01 5.40E+01 4.92E+01 4.30E+01 3.87E+01 3.62E+01
0.50 5.56E+01 4.55E+01 4.36E+01 3.91E+01 3.36E+01 3.01E+01 2.82E+01
0.60 4.70E +01 3.75E+01 3.58E+01 3.18E+01 2.70E+01 2.40E+01 2.24E+01
0.70 4.02E+01 3.15E+01 2.99E+0t 2.63E+01 2.20F +01 1.93£+01 1.78E+01
0.80 347E+401 2.68E+01 2.54E+01 2.21E+01 1.81E+01 1.55E+01 1.39E+01
1.00 2.65E+01 1.99E +01 1.87E+01 1.58E+01 1.22F +01 9.63E+00 8.05E+00
1.20 2.07E+01 148E+01 1.37E+01 1L1I2E+01 8.14E+00 6.08E +00 4.86E+00
1.50 1.43E+01 9.27E+00 8.43E+00 6.61FE+00 4 A2E+00 3.48E+00 2.80E 400
1.70 [.L12E+01 6.80E+00 6.13E+00 4.73E+00 3.38E+00 2.72E+00 2.45E+00
2.00 7.72E+00 4.45E+00 3.99E+00 3.106E+00 2.36E+00 2.15E+00 2.19E+00
2.50 444E+00 2.62E+00 2.39E+00 1.93E+00 1.58E+00 1.52E+00 1.58E+00
3.00 2.92E+00 1.92E+00 1.78E+00 1.49E +00 1.L4E+00 8.89E~01 7.24E-01
3.50 2.15E+00 1.53E+00 1.43E+00 1.18E+00 7.95E-01 4.82E—01 2.99E-01
4.00 1.69£+00 1.18E+00 1.09E +00 8.66E—01 5.29E-01 2.85E—01 1.59E-01
5.00 1.08E 00 6.13E—0t S542E-01 391E-01 2.33E-01 1.46E-01 1.03E-01
6.00 6.55E-01 313E-01 2.69E~01 1.87E~01 1.25E-01 1.06E—-01 1.06E-01
7.00 3.95E-01 1.79E—-01 1.54E—01 1.11E-01 8.34E-02 8.60E —02 1.04E-01
3.00 2.49E-01 1.20E~-01 1.05E-01 797E-02 6.40E—02 6.65E—02 7.80E~02
9.00 1.70E - 01 9.19E—-02 8.27E-02 6.57TE—02 5.20E-02 4.69E-02 4.54E—-02
10.00 1.25E-01 T.64E—(Q2 7.03E~02 5.76E —02 426E-02 3.11E~-02 2.33E-02
12.50 741E-02 5.15E-02 4.79E-02 3.86E—-02 2.31E-02 1LI4E—-02 5.60E-03
15.00 5.07E-02 312E-Q2 2.80E-02 2.04E-02 1.O7E-02 496E-03 246E~-03
17.50 3.46E-02 1.75E-02 1.50E-02 9.76F - 03 4.70E-03 2.33E-03 1.34E-03
20.00 2.28E-02 9.61E~03 7.90E - 03 470E~-03 2.12E~03 1.10E-03 7.05E-04
22.50 1.45E-02 5.30E~-03 4.23FE-03 2.35E-03 9.95E—-04 S21E-04 349E-04
25.00 9.14E-03 2.97E~-03 2.32E-03 1.22E-03 4.89E—04 251E-04 1.69E—-04
27.50 S.T2E-03 1.70E~03 1.30E~-03 6.58E—04 2.51E~-04 1.25E—-04 8.28E—-05
30.00 3.60L 03 9.90L — 04 7.50E—04 3.68E — 04 1.35E—04 6.56E — 03 4.25E—05
35.00 1.46E—-03 3.60E-04 2.68E-04 1.26E~04 4.39E-05 2.03E-05 1.26E-05
40.00 6.30E - 04 1.45E—-04 1.07E—-04 4.99E-05 1.75E-05 8.22E-06 S5.8E—06
45.00 290E-04 6.54E-05 4.85E-05 233FE-05 8.96E — 06 4.70E-06 3.25E-06
50.00 1 43£—04 3.29E—-05 248E—035 L.26E —U 5.47£—-06 331E-06 2.58E—06
55.00 7.72E-05 1.87E-05 1.44E-05 791E-06 4.06E—-06 2.92E-06 2.62E—06
60.00 4.54E-05 1.21E-05 9.59E - 06 S.76E—-06 3.49E-06 2.94E—-06 2.95E~06
65.00 2.92E-05 8.72E-06 TA3E-06 4.66E — 06 321E-06 2.96E—06 312E-06
70.00 2.05E-05 6.98£ — U6 5.88E—06 4.17E-06 3.18E-06 3.06E—-06 3.23E-06
75.00 1.57E-05 6.06E - 06 5.27E-06 4.00E - 06 3.29E-06 321E-06 3.28E-06
80.00 1.28E£-05 5.55E~06 4.94E-06 3.98E-06 3.43E-06 331E-06 3.24E-06
85.00 1LI0OE-05 5.35E-06 4.86E—06 4.10E-06 3.66£—06 344E-06 3.20E-06
90.00 1.00E~05 5.32E-06 4.92E-06 132E-06 3.94E-06 3.61E—~06 3.20E-06
95.00 9.42E—-06 S40E—-06 5.07E-06 4.58E—-06 4.23E-06 3.78E-06 321E-06
105.00 8.98E—-06 5.79E ~06 3.55E~06 5.24E-06 4.93E-06 4.23E£-06 3.37E-06
120.00 9.22E-06 6.68E — 06 6.53E-06 6.40E—06 6.10E-06 5.02E-06 3.76E—(6
135.00 9.96E - 06 7.81E—-06 TI4E-06 705E-06 7.38E—06 5.84E—06 4.16FE—-06
150.00 1.07E-035 8.82FE—06 8.79FE - 06 8.92E-06 8.49E—06 6.60E —06 4.61E-06
165.00 1LIRE =035 9.533E-06 9.55E-06 9.75E-06 9.29F 06 7.17E-06 4.95E-06
180.00 LISE-05 9.79E — 06 9.82E-06 1L.OOE =05 9.59E~-06 7.39E-06 5.10E—06
total 1.80E =01 118K -01 1.U9E =01 © 890E-02 6.73E-02 SA8E—-02 4.89E—-02
rel ff 1.8SE 0] 1.21E-01 112601 9.11E£-02 6.93E-02 5.69E—-02 SO03E-02
arl it LO1E =01 1.25E-01 1LI3E =01 9.37E-02 7A3E-02 S.86E—02 S.A8E—02
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Tanie 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
j04.8. 1112.1. 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’” represents total
ross sections from this work, “‘rel ff*" represents total cross sections calculated from the relativistic form factor and *‘nrl {f"' represents total cross sections
calculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

[
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Yurium (Z=39)

0.00 1.22E+02 1.22E+02 1.20E+02 1.20E+02 [.20E+02 1.20E +02 1.20E+02
0.01 1.22E+02 1.22E+02 1.20E+02 1.20E+02 1.20E+02 1.20E+02 1.20E+02
.02 1.22E+02 1.21E+02 1.20E+02 1.20E+02 1.20E+02 1.20E+02 1.20E +02
0.04 1.22E+02 1.21E+02 1.20E+02 1.20E +02 1.20E+02 1.19E+02 LI9E+Q2
0.06 1.22E+02 1.21E+02 1.20E+02 LLI9E+02 1.19E+02 1.19E+02 [.18E+02
0.10 1.22E+02 1.21E+02 1.20E+02 1.18E+02 1.18E+02 LI7TE+02 [LI4E+02
0.20 1.22E+02 1.21E+02 1.19E+02 [L1SE+02 LI2E+02 1.10E+02 1.02E+02
0.30 1.21E+02 J.21E+02 1.18E+02 1.O9E+02 1.04E +02 1.00E +02 8.90F +01
0.40 1.2LE+0Q2 1.21E+02 1.I6E+02 1.O3E+0Q2 9.56E+01 9.12E+01 771E+01
0.50 1.21E+02 1.20E+02 1.14E+02 9.69E +01 8.77E+01 8.25E+01 6.66E +01
0.60 I21E+02 1.20FE+02 ITTE+02 9.08FE+01 ROIE+01 7 44FE +01 S T6F +01
0.70 1.20E+02 1.1I9E+02 1.08E+02 8.48FE+01 7.33E+01 6.71E+01 5.00E +01
0.80 1.20E +02 1.18E+02 1.OSE+Q2 791E+01 6.69E +01 6.06E +01 4.37E+01
1.00 1.19E+02 1.17E+02 9.97E+01 6.88E£+01 5.58E+01 4.96E +01 3.43E+01
1.20 1I7TE+02 P1SE+02 9 40F +01 599FE+0 4 70E+01 4 12F+01 7 TRE +01
1.50 1LISE+02 LI2E+02 8.56E+01 4.90E+01 3.70E+01 3.20E+01 2.04E+01
1.70 LIZE+02 LIOE+02 8.03E +01 431E+01 I21E+01 2.74E+01 1.67E +01
2.00 L1IE+02 1.06E+02 7.30E+01 3.61E+01 2.64E+01 2.20E+01 1.22E+01
2.50 [.O6E+02 1.00E +02 6.21E+01 2.76E+01 1.93E+01 1.54E+01 7.19E+00
3.00 LOLE+02 9.42E+01 5.30E +01 2.16E+01 1.40E +01 1.O7E+01 4.49E+00
3.50 9.63E+01 8.84F +01 4.56E +01 1.69E +01 1.01E+01 7.50E+00 312E+00
4.00 9.13E+01 8.28E+01 3.96E+01 1.32E+01 7.27E+00 5.38E+00 241E+00
5.00 8. 11E+01 7.27E+01 3.07E+01 8.12E+00 4.10E +00 3.10E+00 1.66E +00
6.00 7.13£-01 6.37E+01 244E+01 5.18E+00 2.74E +00 2.11E+00 [.I4E+00
7.00 6.28E+01 5.59E+01 1.96E +01 3.55E+00 2.09E +00 1.60E +00 7.41E-01
8.00 5.59E+01 4.93E+01 1.56E+01 2.62FE+00 1.67E+00 1.25E+00 4.74E-01
9.00 3.05E+01 4.37E+01 1.24E+01 2.06E +00 1.33E+00 9.60E — 01 3ULE-OL
10.00 4.63E+01 3.89E+01 9.83E+00 1.69E+00 1.04E+00 7.22E-01 2.15E-01
12.50 3.85E+01 3.00E£+01 5.59E+00 1.08£+00 5.20E -0t 347E-01 1.13E-01
15.00 3.19E+01 2.37E+01 353E+0Q0 6.74E~01 2.71E-01 1.84E - 01 7.73E-02
17.50 2.56E+01 1.88E +01 2.54E+00 4.12E-01 1.62E—01 1.I3E—-01 S5.67E-02
20.00 1.98E +01 1.48E +01 2.00E+00 2.60E-01 [LI2ZE-01 8.07E-02 4.11E-02
2250 1.52E+01 1.16E+01 1.63E +00 1.74E-01 8.60E—-02 6.29E-02 2.89E-02
25.00 1.16E +01 9.09E 00 1.32E+00 1.24E-01 6.94E—~02 5.07E~-02 1.99£ 02
27.50 9.01E-+00 712E+00 1.06E +00 943E-02 5.68E-02 4.09E-02 1.36E-02
30.00 7.15E+00 5.64E£ 400 8.28FE -0l 7.54E—02 4.63E-02 ‘3.26E-02 9.19£-03
35.00 1.83E+00 3.71E+00 4.99£ - 01 5.26£—02 2.99E-02 1.97E~-02 4.22E-03
40.00 2OIE+00 2.65E +00 3.04E-01 381£-02 1.87E—-02 1L14£-02 1.986£-03
45.00 292E+00 2.04E +00 1.95E~01 275E-02 LISE-02 6.58E-03 9.70E - 04
50.00 243E+00 1.63F +00 1.33E-01 1.95E-02 7.03E-03 3B8IE~03 457E-04
55.00 204E+00 1.34E +00 9.77E-02 1.37E-02 4.36E-03 225E-03 2.69F 04
60.00 1.70E +00 1.10E +00 7.59E-02 9.59E—-03 2.75E~-03 1.37E-03 1.55E-04
65.00 1.40L + 00 9,00 01 6.16£ 02 6.76L 03 .79 03 8.63L — 04 9.59£ - 05
70.00 1.I4E =00 7.50E 01 SIA8E-02 4.84E-03 1.20E-03 5.68E - 04 6.37E—-05
75.00 9.33£-01 0.23E-01 1A46E—-02 354E-03 8.39E-04 392E-04 4.54E-05
30.00 7.71E£-01 5.23E-01 3.92E-02 2.67E-03 6.11E—~04 2.84E~04 346E-05
85.00 0.46L 01 4405 01 As520-02 2.08E—03 4.64E — 04 2.10E =04 2B81E-05
90.00 5.53E-01 I8BE-01 322E-(02 1.67E -~ 03 3.68E—04 1.73E-04 240E-05
93.00 $84E =01 IA5E-01 3.00E-02 1.39E-03 304E-04 1.43E-04 2 13E-05
103.00 3O9%E - 01 291£-01 2T2E-02 LOYE-03 22804 1.09E - 04 1.86E - 05
120.00 3A5E-01 259E—-01 2.56E—-()2 7.89E—04 L7504 8.65E—05 1.73£-05
135.00 IME-0! 2. 254E-02 6.73E—-04 1.52E-04 7.67E-05 [.74E - 05
150.00 ANE=01 2. 2.56£-02 6.4 E-04 1 H0E—04 7.22E-05 1.79E - 05
165.00 RN 2. 257E-02 S84E-04 1.35SE-04 7.02E-03 1.84E£—05
1800.00 348£-01 2 2ARE-02 3.76E-04 1.33E-04 0.96£—03 1.85£-05
1otal 3AE =01 k3 SOSE+00 LI4E+00 6.83E - 01 5.29£-01 2.67E-01
rel ff 3301 =01 2. S.07E =00 iOE 00 6.961 =01 SA2E-01 274E-0L
nrl 11 I35E-01 2. S8E-00 119K +00 716E -0} S.5TE-01 282E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “total’” represents total
cross sections from this work, *‘rel ff”’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

%
(deg) 778.9 964.0 : 1004.8 1112.1 1274.5 1408.0 1500.0
Yttrium (Z=239)

0.00 1.20E+02 1.20E+02 1.20E+02 1.20E+02 1.20E+02 1.20E +02 1.20E +02
0.01 1.20E+02 1.20E+02 1.20E+02 1.20E+02 1LI9E+02 LI9E+02 1.19E+02
0.02 1.LI9E+0Q2 1.LI9E+02 - LI9E+02 1.L1I9E+02 1.1I9E+02 1.1I8E+02 1.18E+02
0.04 1.18E+02 1.18E+02 1.18E+02 1LI7TE+02 [.16E+02 1.LISE+02 LLISE+02
0.06 LITE+02 1.ISE+02 1LISE+02 1.14E+02 1.L1I2E+02 LLLIE+02 1.LIOE+02
0.10 1.12E+02 1.09E +02 1.08E+02 1.06E +02 LO3E+02 1.00E+02 9.86E +01
0.20 9.73E+01 9.00E+01 8.84E+01 8.43E+01 7.86E+01 743E+01 7.15E+01
0.30 8.25E+01 7.29E+01 7.10E+01 6.61E+01 5.93E+01 5.44E+01 5.14E+01
0.40 6.95E +01 5.89E+01 5.69E+01 5.18E+01 4.53E+01 4.09E +01 3.83E+01
0.50 5.85E+01 4.80E+01 4.60F +01 4.13E+01 3.56E+01 3.19E+01 2.99E+01
0.60 4.96E+01 3.97E+01 3.79E +01 3.37E+01 2.87E+01 2.56E+01 2.40E+01
0.70 4.24E+0t 3.34E+01 3.17E+01 2.80E+01 2.35E+01 2.07E+01 1.92E+01
0.80 3.67E+01 2.85E+01 2.70E+01 2.36E+01 1.95E+01 1.67E+01 1 S0F +01
1.00 2.82E+01 2.13E+01 2.00E+01 1.70E+01 1.32E+01 1.04E+01 8.71E+00
1.20 2.22E+01 1.59E+01 1.48E+01 1.22E+01 8.82E+00 6.56E+00 5.22E+00
1.50 1.55E+01 1.00E+01 9.15E+00 7.16E +00 4.98E+00 3.72E 400 3.05E+00
1.70 1.21E+01 7.37E+00 6.64F +00) S.HIE+00 3E2F+00 2.80E +00 2.57E+00
2.00 ' 8.36E+00 4.79E+00 4.29E-00 3.31E+00 2.51E+00 2.28E+00 2.32E+00
250 4.78E+00 2.79E +00 2.53E+00 2.04E+00 1.68E+00 1.63E+00 1.73E+00
3.00 3.11E+00 2.03£-00 1.88E+00 1.57E+00 1.22E+00 9.75E—-01 8.14E—-01
3.50 2.28E+00 1.62E+00 1.52E+00 1.26E+00 8.63E—-01 S.33E-01 3.35E-01
4.00 1.80E'+00 1.27E+00 - 1.18E+00 941E-01 5.80E—-01 312E-01 1.73E-01
5.00 1.16E +00 6.73E—01 S97E-01 4.33E-01 2.55E-01 1.535E-01 1.05SE-01
6.00 71A3E-01 344E—01 2.96E-01 2.06E—01 1.34E-01 1.11E-0] 1.08E—01
7.00 432E-01 1.95E~01 1.67E~01 1.19E-01 8.85E—02 9.04E-02 1.09E—-01
8.00 2.72E-01 1.29E~-01 1.12E—01 8.40E—-02 6.72E—02 TI11E-02 8.55E—-02
9.00 1.84E-01 9.72E—-(Q2 8T71E-02 6.86E — 02 547E-02 5.09E-02 S5.14E-02
10.00 1.34E-01 8.04E—-02 T37E-02 6.02E-02 4.51E-02 342E-02 2.68E-02
12.50 7.85E—-02 S546E-02 5.09E-02 4.13E-02 2.53E-02 1.27E-02 6.37E—-03
15.00 5.38E~02 339E-02 3.06E-02 2.26E-02 1.20E—-02 5.57E-03 2.75E-03
17.50 3. 72E-02 1.94E—-02 1.67E—-02 1.10E—-02 S.39E-03 2.65E-03 1.49E-03
20.00 2.48E—02 1.08E—02 8.94E-03 5.40E~03 246E—-03 1.27E~03 8.00E-04
22.50 1.61E—-02 6.03E—-03 4.84E-03 2.72E-03 1.L17TE—03 6.09E—-04 4.04E-04
25.00 1.O2E-02 341E-03 2.68E—03 1.42E—-03 5.76E—04 2.96E —04 1.98E—04
27.50 6.48E—03 1.97E-03 [.51E—-0Q3 T.72E-04 297E-04 1 48E—-04 9.77E-05
30.00 4.11E—-03 1.L15E—03 8.77E—04 4.33E-04 1.60F —04 7.76E—05 5.02E-05
35.00 1.70E — 03 4.23E—04 3A5E—04 1.48E—04 5.17TE—05 2.38E—05 1.47E—05
40.00 7.37E-04 TJ0E-04 1.26E-04 S.84E-05 2.03E-05 9.43E-06 5.89E—-06
45.00 341E-04 7.67E—-05 5.68E~05 2.71E-05 1.02E—-05 S.24E-06 3.57E—-06
50.00 1.69E — 04 3.83E-05 2.87E-05 1. 44E-05 6.11E—-06 361E-06 2.77E-06
55.00 9.05E—05 2.16E~-905 1.66E — 05 8.93E—06 4.46E — U6 315E-06 2.78E—06
60.00 5.30E-05 1.38£-05 1.09F - 05 6.42E—06 3.80E-06 315E-06 3.15E-06
65.00 3.39E-05 9.86£ - 06 8.00E - 06 5.14E-06 3.46E-06 317E-06 3.35E-06
70.00 237E-05 7.82E-06 6.55E—-06 4.55E—-06 341E-06 3.28E-06 3.49E-06
75.00 1.80E =05 6.7SE-06 5.82E—06 1.35E-06 3.51E—-06 344E-06 3.57E-06
80.00 1.46E—05 6.15E—-06 5.43E-06 4.30£-06 3.66E—06 3.55E—-06 3.54E-06
85.00 1.26E—05 5.90E£-06 5.32E-06 4.42E-06 3.90E-06 3.69E—06 3.50E—06
90.00 ILI4E-05 5.85E-06 S.38E-06 4.65£-06 4.19E—-06 3.88E—06 3.50E—-06
95.00 1.O7TE—-05 5.92E-06 5.52E-06 191E-06 451E—-06 4.07E-06 3.52E—06
105.00 1LOIE-0QS 6.32E-06 6.02E—06 5.61E—06 5.25E-06 4.54E—-06 3.68E—06
120.00 1.OYE =05 7.25E-06 7.05E-06 6.83E—06 6.48F - 06 S.37E—06 4.09E - 06
135.00 LI0OE=05 8.44E—-06 8.32£-06 8.25E-06 7.82E—Q6 6.23E-06 4.50E-06
150.00 1.18E - 05 949E£-06 9L2E-06 9.18E - 06 8.99F —06 7.03E—-06 495E-06
165.00 1.24E - 05 1LO2E-05 1.02E =05 1.O4E—-05 9.84E—-06 7.62E—-06 S.31E-06
180.00 1.26E—-03 1.05E-05 LOSE-05 1.O7E-05 LOIE-Q5 7.86E — 06 5.46E —06
total 1.93E-01 1.26£—-01 1.17E =01 9.55E-02 7.22E-02 5.87E—02 3.24E-02
rel ff 1.98E - 01 1.30E - 01 1.20£ - 01 9.76£-02 T42E-02 6.10£-02 5.39FE-02
nrl & 2.04F-01 1.34E~ 01 1.23£-01 1LOLE—=01 7.65E—-02 6.29E—02 5.55E-02
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
048, 1H12.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, *‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

9
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Zirconium (Z=40)

0.00 1.28E+02 1.28E+02 1.27E+02 1.26E+02 1.26E+02 1.26E+02 [.26E+02
0.01 1.28E£+02 1.28E+02 1.26E+02 1.26E+02 1.26E+02 1.26£+02 1.26E+02
0.02 1.28E+02 1.28E +02 1.26E +02 1.26E+02 1.26E+02 1.26E+02 1.26E+02
0.04 1.28E+02 1.28E+02 1.26E+02 1.26E+02 1.26E +02 1.26E+02 1.25E+02
0.06 1.28E+02 1.28£+02 1.26E+02 1.26E +02 1.25E+02 1.25E+02 1.24E+02
0.10 1.28E+02 1.28F +02 1.26E+02 1.25E+02 1.24E+02 1.23E+02 1.20E+02
0.20 1.28E+02 [.28E +02 1.25E+02 121E+02 L17E+02 [.ISE+02 1.O7E +02
0.30 1.28E+02 1.27E+02 1.24E+02 [.ISE+02 1.09E +02 1.O6E +02 9.36E+01
0.40 1.27E+02 1.27E+02 1.22E+02 1.09E+02 1.O1E+02 9.60E+01 8.11E+01
0.50 1.27E+02 1.26E+02 1.20E+02 1.02E+02 9.22E+01 8.68F +01 7.01E+01
0.60 127E+07 1.26F+02 1.17E+02 0.55E+01 813E+01 7.83E 1 01 6.07L 1 01
0.70 1.26E+02 1.25E+02 1.LI4E+02 8.93E+01 7.71E+01 7.07E+01 5.27E+01
0.80 1.26E +02 1.25E+02 LLILE+02 8.33£+01 7.04E+01 6.38E+01 4.62E-01
1.00 1.25E+02 1.23E+02 1.0SE+02 7.25E+01 5.88E£+01 5.23E+0i 3.62E+01
170 1.23E+02 1.21E+02 0.80F +01 6.31E+01 4.95E+01 4.35E 101 2.93E+01
1.50 1.21E+02 1L1I8E+02 9.01E+0! 5.16E+01 391E+01 3.39E+01 2.18E+01
1.70 1LI9E+02 LISE+02 8.45E+01 4.55E+01 340E+01 2.91E+01 1.79E +01
2.00 1.1I6E+02 1.12E+02 7.68E +01 3.82E+01 2.80E+01 2.35E+01 1.31E+01
2.50 1LI1TE+02 1.OSE+02 6.54E+01 2.93E+01 2.06E+01 1.65E +01 7.77E+00
3.00 1.O6E +02 9.9tE+01 5.59E+01 2.30E+01 1.51E+01 L.ISE +01 4.83E+00
3.50 1.O1E+02 9.30E+01 4.81E+01 1.81E+01 1.09E+01 8.10E+00 3.34E+00
4.00 9.61E+0t 8.72E+01 4.18E+01 1.42E+01 7.86E+00 5.80E+00 2.56E+00
5.00 8.55E+01 7.65E+01 3.25E+01 8. 76 E+00 441E+00 3.32E4+00 L.77E+00
6.00 7.51E+01 6.71E+01 2.60E+01 5.58E+00 2.92E+00 2.24E+00 1.22E+00
7.00 6.61E+01 5.89E+01 2.09E£+01 3.81£+00 2.22E+00 1.70E+00 8.05E-01
8.00 5.88E+01 5.20E+01 1.68E +01 2.80E+00 1.78E+00 1.33E+00 5.18E-01
9.00 5.31E+01 4.61£+01 1.34E+01 2.20E+00 1.42E+00 1.03E+00 3.40E-01
10.00 4.87E+01 4.11E~+01 1.LO6E+01 1.80£ +00 1.12E+00 7.81E~-01 2.34E-01
12.50 4.06E +01 3.18E-01 6.04£+00 1.16E+00 5.69E—01 3.79E—-01 [.21E~01
15.00 3.39E£+01 2.52E+01 379E+00 7.29E-01 2.96E—-01 1.99E-01 8.16E—02
17.50 2.74£+01 2.01E+01 2.71E+00 4.49E—01 1.75E-01 1.22E-01 6.00E - 02
20.00 2.14E+01 1.59E£+01 2.12E+00 2.83E~-01 1.20E-01 8.58E—02 4.38F-02
22.50 1.64E+01 1.25E+01 1.73E+00 1.88E—01 9.11E-02 6.65E—02 3A2E-0Q2
25.00 1.26F£ ~01 9.82E +00 1.41E+00 1.34E-01 7.32E-02 5.36E-02 2.18E—02
27.50 9.76E +00 7.70E +00 LA3E+00 1.OIE =01 6.00E—02 434E-02 1.50E - 02
30.00 T72E+00 6.09E +00 8.97E -0l 8.03£~-02 491E-02 3.48E-02 1.03E~02
33.00 S.19E+00 $00E+00 546E~01 SS5TE-02 3.22E-02 2.14E~-02 4.79E~03
40.00 3.86£+00 2.84E+00 3.33E-01 405E-02 2.04E-02 1.26E-02 2.28E-03
45.00 3.09E +00 207E+00 213E-01 294E~-02 1.27E-02 7.38E-03 1.12E-03
50.00 257E+00 1.74E+00 145£ =01t 211E-02 7.87E-03 432E-03 ST9E—04
55.00 216E+00 1A2E+00 1.OSE-01 1.50E-02 4.92E-03 2.57E-03 3ISE-04
60.00 1.81E+00 1.17E +00 8.12E-02 1.O6E—02 3.14E-03 1.58E—03 1.82E-04
65.00 1.50£ +00 9.72E-01 6.57E—-02 7.53E-03 2.05E-03 1.00E - 03 1LI2E-04
70.00 1.23E+00 8.07F-01 5.50E-02 S44E-03 1.39E—-03 6.61E—04 T44E—05
75.00 LO2E-+00 6.73E—-01 4.73E-02 J01E-03 9.72E-04 4.58E—-04 5.29E-05
8(.00 S 43F-0I 5.68E -0t 4.17E-02 3.04E-03 7.10E—04 3.33E-04 4.02E-05
85.00 7.10E - 01 4.86E 01 3THE-02 2.38£-03 S542E-04 254E-04 3.26E-05
90.00 6.09E - 01 4245~ 0t 3LIE-02 1.92E-03 431E£-04 2.03E-04 2.77E-05
95.00 5.34E-01 3.78E-01 320E-02 1.60E~03 2.56L—-04 1.68F—04 2.46FE—05
105.00 440E-01 3206 =01 293E-02 F21£-03 2.67E—04 1.29E~04 213FE-05
120.00 I81E-01 2841 =01 2I8E-02 9.22F-04 2.06E—04 1O2E-04 1.97E-05
125.00 363L-01 285 =01 278E~-02 7.89L 04 1.78E — 04 8.98E—05 1.97E-03
150,00 371E-01 282801 2RIE—-02 7.20E 04 1.64FE =04 8.43E—-05 2.01E-05
165.00 27801 287E-0] 28402 6.86F — 04 1.58E—04 8.18E—05 2.06E-05
180.00 3.80L 01 290£ =901 285E-02 6.76E -0 1.56E—04 8. 10E—-05 2.08£—05
total 35T7E-01 2750101 SHAE-00 1.22£ 00 7.30£ -01 5.66E 01 2.86E 01
rel {1 AAIE-01 262601 SH0E-00 23E-00 TA4E =01 5.79E-01 2.93E£-01
nrl 1t 3ATE -0 2.66F 01 S.54E 00 1.27E =00 7.66E£ ~0] 5.97E-01Y 3.02E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents total
cross sections from this work, “‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nri ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continued® ’

Photon energy (keV)

[7
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Zirconium (Z=40)
0.00 1.26E+02 1.26E+02 1.26E+02 1.26E+02 1.26E+02 1.26E+02 1.26E+02
0.01 1.26E+02 1.26E+02 1.26E£+02 1.26E+02 1.26E+02 1.26E+02 1.26E+02
0.02 1.26E+02 1.25E+02 [.25E+02 1.25E+02 1.25E+02 1.24E+02 1.24E£+02
0.04 1.25E+02 1.24E+02 [.24E+02 1.23E+02 1.22E+02 [.21E+02 1.21E+02
0.06 1.23E+02 1.21E+02 1.21E+02 1.20E+02 1.18E+02 1.17E+02 1.16E+02
0.10 1.LiI8E+02 1.ISE+02 1.14E+02 1.12E+02 [.08E+02 1.O5E+02 1.04£+02
0.20 1.02E+02 9.46E+01 9.30E +01 8.87E+01 8.27E+01 7.81E+01 7.53E+01
0.30 8.68E+01 7.68E+01 TATE+01 0.96F +01 6.25E+01 S.73E+01 541E+01
0.40 731E+01 6.21E+01 5.99F +01 5.46E+01 4.78E+01 4.32F+01 4.05E+01
0.50 6.17E+01 5.06E +01 4.85E+01 4.36E +01 3.76E+01 3.38E+01 3.17E+01
0.60 5.23E+01 4.19E+01 4.00E+01 3.56E +01 3.04E+01 2. 2E+01 2.55E+01
0.70 448E+01 3.53E+01 3.36E+01 2.97E+01 2.50E+01 2.21E+01 2.05E+01
0.80 3.88E+01 3.02E+01 2.87E+01 2.51E+0t 2.08E+01 1.79E+01 1.61E+01
1.00 2.99E+01 2.27E+01 2.14E+01 1.83E+01 1.42E+01 LI3E+01 9.42E +00
1.20 2.36E+01 1.71E+01 [.59E+01 1.31E+01 9.53E+00 7.08E+00 5.62E+00
1.50 1.66E +01 1.09E +01 9.89F +00 7.75E+00 5.37E+00 3.98E+00 3.23E+00
1.70 1.30E+0t 7.97E +00 7.18E+00 5.52E+00 3.89E+00 3.07E+00 2.71E+00
2.00 9.02E+00 5.16E+00 4.62E+00 3.56E+00 2.67E+00 241E+00 2.44E+00
2.50 5.15E+00 2.98E+00 2.70E+00 2.16E+00 1.78E+00 1.74E+00 1.87E+00
3.00 3.33E+00 2.15E+00 1.99E+00 1.66E +00 1.30E+00 1.06E +00 9.10E-01
3.50 243E+00 1.72E+00 1.61E+00 1.34E+00 9.30E-01 5.87E—-01 3.78E—01
4.00 1.91E+00 1.35E+00 1.26E+00 [.OIE+00 6.32E—-01 343E-01 1.92E-01
5.00 1.24E+00 7.34E—-01 6.54E—01 4.77E-01 2.79E-01 1.66E—01 1.09E—01
6.00 7.73E-01 3.78E-01 3.25E-01 2.26E—-01 1.45E-01 1.L16E—-01 1.09E£—01
7.00 471E-01 2.12E-01 1.82E-01 1.28E-01 9.42E—-02 947E-02 1.13E-01
8.00 2.96E—-01 1.38E—01 1.20E - 01 8.90E-~02 7.08E—02 7.54E—-02 921E—-02
9.00 1.99E -0t 1.03E~-01 9.18E-02 T17E—-02 5.74E—-02 549E-02 5.74E-02
10.00 1.44E -0t 8.45E—-02 7.72E-02 6.27E—02 4.76E—02 3.74E-02 3.07E-02
12.50 8.32E-02 5.77E-02 5.38E-02 4.39E-02 - 2.74E-02 1.41E~02 7.26E-03
15.00 5.69E-02 3.65E—02 331E-02 248E—-02 1.34E 02 6.25E-03 3.06E—03
17.50 397E-02 2.13E-02 1.85E—-02 1.24E-02 6.15E-03 3.00E-03 1.66E—03
20.00 2.69E-02 1.21E-02 1LOIE—-02 6.16E—-03 2.84E-03 1.46E —03 9.01E-04
22.50 1.77E-02 6.33F£~-03 551E-03 3.14E-03 1.36E—03 7.06E—04 4.62E—04
25.00 1.14E-02 3.90E-03 3.08£-03 1.65E~03 6.76E—04 346E—04 2.30E—04
27.50 7.30E-03 226E-03 1.75E-03 9.01E—-04 349E-04 1L.74E—-04 LLISE-04
30.00 4.67E 03 1.34C 03 1.022 03 5.07C 04 1.88L - 04 9.15L 05 591 05
35.00 1.96E—03 4.94E—04 3.68E—-04 1.74E - 04 6.06E—05 2.78E-05 1.72E-05
40.00 8.57FE—04 2.00E-04 1 47E-04 6.83E—05 2.35E-05 1.08E—05 6.71E-06
45.00 3.98E—04 8.96F£ 05 6.62E—-05 313E-05 LL1I6E—05 5.86E—06 3.94E-06
50.00 1.97E-04 445E—05 3.32E-05 1.65E—-05 0.83£—06 3.95E—06 2.99E£—00
55.00 1.06E—04 249E-05 1.90E - 05 1.01E-05 4.92E-06 3.40E-06 2.97E-06
60.00 6.17E-05 1.58E—05 1.24E-05 717E-06 4.14E—06 3.38E—-06 3.36E-06
65.00 3.93E-05 LILE-05 8.99£ - 06 5.67E-06 3.74E-06 340E-06 3.60E-06
70.00 2.74E—-05 8.78L— U0 . 1.30L —Ub 499t — 06 3.60L — 006 3.52E—06 3.77E-006
75.00 2.07E-05 7.53E-06 6.44E ~ 06 4.73E-06 3.76E—06 3.69E-06 3.88E—06
80.00 1.67E—05 6.82E—-06 5.98E—06 4.66F —06 391E-06 381E-06 3.86E—06
85.00 1 44E—-05 6.52F - 06 5.84E—-06 4.78E - 06 4.16E—06 397E-06 3.82E—-06
90.00 1.30E—-05 6.44E£—06 5.83E—-06 5.01E-06 4.47FE-06 4.17E-06 3.83E-06
95.00 1.21E-05 6.50E —06 6.02E-06 S5.28E—06 4.80E-06 4.37E—06 3.85E—-06
103.00 LLI4E=05 6.90E ~ 06 6.54E — 06 6.01E-06 5.58E-06 4.88FE—06 4.02E—-06
120.00 1.ISE-05 7.87E 06 7.62E-06 7.30E-06 6.88E—06 5.75E-06 4.44E—-06
133.00 1.23£-03 9.12E-06 8.95E—-06 8.79E - 06 8.29E—-06 6.65E—06 4.86E—06
150.00 1.31£-05 1.02E-05 1.01E-03 I.OIE-03 9.52E—-06 7.49E - 06 5.33E-06
163.00 1.37£ =05 1.10E - 05 1.09E - 03 LLIOE =03 1.0O4F - 05 BA1E—-06 5.70E—-06
180.00 1.39£ =05 1.13E£-05 1.I2E=05 1LI3E=03 1.07E-05 8.35E—-06 5.86E ~06
total 2.06E-01 1.35£ =01 1.25F =01 1.O2E-01 TT2E-02 6.28E—02 S.61E~02
red 1t 212E-01 1.39£ =01 1.28£ =01 1O4E - 01 7.94£—02 6.52E~02 5.76E£—02
[

nri ff 219E-01 143£-01 A2E--01 1LOSE =01 8.19£-02 6.74E—02 5.95E-02
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TasLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
jood.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’ represents total
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘“‘nrl ff'’ represents total cross sections
calvulated from the nonrelativistic form factor——Continued*

Photon energy (keV)

4
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Niobium (Z=41)

0.00 1.35E+02 1.34E+02 1.33E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02
0.01 1.35E+Q2 1.34E+0Q2 1.33E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02
0.02 1.35E+02 1.34E+02 1.33£+02 1.32E 102 1.322+02 1.32E+02 [.32E+02
0.04 1.34E+02 1.34£+02 1.33F+02 1.32E+02 1.32E+02 1.32E+02 1.31E+02
0.06 1.34E+02 1.34E+02 1.33E+02 1.32E+02 {.31E+02 131E+02 1.30E+02
0.10 1.34E+02 1.34E+02 1.33E+02 1.31E+02 1.30E+02 1.29E+02 [.26E+02
0.20 1.34E+02 1.34E 102 1.31£102 1.27C0+02 1.23E+02 1.21E+02 1L13E+02
0.30 1.34E+02 1.34E+02 1.30E+02 L2IE+02 LISE+Q2 LILE+Q2 9.84E+01
0.40 1.34E+02 1.33E+02 1.28E+02 1.L14E+02 1.06E +02 1.0IE+02 8.54E+01
0.50 1.33E+02 1.33E+02 1.26E+02 1.07E+02 9.70E +01 9.13E+01 7.38E+01
0.60 1.33E+02 1.32E+02 1.23E+02 1.00E +02 8.87E+01 8.24E+01 6.39E+01
0.70 1.33E+02 1.32E+02 1.20E+02 9.39E+01 8.11E+01 T44E+01 5.56E+01
0.80 1.32E+02 1.31E+02 1.17E+02 8.76F +01 7.41E+01 6.72E+01 4.87E+01
1.00 1.31E+02 1.29F+02 1.10E+02 7.63E+01 6.20E+01 5.52E+01 3.82E+01
1.20 1.30E+02 1.27E+02 1.04E+02 6.64E +01 5.22E+01 4.59E+01 3.09E+01
1.50 1.27E+02 1.24E+02 9.48E+01 5.44E+01 4.13E+01 3.58E+01 2.31E+01
1.70 1.25E+02 1.21E+02 8.89E+01 4.80E+01 3.59E +01 3.08E+01 1.91E+01
2.00 1.22E+02 1I7E+02 8.09E +01 4.03E+01 2.96E+01 2.49E+01 [.41E+01
2.50 1.17E+02 1.LHHE+02 6.89E+01 . 3.10E+01 2.19E+01 1.76E+01 8.39E+00
3.00 1.12E+02 1.04E +02 5.89E+01 2.44FE+01 1.61E+01 1.24E+01 5.21E+00
3.50 1.07E+02 9.79E+01 S.08E+01 1.93E+01 1.17E+01 8.73E+00 3.58E+00
4.00 1.01E+02 9.17E+01 442E+0t L.52E+01 8.48E+00 6.26E +00 2.73E+00
5.00 9.00E+01 8.06E +01 3.44E+01 9.44E+00 4. 75E+00 3.56E+00 1.87E+00
6.00 7.91E+01 7.06E+01 2.75E+Q1 6.02E+00 3.12E+00 2.39E+00 1.31E+00
7.00 6.96E +01 6.21E+01 2.23E+01 4.10E+00 2.35E+00 1.80E +00 8.70E~01
8.00 6.18E+01 S5.48E+01 1.79E+01 3.00E+00 1.88E +00 141E4+00 5.65E—-01
9.00 5.58E+01 486E +01 1.44E+01 2.34E+00 1.51E+00 1.10E +00 3.71E-01
10.00 5.11E+01 4.34E+01 LI4E+01 1.91E+00 LLI9E+00 841E—-01 2.55E-01
12.50 4.27E-+01 3.36E+01 6.52E+00 1.24E+00 6.19E—01 4.13£-01 1.29E-01
15.00 3.58FE+01 2.67E+01 4.08E+00 7.86E—01 3.23E-01 217E-01 8.61E-02
17.50 2.92E+01 2.14E+01 2.89E+00 4.88E-01 1.89E 01 1.31E-01 6.32E-02
20.00 2.30E+01 [.70E +01 2.25E+00 3.08£-01 1.28E -0t 9.13E-02 4.66E -02
22.50 1.78£+01 1.35E+01 1.83E4+00 2.05E-01 9.65E—-02 TO3E-02 3.36E—-02
25.00 1.36E +01 1.06E+01 1.50E+00 1.44E—01 7.72E-02 5.65E—-02 2.37E-02
27.50 1.06E +01 8.31E+00 1.21E+00 1.08£-01 6.33£-02 4.59E-02 1.65E—02
30.00 8.34E+00 6.58E+00 9.66E—01 8.55E-02 S20E-0Q2 3.70E-02 LY4E-02
35.00 S5.57E+00 131E+00 5.94E—-01 5.89E~02 344FE~-02 2.32E-02 S40E-03
40.00 4 11E+00 3.05E+00 3.65E—-01 4.29E—-02 221E-02 1.39E-02 2.60E-03
43.00 3.27E+00 231E+00 232E-01 3 14E-02 1.39E-02 8.22E-03 L.29£-03
50.00 2TVE+00 1.84E+00 L.57TE-01 2.27E-02 8.75E-03 4.87E~-03 6.71E—04
55.00 2.28E+00 [.S1E+00 1.LI4E-01 1.63E—-02 5.53E—-03 2.93E-03 3.66E—04
60.00 1.92E+00 1.25E+00 8.71E—-02 1L16E—02 3.55E-03 1.81E—-03 2.12E-04
65.00 1.60E +00 1.04E +00 7.00E~-02 8.34£-03 2.34E~03 [.15E-03 1.31E-04
70.00 1.32E+00 8.63F—-01 5.84E-02 6.07E—03 1.59E-03 7.65E—04 8.66E —05
75.00 1.10E+00 7.23E-01 5.01E-02 451E-03 1.12E-03 5.32E-04 6.16E£—05
80.00 9.16E£—01 6.13E-01 141E-02 344E-03 8.22E—-04 3.88E—-04 4.67E—-05
85.00 7.75E-01 5.27E-01 3.97E-02 2.71E-03 6.29E-04 2.96E—-04 3.77E-05
90.00 6.68F£ —01 4.61E-01 3.65E-02 2.20E-03 5.02E-04 2.37E-04 321E-05
95.00 S87E-01 4.12E-01 34IE-02 1.84E—-03 4 ISE-04 1.97E-04 2.84E-05
105.00 4.86F - 01 3.50£-01 34E-02 1.39E-03 3A3E-04 LSIE—-04 245E-05
120.00 4. 20FE-01 E-01 3.00E-02 1.07E-03 241E-04 1.I9E—-04 2.25E-05
135.00 4.04E -0t J04E-01L I02E-02 921E—-04 2.09£-04 L.OSE—04 2.23E-05
150.00 1.07E-01 3.08£-01 3.07£-02 8A2E-04 1.93E-04 9.82E-05 2.27E-05
165.00 J14E£-01 LI4E-OL INE-02 8.03E—04 1.85E—-04 9.52E-05 231E-05
180.00 116E-01 3.16E~01 LR2E-02 T91E-04 1.82E—04 943E-05 2.33E-05
total A81E~0] 2.94£-01 5.80E-00 1.30£+00 7.80E 01 6.04E£ =01 3.05E-01
rel {1 ITHE 01 2.79E 01 5.76E +00 1.32E-00 7.93E-01 6.18E-01 3.13E-01

nrl £ A81E-01 284E-01 SO1E+00 1.36E +00 8.20E - 01 6.38E - 01 3.23E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Niobium (Z=41)

0.60 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02
0.01 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.32E+02
0.02 1.32E+02 1.32E+02 1.32E+02 1.32E+02 1.31E+02 1.31E+02 1.30E+02
0.04 1.31E+02 1.30E+02 1.30E+02 1.29E+02 1.29E +02 1.28E+02 1.27E+02
0.06 1.29E+02 1.27E+02 1.27E+02 1.26E+02 1.24E+02 1.23E+02 1.22E+02
0.10 1.24E+02 1.20E+02 1.19E+02 1.17E+02 1.14E+0Q2 LLIIE+02 1.O9E+02
0.20 1.0BE+02 9.95E+01 9.78E+01 9.33E+01 8.70E +01 8.22E+01 7.92E+01
0.30 9.13E+01 8.08E+01 7.86E+01 7.32E+01 6.58E+01 6.04E +01 5.70E+01
0.40 7.70E+01 6.54E+01 6.31E+01 5. 76E+01 5.04E+01 4.55E+01 4.27E+01
0.50 6.49E+01 5.33£+01 5.12E+01 4.60E +01 3.97E+01 3.57E+01 3.35E+01
0.60 5.51E+01 4.42E+01 4.22E+01 3.76E+01 3.22E+01 2.88E+01 2.70E+01
0.70 4.72E+01 3.72E+01 3.55E+01 3.14E+01 2.65E+01 2.35E+01 2.18E+01
0.80 4.09E+01 3.19E+01 3.03£+01 2.66E+01 2.21E+01 1.91E+01 1.73E+01
1.00 3.16E+01 241E+01 2.27E+01 1.94E+01 1.52E+01 1.21E+01 1.02E+01
1.20 2.50E+01 1.82E+01 L.70E+01 1.41E+01 1.O3E+01 7.64E+00 6.07E+00
1.50 1.77E +01 LLI7TE+01 1.07E+01 8.38E+00 5.80E+00 4.27E+00 3.44E+00
1.70 1.40E+01 8.61E+00 7.76E+00 5.98£+00 4.18E+00 3.27E+00 2.85E+00
2.00 9.72E+00 5.58E+00 4.99E+00 3.83£+00 2.86E+00 2.54E+00 2.55E+00
2.50 5.55E+00 3.19E+00 2.88E+00 2.30E+00 L.88E +00 1.85E+00 2.00E+00
3.00 3.57E+00 2.28E+00 2.10E+00 1.75E+00 1.38E+00 L.ISE+00 1.01E+00
3.50 2.59E+00 1.81E+00 1.70E+00 1.42E+00 9.96E—01 6.47E-01 429E-01
4.00 2.02E+00 1.44E+00 1.34E+00 1.08E+00 6.84E—01 3.78E-01 2.14E-01
5.00 1.32E+00 7.97E-01 7.13E-01 5.24E-01 3.06E—-01 1.77E-01 1.13E-01
6.00 8.34E-01 4.14E-01 3.58£—-01 249E—-01 1.58E—01 1.21E-01 1.09E—Q1
7.00 5.12E-01 2.32E-01 1.98E—01 1.39£-01 1.00E—-01 9.88E—-02 LISE-01
8.00 3.23E-01 1.49E-01 1.29E—01 9.46E—02 746E—02 7.95E-02 9.77E-02
9.00 2.16E-01 1.09E—-01 9TIE-02 751E-02 6.02E—-02 5.89E—-02 6.34E—02
10.00 1.55E-01 8.89E—-02 8.09E—-02 6.52E—-02 5.00E—-02 4.07E-02 348E—-02
12.50 RRIE~-( 606F—02 5 66F~—02 464F -0 295F—-0 P STE-—-0 R3I2E-M3
15.00 6.01E—02 391E-02 3.56E-02 2.70E-02 1.48E—-02 6.97E—-03 342E-03
17.50 4.23E-02 2.33E-02 2.03£-02 1.39E-02 6.96E —03 3.37E-03 1.84E—03
20.00 2.90E-02 1.34E-02 1.13E-02 7.00E—-03 3.26E—-03 1.66E—03 1.01E—-03
22.50 1.93E—-02 TARE—-03 £24E—-03 360E—-03 1.587E—03 R 13F—-04 S25F—-04
25.00 1.26E—-02 4.43E-03 351E-03 1.91E—-03 7.88E—04 4.03E-04 2.65E-04
27.50 8.17E-03 2.59E-03 201E-03 [.OSE-03 4.09E—04 2.04E-04 1.34E-04
30.00 5.28E-03 1.54E-03 1.18E-03 5.90E—-04 221E-04 1.07E-04 6.92E—-05
35.00 2.24E-03 S.7T4E-04 4.20E-04 2.03E-04 7.08E—-05 325E-05 201E-05
40.00 991E-04 233E-04 1.72E-04 795E—-05 2.72E-05 1.24E—-05 7.65E —06
45.00 4.63£-04 1.04E—04 7.70E-05 3.62E-05 1.32E-05 6.56E —06 4.36E—06
50.00 230E-04 5.16E—05 3.84E-05 1.88£—-05 7.65E—06 4.34E-06 3.23E-06
55.00 1.23E-04 2.87E-05 2.17E-05 1.14E—-05 5.43E-06 3.67E—-06 3.17E-06
60.00 TI1TE-05 1.80E—05 1.40E-05 8.01E—-06 4.52E-06 3.63E-06 3.58E—-06
65.00 +4.56E-05 L.26E—~05 1.OIE-05 6.28E—06 4.06E—06 3.64E—06 3.85E-06
70.00 3.16E-05 9.86E — 06 8.14E-06 547E-06 3.94E-06 3.77E-06 4.07E-06
75.00 2.38E--05 8.40E — 06 T.14E—06 S.16E—06 4.04E — 06 396E—-06 121E-06
80.00 1.92E-05 7.58E—-06 6.61E—06 5.06E—06 4.19E—-06 4.09E-06 4.19E-06
85.00 1.64E-05 T21E-06 6.42E - 06 S.17E-06 4.44E-06 426E-06 4.16E-06
90.00 1 48E-05 7.11E-06 6.45E-06 5.41E-06 477E-06 4.48E-06 4.18E—06
95.00 1.372- 05 7.15L 06 6.58L 06 5.69C 06 5.12E 06 4.69E — 06 4.20E 06
105.00 1.29E-0§ 7.56E - 06 T12E-06 6.45E — 06 5.94E - 06 5.23E-06 4.38E—06
120.00 1.29E—-05 8.56E —06 8.24E~-06 7.80E—-06 7.30E—06 6.16E—-06 4.83E-06
135.00 1.36£-05 9.86E—-06 9.63E-06 9.37E-06 8.78E—06 7.10E—-06 5.26E—-06
150.00 1 44E-05 1.I0E—-05 1.08E—-05 1.07E-05 1.01E—-05 7.97E-06 5.74E-06
165.00 1.SIE-05 1.18E~-05 LITE—-05 1.17E—-05 1.I0E—-05 8.62E—-06 6.13E—06
180.00 1.53E£-05 1.21E-05 1.20E-05 1.20E-03 LI3E-05 8.88E—06 6.29E - 06
total 2.20£-01 144E-01 1.33£-01 1.09E - 01 8.25E£-02 6.71E-02 5.98E—-02
rel ff 2.27E-01 1.48E—01 1.37E-01 1LIE=0] 8.48E—-02 6.97E—-02 6.16£—02
nrl £t 234E-01 1.53E-01 141E£-01 LISE-0] 877E-02 T21E-02 6.37E—02
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TBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff** represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff"’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Molybdemun (Z=42)

0.00 1.41E+02 141E+02 1.39E+02 1.39E£+02 1.39E+02 1.39E+02 1.39E+02
0.01 1.41E+02 1.41E+02 1.39E+02 1.39E +02 1.39E+02 1.39E+02 1.39E+02
0.02 1.41E+02 1.41E+02 1.39E+02 1.39E+02 1.39E+02 1.39£+02 1.39E+02
0.04 1.41E+02 1.41E+02 1.39E+02 1.39E+02 1.39E+02 1.38£+02 1.38E+02
0.06 1.41E+02 141E+02 1.39E+02 1.38E+02 1.38£+02 1.37E+02 1.36E+02
0.10 1.41E+02 1.41E+02 1.39E+02 1.37E+02 1.36E +02 1.35E+02 1.32E+02
0.20 141E+02 1.41E+02 1.38E+02 1.33E+02 1.29E+02 1.27E+02 1L1I8E+02
0.30 1.41E+02 1.40E +02 1.36E+02 1.27E+02 1.20E +02 1.LI7TE+02 1.O3E+02
0.40 1.40E+02 1.40E+02 134E+02 1.20E+02 1L11E+02 1O6E +02 8.98E+01
0.50 1.40E+02 1.39E+02 1.32E+02 LI13E+02 1.02E+02 9.60E+01 7.77E+01
0.60 1L40E +02 1.39E +02 1.29E+02 1.05E +02 9.32E+01 8.66E +01 6.73E+01
0.70 1.39E+02 1.38E+02 1.26E +02 9.87E+01 8.53E+01 7.83E+01 5.85E+01
0.80 1.39E+02 1.37E+02 1.22E+02 9.21E+01 7.80E+01 7.07E+01 5.13E+01
1.00 1.38E+02 1.36E+02 1.16E+02 8.02E+01 6.52E+01 5.81E+01 4.03E+01
1.20 1.36E+02 1.33E+02 1.09E+02 6.99E +01 5.50E+01 4.83E£+01 3.26F +01
1.50 1.33E+02 1.30E+02 9.96E +01 5.73E+01 4.35E+01 3.77E+01 2.45E+01
1.70 1.31£+02 1.27E+02 9.35E+01 5.06E+01 3.78E+01 3.25E+01 2.02E+01
2.00 1.28E+02 1.23E+02 851E+01 4.25E+01 3.12E+01 2.63E+01 LSIE+01
2.50 1.23E+02 1LLIGE+02 7.26E+01 3.27E+4 0L 2.322 101 1.87£+01 9.04E +00
3.00 1.17E+02 1.09E+02 6.21E+01 2.58E+01 1.72E +01 1.33E+01 5.63E+00
3.50 1.12E+02 1.03£+02 5.35E+01 2.05E+01 1.26E+01 9.39E +00 3.85E+00
4.00 1.06E +02 9.65E+01 4.65E+01 1.62E+01 9.14E+00 6.75E+00 291E+00
5.00 0A8E+01 8.A8E +01 3.62E+01 1.01E£+01 5.12E1+00 3.83L+00 1.97E+00
6.00 8.34E+01 7.44E +01 291E+01 6.50E +00 3.34E+00 2.55E+00 1.39E +00
7.00 7.34E+01 6.54E+01 2.36E +01 441E+00 249E +00 1.91E+00 9.36E-01
8.00 6.51E+01 ST77E+01 1.91E+01 321E+00 1.98E+00 1.S0E+00 6.14FE~01
9.00 5.87E4+01 5.13E8+01 1.51E+01 2.50E+00 1.60E£ 1-00 L7100 4.05E£—01
10.00 5.36E+01 4.58E+01 1.23E+01 2.03E+00 1.27E+00 9.00E-01 2.77E-01
12.50 4.47E+01 3.55E+01 7.05E+00 1.31E+00 6.71E—01 4.49F-01 1.38E~01
15.00 3.76E +01 2.82E+01 4.40E+00 8.43E-01 3.53£-01 2.36E-01 9.08E 02
17.50 3.09E+01 2.27E +01 3.09E+00 5.28E—-01 2.05E-01 141 01 0.65E—02
20.00 245E+01 1.31E+01 2.39E+00 3.35E-01 1.37E-01 9.73E-02 4.93E—-02
22.50 1.91E+01 144E+01 1.94E +00 2.22E-01 1.02E-01 TA2E-02 3.59E-02
25.00 147E+01 [LI4E+01 1.59E+00 1.56E—01 8.14E-02 5.95E-02 2.56E-02
27.50 1.14E+01 8.96E +00 1.29E+00 1.16E—01 6.66E—02 4.84L - 02 1.80C—02
30.00 9.03E+00 7.11E+00 1.03E+00 9.12E-02 5.48E—-02 392E-02 1.L26E—02
35.00 6.00F +00 4.65E+00 6.45E—01 6.23E~02 3.67E—-02 249E-02 6.06E—03
40.00 4.39E+00 3.27E+00 3.98E-01 4.53F£~02 2.39E-02 1.52E-02 2.96F 03
45.00 RA6E+00 2.47E4+00 2.54E—-01 3.33£-02 1.536-02 2.11L 03 1.48L£--03
50.00 2.86E+00 1.96E +00 1.71E- 0t 243E-02 9.68£—-03 545£-03 7.74E ~ 04
55.00 2.40F+00 1.60E +00 1.23E-01 1.76E-02 6.18E—-03 331E-03 4.24E-04
60.00 2.02E+00 1.32E+00 9.34E-02 1.27E-02 4.00E-03 2.06E-03 246E-04
65.00 [.L6QE+00 | 1.10E+Q0 TA6E—0Q2 9.18E-03 2.65L-03 1.32C 03 1.52 04
70.00 141E+00 9.19E~01 6.20E£-02 6.74E—-03 1.81E-03 8.82E—-04 1.01E-04
75.00 1.I8E+00 7.73E~01 5.31E-02 5.04E-03 1.28E-03 6.15E—04 7.15E-05
80.00 9.89E -0l 6.58E—-01 4.67E—02 3.87E£-03 947E-04 4.50E-04 5.42E-05
85.00 R.42E - 01 5.68E~01 4.21E-02 3.06E£—-03 7.28E—-04 J45E- 04 437 05
90.00 7.28E~01 4.99E—-01 3.87E-02 2.50£~03 5.82E-04 2.76E~04 371E-05
95.00 6.43E 01 447E -0} 3.63E-02 2.10E~03 4.83E-04 230E~04 3.28E-05
105.00 5.34E-01 381E£~01 335E-02 1.60E ~ 03 3.65E-04 1.76E~04 282E-05
120.00 1.63E—-01 340E-01 3233E-02 1.24E~03 2.82E—-04 1.30E—-04 2.57E -05
135.00 $45E-01 3.32E-01 327TE-Q2 1.O7TE-03 244E~-04 1.22E-04 2.53E-05
150.00 $47E-01 3.37E-01 333E-02 9.80£~ 04 225E-04 [.I4E-04 2.56E~05
165.00 4.53E-01 343E-01 339E£-02 9.35E-04 2.16E—-04 1.11E-04 2.60F - 05
180.00 4.56E - 01 JA5E-0] 340FE-02 9.22E-04 213E-04 LI0OE-04 2.62E-05
total 4.06E+01 3.13E+01 60.18E£+00 1.38£+00 8.31E£~01 6.44E -0t 3.25E-01
rel ff 397E+01 2.96E +01 6.12E+00 140E +00 8.45E~01 6.58E - 01 3.33E-01

nrf ff $.05E +01 3.02E+01 6.30E +00 LASE+00 8.75E-01 6.82E-01 344E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff*’ represents total cross sections caiculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Molybdemun (Z=42)

0.00 1.39E+02 1.39E+02 1.39E+02 1.39£+02 1.39E+02 1.39E+02 1.39E+02
0.01 1.39E+02 1.39E+02 1.39E+02 1.38£+02 1.38E+02 1.38E+02 1.38£+02
0.02 1.38E+02 1.38E+02 1.38E+02 1.38E+02 1.38E£+02 1.37E+02 1.37E+02
0.04 1.37E+02 1.36E+02 [.36E +02 1.36E+02 1.35E+02 1.34E+02 1.33E+02
0.06 1.35E+02 1.34E+02 1.33E+02 1.32E+02 1.30E+02 1.29E+02 1.28E+02
0.10 1.30E+02 1.26E+02 1.25E+02 1.23E£+02 1.19E+02 LIGE+02 1.14E+02
0.20 1.13E+02 1.0SE+02 1.O3E+02 9.81E+01 9.14E+01 8.65E+01 8.33E+01
0.30 9.59E +01 8.50E+01 8.27E+01 7.70E+01 6.93E-+01 6.36E+01 6.01E+01
0.40 8.10E+01 0.88E +01 0.604E +01 6.06E +01 5.31E+01 4.80E£+01 4.50E +01
0.50 6.84E +01 5.62E+01 S.39E+01 4.85E+01 4.18E+01 3.76E+01 3.53E+01
0.60 5.80FE +01 4.66E +01 445E+01 3.96E+01 3.39E+01 3.04E +01 2.85E+01
0.70 4.97E+01 3.92E+01 3.74E +01 3.31E+01 2.80E+01 2.48E+01 2.31E+01
0.8U 4.31E+01 3.36£ +01 3.19E +01 2.81E+0I 2.34L +01 *2.02E+01 1.84E +U1
].0()‘ 3.34E+01 2.54E+01 2.40F +01 2.06E+01 1.62E+01 1.30E +01 1.10E+01
1.20 2.65E+01 1.94E +01 1.81E+01 1.50E +01 1.10E+01 8.25E+00 6.57E+00
1.50 1.88E+01 1.25E+01 1.1SE+01 9.04E +00 6.27FE+00 4.59E+00 3.68E+00
1.70 1.49E+01 9.28E+00 8.39E+00 6.47E+00 4.52E+00 349E+00 3.00E+00
2.00 1.05E +01 6.03E+00 5.40F +00 4.14E+00 3.06E+00 2.68E+00 2.64E+00
2.50 5.99E+00 3.42E+00 3.08E+00 2.45E+00 1.99E+00 1.95E +00 2.10E+00
3.00 3.83E+00 241E+00 2.22E+00 1.83E+00 1.46F +00 {.24E+00 1I2E+00
3.50 2.76E+00 1.91E4+00 1.78E+00 1.48E+00 1.06E +00 7.11E-01 4.89E—-01
4.00 2.14E+00 1.52E+00 1.41E+00 1.15E+00 7.37E-01 4.17E-01 2.42E-01
5.00 1.40E +00 8.61E—01 7.73E-01 5.72E-01 3.34E-01 191E-01 L19E~-01
6.00 8.96E—-01 4.54E —01 3.93E-01 2.75E-01 1.71E-01 1.27E-01 1.09E-01
7.00 5.56E—-01 2.53E-01 2.17E-01 1.52E-01 1.07E-01 1.03E-01 1.16E—01
8.00 35[E-01 1.60E -0l 1.39E-01 1.01E-01 7.86E 02 8.32E—-02 1.02E-01
9.00 2.34E-01 1.16E-01 1.03E - 01 7.88E—-02 6.30E—-02 6.27E-02 6.93E-02
10.00 1.67E—01 9.35E-02 8.47E—02 6.77E~02 5.24E-02 441E-02 3.94E-02
12.50 9.33E-02 6.35E-02 5.92E-02 4.86E—02 3.15E-02 1.74E—02 9.56E—-03
15.00 6.33E-02 4.16E—-02 381E—-02 2.92E-02 1.63E~02 7.75E—-03 381E-03
17.50 448E—02 2.53E-02 222E-02 1.54E—-02 7.83E-03 3.78E—-03 202E-03
20.00 3H1E-02 1.48E—02 1.25E-02 791E-03 3.73E-03 1.88E—-03 1.12E-03
22.50 210E-02 8.60E—03 7.03E-03 4.11E-03 1.82E—-03 9.31E—-04 S5.92E-04
25.00 1.39E-02 S.01E-03 399E-03 2.20E-03 9.14E—-04 4.66E—04 3.04E-04
27.50 9.08E—03 296E-03 231E-03 1.21E—03 4.76E—-04 238F—04 1.55E - 04
30.00 SO93F-M3 177F -3 1.36F—03 6.R5FE—04 2.58F —(04 1.25E-04 8.07E—05
35.00 2.55E-03 6.65E—04 497E-04 237E-04 8.26E—05 378E—05 234E-05 -
40.00 [LI4E-03 2T71E-04 2.00E-04 9.24£-05 JA5E-05 1.43E-05 8.74E—06
45.00 S35E-04 1.21E-04 8.93E-05 4.18E-05 1.50E-05 T.35E—06 4.84E-06
50.00 2.67E—-04 5.97E-0S 4.43E—-05 2.15E-05 857E—06 4 77FE—-06 3 80F - 06
55.00 1436 —04 3.29E-05 249E-05 1.29£-05 6.00E—-06 398E—06 3.39E-06
60.00 8.32E-05 2.05£-05 1.59E-05 8.97E-06 4.94E—-06 391E-06 383E—-06
65.00 5.26E-05 1.43E-05 LI4E-05 6.96E — 06 4.40E—-06 391E-06 4.13E-06
70.00 3.64E-05 1.11E—-05 9.10E — 06 6.02E—06 A1.26E—06 4.05E—-06 4.38E—06
75.00 273E-05 9.40E-06 7.94E-06 5.64E—-06 4.34E-06 4.25E-06 4.55E—-06
80.00 2.20E-05 8.44E - 06 7.31E-06 3.51E-06 449K - 06 4.39E-006 4.55E—06
83.00 1.88E£—035 8.00E—06 7.08E—-06 5.61E—06 4.75E-06 4.57E-06 4.52E-06
90.00 1.68£—05 7.86F—06 7.08E£ 06 5.85E-06 5.10E-06 4.81E-06 4.55E-06
95.00 1.56E—05 7.88E—06 721E-06 6.14E-06 5.46E-06 5.04E-06 4.58E-06
105.00 1 45E-03 8.28E — 06 7.75E-06 6.94E-06 6.32E-06 5.61E-06 4.77E-06
120.00 1.44E =03 9.31E-06 8.91E-06 8.34E-06 7.75E-06 6.59E—-06 5.24F —06
[35.00 152F -8 1.07E~03 1.04F£ - 03 9.98F - 06 9.30E-06 7.58E—06 5.69E-06
130.00 1.60£ — 03 1.19E - 03 1.1I6E—03 LI4E =05 1.06E—-05 8.49£—06 6.19E - 06
165.00) 1.67E~03 1.27£-05 1.25£-03 §.24E-05 1LI6E—05 9.17E~06 6.59E — 06
180.00 1.69F - 03 P30E-05 1.29F =03 1.27TE-05 1.20E—05 9.4E-06 6.76E — 06
total 2.35E-01 1.534E-01 142E =01 116E =01 R.79E-02 7A5E-02 6.37E~02
ref ff 241E-01 1.58£—01 | 46E~01 1.19£-01 9.04E 02 743 -02 6.56E—02
nrl {f 247 =01 1.63£-01 L.S1E-01 1.24E -0 G42E-02 7.73E-02 6RIE-02
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents total
cross sections from this work, *‘rel ff** represents total cross sections calculated from the relativistic form factor and.!‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued?®

Photon energy (keV)

[
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Technetium (Z=43)

0.00 1.48E+02 1.48E+02 1.46F+02 1.46E +02 1.46E+02 1.46E +02 1.45E+02
0.01 1.48E+02 1.48E+02 1.46E +02 1.46E+02 1.45E+02 1.45E+02 1.45E+02
0.02 1.48E+02 1.48E+02 1.46E +02 1.45E+02 1.45E+02 145E+02 145E+02
0.04 1.48E +02 1.48E+02 1.46E +02 1.45E+02 1.45E+02 1.45E+02 1.44F +02
0.06 [.48E+02 1.48E+02 1.46E+02 145E+02 1.44E+02 1.44E+02 1.43E+02
0.10 1.48E+02 1.48E +02 1.46E+02 1.44E+02 1.43E+02 1.42E+02 1.39E+02
0.20 1.48E+02 1.47E+02 1.45E+02 1.40E+02 1.36E+02 1.33E+02 1.24E +02
0.30 1.48E+02 1.47E+02 1.43E+02 1.33E+02 1.27E+02 1.23E+02 1.09E +02
0.40 1.47E+02 1.47E+02 1.41£+02 1.26E+02 LI7TE+02 1.12E+02 9.48E+01
0.50 1.47E+02 1.46E+02 1.38E+02 1.18E+02 1.O7E+02 1.01E+02 8.21E+01
0.60 1.47E+02 [.46E +02 1.35E+02 1L1E+0? Q.84 +01 9.15E4-01 7.12E 101
0.70 [.46E +02 1.45E+02 1.32E+02 L.O4E+02 9.01E+01 8.28F +01 6.19E+01
0.80 1.46E+02 1.44E+02 1.29E+02 9.72E+01 8.24E+01 7.48E +01 541E+01
1.00 1.45E+02 1.42E+02 1.22E+02 8.48E+01 6.90E+01 6.14E+01 4.23E+01
1.20 1.43E+02 1.40E +02 115F+02 7.40E +01 5.81E+01 5.10E 1 01 3.40L+01
1.50 1.40E+02 1.36E+02 1.05E+02 6.06E +01 4.58E+01 395E+01 2.54E+01
1.70 1.38E+02 1.34E+02 9.87E+01 5.34E+01 3.96E+01 3.39E+01 2.11LE+01
2.00 1.35E+02 1.30E+02 8.99E+01 4.46E+01 3.25E+01 2.74E+01 [.60E +01
2.50 1.29E+02 1.22E+02 7.68E+01 341E+01 242E+01 1.97E+01 9.89E+00
3.00 1.23E+02 LISE+02 6.57E+01 2.69E+01 1.81E+401 141E+01 6.22E+00
3.50 1.18£+02 1.09E£+02 5.65E+01 2.14E+01 1.35E+01 1.02E+01 4.20E+00
4.00 1.12E+02 1.02E+02 4.90E+01 1.71E+01 1.00E+01 7.40E+00 3.10E+00
5.00 1.O1E+02 8.97E+01 3.79E+01 1.10E+01 5.66E +00 4.20E+00 2.04E+00
6.00 8.89E+01 7.88E+01 3.02E+01 7.12E400 3.61E+00 2.73E+00 1.44E+00
7.00 7.84E+01 6.93E+01 2.45E+01 4.83E+00 2.62E+00 1.99E +00 1.00E +00
8.00 6.94E +01 6.11E+01 2.00E+01 3.49E+00 2.05E+00 1.55E+00 6.70E —01
9.00 6.21E+01 5.42E+01 1.63E+01 2.67E+00 1.65E +00 1.22E+00 447E-01
10.00 5.62E+01 4.82E+01 1.32E+01 2.14E+00 - L.33E+00 9.51E—-01 3.07E-01
12.50 4.60E+01 371E+01 7.78E+00 1.37E+00 731E-01 4.92E-01 {.48E-01
15.00 3.86E+01 2.94E+01 4.84E+00 8.94E—-01 3.90E-01 2.60E-01 9.46E—02
17.50 3.20E+01 2.36E+01 3.33E+00 5.73£-01 2.25E-01 1.54E—01 6.89F—02
20.00 2.59E +01 1.91E+01 2.51E+00 3.68E-01 1.48E—01 1.04E - 01 S.JASE-02
22.50 2.05E+01 1.53£+01 2.01E+00 244FE-01 1.08E—01 T75E-02 3.80E-02
25.00 1.61E+01 1.23E+01 1.64E +00 1.70E-01 8.46E~02 6.16E—-02 275E-02
27.50 1.27C 101 9.80E +00 1.35E+00 [IATAV]] 6.89E—-02 S5.01E-02 1.96E - 02
30.00 1.00E +01 7.84E~00 1.09E+00 9.72E-02 5.69£—02 4.09E-02 1.38E-02
35.00 6.64E+00 SI5E+00 6.99E -0l 6.51E—-02 3.87E-02 2.65E-02 6.78E—03
40.00 4.77E+00 3.58E+00 4.39E—01 171E-02 2.56E-02 1.65E—-02 3.35E-03
45.00 3.68E+00 2.65E +00 281E—0] 348E-02 1.66E —02 1.LOIE~02 1.70E-03
50.00 2.98E+00 2.06E +00 1.89E~01 2.57E-02 1.07E-02 6.10E-03 891FE—04
55.00 2.48E~00 1.66E +00 1.34E-01 1.88E—02 6.87E—-03 3T74E-03 4.90E—-04
60.00 2.08E-00 1.37E+00 1.00E 01 1.37E-02 449E-03 2.34E-03 2.85E-04
65.00 1.75E +00 114400 7.93E-02 1.0OE—-02 3.00£E-03 1.51E-03 1.77E-04
70.00 1.48F +00 9.62E-01 6.52E—02 744E-03 2.06E-03 1.01E-03 1LITE—-04
75.00 1.25E+00 8.16E —01 5.56E-02 5.62E-03 1.47E-03 T11E-04 8.32E-05
80.00 1.O6E +00 7.01E-01 187E-02 4.35E-03 1.O9E-03 S.22E-04 6.31E—-05
85.00 9.13E~-01 6.11E-01 4.39E-02 3.46E-03 841E—-04 4.01E-04 S5.09E-05
90.00 7.98E—-01 S41E-01 4.04E-02 284E-03 6.75E—04 3.22E-04 432E-05
95.00 7.10E~01 4.88£—-01 3.80£-02 240E-03 5.62E-04 2.69E—-04 381E—-05
105.00 5.96F —-01 $20E-01 3.53E-02 1.85£-03 4.27E-04 207E-04 3.26E-05
120.00 5.20E 01 378E-01 IHE-02 l44E-03 33E-04 1.63E~04 295E-05
135.00 5.00E-01 3.69E-01 3.50E-02 1L2SE-03 2.87E-04 144 -04 2.89E-05
150.00 5.02E~01 34E-01 359F-02 LI4E-03 2.65E—-04 1.34E-04 291E-05
165.00 S5.08E—-01 380E—-01 3.66E-02 1LO9E-03 254E-04 1.30E—-04 295E-05
130.00 - SI0E-01 382F-01 3.68£—-02 1.OSE-03 2.50E =04 1.28E—04 2.96FE—05
total 4335 +01 333E+01 6.57TE +00 [ 47E+00 8.84E—-01 6.85E-01 346E—-01
rel ff $21E+01 L4E+01 6.50E+00 149L£+00 8.99F—-01 7.00E-01 3.54E-01

arl ff +30£+01 321E+01 6.69£ +00 1.54£ 00 9.32E-01 7.26E-01 3.68E 01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tota
cross sections from this work, ‘‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross section:
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6 .
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Technetium (Z=43) .
0.00 . 145E+02 1.45E+02 1.45E+02 1.45E+02 1.45E+02 145E+02 1.45E+02
0.01 1.45E+02 1.45E+02 1.45E+02 1.45E+02 1.45E+02 1.45E+02 1.45SE+02
0.02 1.45E+02 1.45E+02 145E+02 1.45E+02 1.44FE+02 1.44E+02 1.43E+02
0.04 1.44E+02 143E+02 143E+02 1.42E+02 1.41E+02 1.40E+02 1.40E +02
0.06 1.42E+02 1.40E+02 1.40E +02 1.39E+02 1.37E+02 1.35E+02 1.34E+02
0.10 1.37E+02 1.33E+02 1.32E+02 1.29E+02 1.25E+02 1.22E+02 1.20E +02
0.20 L19E+Q2 1.10E+02 1.08E+02 1.03E+02 9.65E+01 9.13E+01 8.80E+01
0.30 1.01E+02 8.97E+01 8.74E+01 8.14E+01 7.33E+01 6.73E+01 6.35E+01
0.40 8.56F+01 7.28E+01 7.03E+01 6.41E+01 5.61E+01 5.05E+01 4.73E+01
0.50 7.23E+401 S5.94E+01 5.70E+01 5.11E+01 439E+01 393E+01 3.66E+01
0.60 6.13E+01 491E+01 4.68E+01 4.16E +01 3.53E+01 3.15E+01 2.94E+01
0.70 5.25E+01 4.11E+01 3.91E+01 345E+01 291E+01 2.58E+01 2.40E+01
0.80 4.53E+01 3.50E+01 3.32E+01 291E+01 243E+01 2.12E+01 1.95E+01
1.00 3.48E+01 2.64E+01 2.49E +01 2.14E+01 1.71E+01 1.40E+01 1.22E+01
1.20 2.75E+01 2.02E+01 1.89E+01 1.59E +01 1.19E+01 9.12E+00 7.40E+00
1.50 1.98E+01 1.35E+01 1.24E+01 9.90E +00 6.93E+00 5.05E+00 3.99E+00
1.70 1.59E +01 1.02E+01 9.23E+00 7.20E+00 5.00E +00 3. 75E+00 3.09E+00
2.00 1.13E+01 6.70E+00 6.01E+00 4.62E +00 3.32E+00 2.76E +00 2.56E+00
2.50 6.59E+00 3.74E+00 3.35E+00 2.63E+00 2.07E+00 1.98E+00 2.10E+00
3.00 4.18E+00 2.53E+00 2.31E+00 1.88E+00 1.50E+00 1.33E+00 1.28E+00
3.50 2.94E+00 1.9SE+00 1.80E +00 1.49E+00 1.10E+00 8.05E—01 6.12E—0t
4.00 2.24E+00 1.56E+00 1.45E+00 1.18E+00 7.86E—01 4.76E—01 2.97E-01
5.00 1.46E+00 9.28E-01 8.40E—01 6.34E—01 3.72E-01 2.06E-01 1.22E-01
6.00 9.53E~-01 5.05E-01 4.42E-01 3.12E-01 1.90E—-01 1.30E-01 1.02E—-01
7.00 6.05E—-01 2.82E—-01 242E-01 1.69E-01 1.16E-01 1.03E-01 1.08£—-01
8.00 3.86E—01 1.75E-01 L.51E-01 1.09E-01 8.23E-02 8.49E-02 1.03E-01
9.00 2.57E-01 1.24E-01 1.09E—01 8.18E—-02 6.48E-02 6.61E-02 T61E~Q2
10.00 1.82E—-01 9.72E-02 8.72E—-02 6.86E—02 S5.36E—-02 4.80E—-02 4.64FE~02
12.50 . 9.83E-02 6.51E-02 6.05E—-02 4.96E—02 331E-02 1.95E-02 1LISE-02
15.00 6.58E—-02 4.39E—-02 4.03E-02 3.14E-02 1.79E-02 8.56E—-03 4.20E—03
17.50 4.68E—-02 274E—-02 243E—-02 1.72E—-02 8.84F~03 4.17E-03 2.15E-03
20.00 3.30E-02 1.63E-02 1.39E-02 8.97E-03 4.27E-03 2.10E—-03 1.20E-03
22.50 2.26E—02 9.60E—03 7.90E—03 4.70E—-03 2.09E-03 1.06E —03 6.57E—04
25.00 1.52E—02 5.65E—03 453E—-03 2.52E-03 1.06E~03 537E-04 347E—-04
27.50 1.OIE-02 336E-03 2.63E—-03 1.39E-03 5.54E-04 2.77E-04 1.80F—-04
30.00 6.64E—03 2.02E-03 1.56E—03 791E-04 3.00E-04 1.47E—-04 9.46E—05
35.00 2.90E-03 7.67E—04 5.75E-04 2775E-04 9.62E~05 4.43E—-05 2.74E-05
40.00 1.31E-03 3. 14E-04 2.32E-04 1.07E-04 3.64E-05 1.64E—05 1.01E-05
45.00 6.19E-04 [41E—-04 1.03E-04 4.82E-05 1.71E-05 8.26E—06 5.37E-06
50.00 3.10E-04 6.91E-05 S5.12E~05 246F 05 9.61E-06 5.23E-06 3.78E-06
55.00 1.66E — 04 379£-05 2.86E—-05 1.46E - 05 6.63E-06 4.30E-06 3.61E-06
60.00 9.65E—-05 2.35E—05 1.81E—05 1.01E-05 5.40E-06 4.18E-06 4.03E-06
65.00 6.10E-05 1.62E—-05 1.29E-05 7.74E - 06 4.77E-06 4.17E - 06 4.36E~06
70.00 4.21E-05 1.25E-05 1.02E—-05 6.64E - 06 4.59E-06 431E-06 4.66E—06
75.00 315F-05 1.06FE—05 R.85F—-06 6.19E—06 4.66E —06 4.52E—06 4.85E-06
30.00 2.53E-05 9.45E - 06 - 8I2E-06 6.02E — 06 4.80E—06 4.68E—06 4.87E-06
85.00 2.15E-05 8.91E-06 7.83E—06 6.10E - 06 5.07E-06 4.88E 06 4.87E-06
90.00 1.93E-05 8.72E—06 7.80E—06 6.33E—-06 5.43E-06 5.14E—06 4.93E-06
95.00 1.78E—05 R71E—-0A 7Q1F=06A 6.63F—06A SRIE-0A 538FE—06 4 97F - 06
105.00 1.65E—-05 9.10E - 06 8.45E—~06 7.44E - 06 6.70E 06 6.00E — 06 5.20E-06
120.00 1.63E-05 1.OIE-05 9.64E — 06 8.88E—06 8.18E-06 T04E-06 512E—06
135.00 1.70E - 05 I.ISE-05 [.LITE-05 1.06E —05 9.80E—06 8.09E—-06 6.20FE—06
150.00 1.78E—- 05 L.2RE - 05 1.24E - 05 1.20E—-05 1.12E—-05 QO4F—06 6 TIFE—-06
165.00 1.85£-05 1.37E-05 1.34E-05 1.31E-05 1.22E—-05 9.74E—06 7.14E-06
180.00 1.87F —03 1.40E-03 1.37E-05 1.34E-05 1.26E—~05 1.00E - 05 7.32E-06
total 2.50E-01 1.64E—01 1.51E-01 1.23E-01 G34E-02 7.60E - 02 6.76E 02
rel ff 2.57E—-01 1.68E— 01 1.55E-01 1.26 E—01 A61E—-02 7.90E —02 6.98E —02
arl ff 2.67E-01 {.75E-01 1.61E~-01 131E-01 1.00E - 01 38.22E—-02 T26E-02
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff"* represents total cross sections calculated from the relativistic form factor and “nrl ff’ represents total cross sections
calculated from the nonrelativistic form factor—Continued?

Photon energy (keV)

8
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Ruthenium (Z=44)

0.00 1.55E+02 1.55E+02 1.53E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02
0.01 1.55E+02 [.55E+02 [.53E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02
0.02 1.55E+02 1.55E+02 1.53E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02
0.04 1.55E+02 1.55E+02 1.53E+02 1.52E+02 1.52E+02 1.52E+02 1.51E+02
0.06 1L.55E+02 L.55E+02 1.53E+02 1.52E+02 LS1E+02 LSIE+02 1.50E +02
0.10 1.55E+02 1.55E+02 1.53E+02 1.51E+02 1.50E+02 1.49E+02 1.46E+02
0.20 1L.55E+02 1.54E+02 1.52E+02 1.46E+02 1.42E+02 140E+02 1L.31E+02
0.30 1.55E 402 1.54E 102 1.50E+02 1.40E£+02 1.33E+02 1.29E+02 LL1I5E+02
0.40 1.54E+02 1.54E+02 1.48E+02 1.32E+02 1.23E+02 [.LITE+02 9.99E+01
0.50 1.54E+02 1.53E+02 1.45E+02 1.24E+02 [L13E+02 LOTE+02 8.67E+01
0.60 1.54E+02 1.53E+02 1.42E+02 LITE+02 1.04E +02 9.65E+01 7.51E+01
0.70 1.53E+02 1.52E+02 1.39E+02 1.1I0E+02 9.50E+01 8.73E+01 6.54E +01
0.80 1.53E+02 1.51E4+02 1.35E+02 1.02E+02 8.70E+01 7.90E +01 5.70E+01
1.00 1.52E+02 1.49E+02 1.28E+02 8.95E+01 7.29E+01 6.48E +01 443E+01
1.20 1.50E+02 1.47E+02 1.21E+02 7.81E+01 6.13E+01 5.36E+01 3.54E+01
1.50 1.47E 1 02 1.43E+02 1.11E+02 6.39£ +01 4.81E+01 4.14E+01 2.64E+01
1.70 1.45E+02 1.40E+02 1.04E +02 5.62E+01 4.14E+01 3.54E+01 221E+01
2.00 1.41E+02 1.36E+02 9.48E+01 4.68E+01 3.38E+01 2.85E+01 1.70E+01
2.50 1.35E+02 1.29E+02 8.11E+01 3.56E+01 2.51E+01 2.06E+01 1.07E+01
3.00 1.30E+02 1.21E+02 6.94E +01 2.80E+01 1.91E+01 1.50E +01 6.83E+00
3.50 1.24E+02 1.14E+02 5.97E+01 2.24E+01 1.45E+01 LLI0OE+01 4.58E+00
4.00 1.18E+02 1.07E+02 5.16E+01 1.81E£+01 1.09£ +01 8.08E+00 3.31E+00
5.00 1.06E£ +02 9.46E+01 3.96E+01 1.18E+01 6.22E+00 4.58E+00 2.11E+00
6.00 9.45E+01 8.32E+01 3.14£+01 7.77E+00 3.90E+00 2.92E+00 1.50E 00
7.00 8.35E+01 7.33E+01 2.55E+01 5.28E+00 2.75E+00 2.09E +00 1.06E +00
8.00 737E+01 6.46E +01 2.10E+01 37TE+00 2.13E+00 1.60E+00 7.28E—01
9.00 6.55E+01 5.71E+01 L73E+01 2.85E+00 1.71E+00 1.27E 400 4.92E-01
10.00 5.89E+01 5.08E+01 1.42E+01 2.26E+00 1.39£+00 1.00E +00 3.38E-01
12.50 4.74E+01 3.88E+01 8.53E+00 1.43E+00 791E-01 5.36E~01 1.59E-01
15.00 3.96E+01 3.06E+01 S3LE+00 9.47E-01 430E-01 2.86E—01 9.89FE~02
17.50 3.31E+01 246E+01 3.59E+00 6.19E-01 247E-01 1.67E—-01 TA4E— (0.
20.00 2.73E+01 2.00E +01 2.65E+00 4.02E-01 1.59E-01 1.11E-01 5.38E-02
22.50 2.20E+01 1.63E+01 2.09E+00 2.67E-01 L.LI4E-01 8.13E~02 4.02E-02
25.00 1.75E+01 1.32E+401 1.71E+00 1.86E~01 8.82E—-02 6.39E—-02 295E~-02
27.50 1.39E+01 1.06E+01 1.41E+00 1.35E-01 7.15E-02 5.20E-02 2.12E-02
30.00 L11E+01 8.58E+00 1.15E+00 1.04E—01 592E-02 426E-02 1SIE-02
35.00 7.31E+00 5.66E +00 7.55E-01 . 6.82E-02 4.07E-02 281E-02 7.53E-03
40.00 S.17E+00 3.90£+00 4.82E-01 4.90E - 02 2.73E-02 1.78E—-02 3.77E-03
45.00 3.90E+00 2.84E+00 3.10E-01 3.64E£-02 1.80E - 02 1.10E-02 1.93E-03
50.00 3.11E£+00 2.18E+00 2.07E-01 2.71E-02 1.17E-02 6.77E-03 1.O2E-03
55.00 2.56E+00 1.74E+00 1.46E—01 2.00E-02 761E-03 4.19£~03 S.64E 04
60.00 2.1SE+00 1.42E+00 1.08E ~01 1.48E—-02 5.01£~03 2.65E-03 330E-04
65.00 1.82E+00 1.19E+00 8.44E-02 1.O9E—-02 337E-03 1.72E—03 2.04E — 04
70.00 1.55E+00 1.01E+00 C6.88E-02 8.18E—03 2.34E~-03 1.16E—03 1.36E~04
75.00 1.32E+00 8.60E£—01 5.83E-02 6.23E-03 1.68E - 03 8.18E-04 9.65E-05
80.00 1L.1I3E+00 7.44E-01 S.10E-02 4.85E-03 1.25E-03 6.03£—-04 7.33E-05
85.00 984E-01 6.53E-01 459E-02 3.89E~03 9.67E—04 4.65E-04 5.90E-05
90.00 8.67£~01 5.83E-01 4.23E-02 321E-03 T79E—04 375E-04 5.01E-05
95.00 7.77E-01 5.29E-01 3.98£-02 2.72E-03 6.51E—04 3.14E-04 4.42E-05
105.00 6.59E - 01 4.60E =01 3.72E-02 2.11E-03 4.96E —04 241E-04 3T77E~-05
120.00 5.80E-01 4.16E-01 3.66E—-02 1.66F—03 3.87E-04 1.91E—04 3.39C 05
135.00 5.59E£-01 4.08E—-01 3TSE-Q2 144E-03 336E-04 1.68E ~04 3.29E-05
150.00 5.59E-01 113E-01 3.86£-02 1.33E-03 3.10E-04 1.57TE-04 330E-05
165.00 5.65E-01 4. 19E -0t 394E-02 1.27E~-03 297E-04 1L.SIE-04 3.33E-05
180.00 S.68E-01 4.22E-0] 397E-02 1.25E-03 2.93E-04 1.50E—04 3.35E-05
total $.60E+01 3.54E+01 6.98E +00 1.57TE+00 9.40E-01 7.28E-01 3.68E~01
rel ff J46E +01 334E+01 6.89E£+00 1.58E +00 9.55E£-01 TAE -0 3.77E-01

nrl ff 4.56E+01 341E+01 T.1E+00 1.64E +00 9.93E-01 7.74E 01 3.92E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents total
cross sections from this work, *‘rel ff"" represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[}
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Ruthenium (Z=44)

0.00 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02
0.01 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02
0.02 1.52E+02 1.52E+02 1.52E+02 1.51E+02 1.51E+02 [.51E+02 1.50E+02
0.04 1.51E+02 1.50E+02 1.50E +02 1A9E +02 1.48E +02 1.47E+02 1.46E+02
0.06 1.49E+02 147E+02 1.47E+02 1.45E+02 1.43E+02 1.42E+02 1.40E+02
0.10 1.43E+02 1.39E+02 1.38E+02 [.36E+02 1.32E+02 1.28E+02 1.26E+02
0.20 1.2SE+02 1.1I6E+02 1.14E+02 1.09E +02 1.02E+02 9.62E+0t 9.28E +01
0.30 1.07E+02 9.46E +01 9.21E+01 8.59E+01 7.73E+01 7.10E+01 6.70E +01
0.40 9.03E£+01 7.69E +01 7.42E+01 6.77E+01 5.91E+01 5.32E+0] 4.96F +01
0.50 7.64E+01 6.27E+01 6.01E+01 5.39E+01 4.61E+01 4.10E+01 3.81E+01
0.60 6.47E +01 5.16E+01 4.92E+01 4.36E +01 3.69E+01 3.27E+01 3.04E+01
0.70 5.53E+01 4.31E+01 4.09E +01 3.60E+01 3.02E+01 2.68E+01 2.50E+01
0.80 4.75E+01 3.65E+01 3.46E +01 3.03E£+01 2.52E+01 2.22E+01 2.05E+01
1.00 3.63E+01 2.73E+01 2.58E+01 2.23E+01 1.80E +01 1.51E+01 1.33E+01
1.20 2.86E+01 2.11E+01 1.98E+01 1.67E+01 1.28E+01 1.00E +01 8.27E+00
1.50 2.07E +01 1.44E +01 1.33E+01 1.08E +01 7.62E+00 5.53£+00 4.315+00
1.70 1.68E+01 1.11E+01 1.01E+01 7.94E +00 5.50E+00 4.02£+00 3.21E+00
2.00 1.22E+01 7.39E+00 6.65E +00 5.11E+00 3.60E+00 2.85E+00 2.52E+00
2.50 7.21E+00 4.07E+00 3.64E +00 2.82E+00 2.17E+00 2.02E+00 2.10E+00
3.00 4.54E+00 2.66E +00 241E+00 1.93E+00 1.54E+00 1.43E+00 1.44E+00
3.50 3.14E+00 2.00E+00 1.84E+00 1.51E+00 L.ISE+00 9.02E-01 7.47E~01
4.00 2.36E+00 1.60E +00 1.48E-+00 1.21E+00 8.35E—-01 5.39E-01 3.59E~01
5.00 1.52E+00 9.95E-01 9.07E-01 6.96£—01 4.12E-01 2.23E-01 [.28£—~01
6.00 1.01E+00 5.59E—-01 4.92E-01 3.52E-01 2.10E-01 1.34E-01 9.64E~02
7.00 6.56E—01 3.13E-01 2.69E-01 1.88E—-01 1.24E-01 1.04E-01 1.02E~01
8.00 4.23E-01 1.92E-01 1.65E—01 1.17E-01 8.64E—-02 8.68F—02 1.02E-01
9.00 2.82E-01 1.32E-01 1.15SE-01 8.52E-02 6.70E—02 6.95E-02 8.23E~02
10.00 1.98£—01 1.01E—01 9.02E—-02 0.99E—02 5.51E—02 5.19E—02 537E—02
12.50 1.04E—01 6.69E—02 6.19E—-02 5.07E-02 348E-02 2.17E-02 1.37E~02
15.00 6.84E—-02 461E-02 4.26E—02 335E-02 1.95E-02 944E-03 4.65E~03
17.50 4.89E-02 295E-02 2.64E-02 1.90E—-02 9.89E—-03 4.59E-03 2.30E-03
20.00 349E—02 1.79£€—02 1.54E—02 1.01E—02 4.35E—03 2.33£—03 1.29E~03
22.50 243802 1.O7E-02 8.84E-03 5.34E-03 240F—03 1.20£-03 7.26E—04
25.00 1L65E—02 6.33E-03 - 5.10E-03 2.88E—-03 1.22E-03 6.16E—04 3.93E-04
27.50 LILE=-02 3.79E-03 299E-03 1.60E—03 6.40E—04 3.20E—-04 2.07E-04
30.00 7.39E—03 2.30£—03 1.78L£ —03 9. 10£—04 3.48L—04 1./71E—04 1.10E—04
35.00 328E~03 8.81E—04 6.62E—-04 318E-04 {.12E-04 5.16E—05 3.20E-05
40.00 1 49E~03 3.62E-04 2.68E—04 1.24E—04 4.20E-05 1.89E—05 [.16E~05
45.00 TAE-04 1.62E—04 1.20E-04 5.54E-05 1.95E-05 9.28E—06 5.98E—00
50.00 357£—-04 T.98L—05 5.90£-05 J81E—05 1.USE—U5 5.76£— U6 4. [UE— U6
55.00 192E-04 $36E-05 3.27E-05 1.65E - 05 7.34E-06 4.66E —06 385E-06
60.00 1L12E~-04 2.69E—-05 2.06E 03 1.13E-05 591E-06 4.48E 06 427E-06
65.00 7.04E-05 [.84£—05 1.45E—-05 8.61E—06 5.19E-06 4.46E — 06 4.63E—-06
70.00 1.86E—~05 141E-05 1.I15SE-05 7.34E 06 4.96E—-06 4.60E — 06 497E-06
75.00 3.63E-05 1.1I9E—-05 9.88E—06 6.79E—06 5.01E-06 4.82E-06 5.19E-06
80.00 291E~-05 1.06E — 05 9.03E-06 6.58E—06 5.15E-06 4.99E-06 5.23E-06
85.00 247E-05 9.93E—-06 8.66F — 06 6.63E—-06 S543E-06 5.21E-06 5.25E—06
90.00 221E-03 9.69E—06 8.61E—06 6.87E—06 5.80E—06 5.49E£-06 5.34E-06
95.00 204E-05 9.63E-06 8.69E — 06 7.16E - 06 6.18E—06 5.76E—06 5.40E - 06
103.00 1.88£ ~03 LOOE — 03 9.23E-06 7.99£ - 06 7.12£-06 6.42F - 06 5.66F—06
120.00 1.83£~05 1LILE=03 1L.O4E-05 9A8E - 06 8.65E—06 7.52E-06 6.23E—06
135.00 1.90E - 03 1.25E-05 1.20E—03 1.12E-05 1.O3E-05 8.62E-06 6.74E — 06
150.00 i.98E - 03 1.38E - 05 1.33E-03 1.27E-03 1I8E~05 9.62F—06 7.29E-06
165.00 204E-05 147E-05 1.43E-035 1.38£—05 1.28£-03 1.O4E =05 7.73E-06
130.00 207E-0S 1LS0E=03 1 46E —03 142E-03 1.32E-05 1.06E—05 791E-06
total 265E-01 1.74E£-01 1.60E—=01 1.31E-01 9.93£-02 8.08E—02 TA8E-02
rel ff 27301 L.79E - 01 [.65E =01 [L34E - 01 [.02£-01 841£-02 TA3E-02

nrl {f 284 =01 1.86E~01 LT2E-01 1.40E - 01 LOTE-01 8.76£-02 TTHE-02
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TaBLE L. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
poo4.8. 1112.1, 1274.5. 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work. *‘rel ff*" represents total cross sections calculated from the relativistic form factor and “‘nrl ff"' represents total cross sections

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
1deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Rhodium (Z=45)

0.00 1.62E +02 1.62E+02 1.60£ +02 1.59E+02 1.59E+02 1.59E+02 1.59E+02
0.01 1.62E+02 1.62E+02 1.60E +02 1.59E+02 1.59E+02 1.59E+02 1.59E+02
0.02 1.62E +02 1.62E+02 1.60E +02 1.59E+02 1.59E +02 1.59E+02 1.59E +02
0.04 1.62E+02 1.62E+02 1.60E +02 1.59E+02 1.59E+02 1.59FE+02 1.58E+02
0.06 1.62E+02 1.62E+02 1.60E +02 1.59E+02 1.58E+02 1.58E+02 1.57E+02
0.10 1.62E+02 1.62E+02 1.60E+02 1.58E+02 1.56E+02 1.56E+02 1.52E+02
(.20 1.62E+02 1.62E+02 1.59E-02 1.53£+02 1.49E+02 1.46E+02 1.37E+02
0.30 1.62E+02 LO6LE-02 1.57E+02 1.46E+02 1.39E+02 1.35E+02 1.20E+02
0.40 1.61E-02 1.61E+02 1.55E+02 1.39E+02 1.29E+02 1.23E+02 1.OSE+02
0.50 1.61E-02 1.60E +02 1.52E+02 [.31IE+02 1.19E-02 LI2E+02 9.13E+01
0.60 1.61E+02 1.60E +02 1.49E+02 1.23E+02 1.09E +02 1.02E+02 7.92E+01
0.70 1.60E +02 1.59E +02 1.45E+02 1.1SE+02 1.OOE +02 9.20E +01 6.89E +01
0.80 1.60E +02 1.58E +02 1.42E+02 1.O8E +02 9.17E+01 8.32FE+01 6 O0F +01
1.00 1.59FE+02 1.56E+02 1.34E+02 943E+01 7.69E +01 6.83E+0! 4.64E+0]
1.20 1.57TE+02 1.54E+02 1.27E+02 8.23E+01 6.46E +01 5.64F +01 3.69E+01
1.50 1.54E+02 1.50E£+02 1.16E+02 6.73E+01 5.04E+01 4.33E+01 2775E+01
1.70 1.52E+02 1.47E4+02 1.09E+02 S91E+01 4.33E+01 3.69E +01 2.31E+01
2.00 1.48E+02 143E+02 9.98E +01 491E+01 3.52E+01 2.97E+01 1.79E+01
2.50 142E+02 1.35E+02 8.55E+01 3.72E+01 2.62E+01 2. 15E+01 1.1I6E+01
3.00 1.36E+02 1.27E+02 7.32E+01 2.92E+01 2.01E+01 1.59E+01 T47E+00
3.50 1.30E+02 1.20E+02 6.28E+01 2.34E+01 1.54F +01 [.L1BE~+01 4.97E-00
4.00 1.24E+02 1.13£+02 SA43E+01] 1.90E +01 1.17E+01 8.77E-00 3.54E-00
5.00 1L12E+02 9.97E+01 4.14E+01 1.26E+01 6.80E +00 4.98E+00 2.19E-00
6.00 1.00E+02 8.77E+01 3.27E+01 8.43E+00 421E+00 3.13E+00 1.57E+00
7.00 8.86F +01 7.73E+01 2.66E+01 5. 74E+00 291E4+00 2.19E+00 L1I3E+00
8.00 7.80E +01 6.81E+01 2.20E+01 4.07E+00 221E+00 1.67E +00 7.87E—01
9.00 6.91E£+01 6.02E +01 1.83E£+01 3.04E+00 1.78E 400 1.32E+00 5.38E-01
10.00 6.17E+01 5.34E+01 1.51E+01 2.38E+00 1.46E +00 1.06E +00 3. 70E~01
12.50 4.90E +01 4.05E+01 9.30E+00 1.49FE+00 8.52E-01 S.81E-01 1.71E-01
15.00 407E+01 318E+01 5.80£ =00 1.00E+00 4T71E-01 313E-0t 1.04E-01
17.50 343E+01 2.57E+01 3.86£ 00 6.65E—01 2.70£-01 1.82E—-01 T42FE—-02
20.00 2.86F +01 2 10E+01 2.80£-00 4.37E-01 L71E-01 LI18E-01 S6IE—-02
22.50 2.35E-+01 1.73E ¢ 01 2.18L - 00 2.92E-01 1.20E—01 8.54E—02

25.00 1.90E +01 141E-01 1.77E+00 2.02E-01 9.22E-02 6.65£-02 JME-02
27.50 1.52£+01 1.ISE=0] 1.47E+00 1.46E ~ 0t THE~02 SA0E-02 229E-02
30.00 1.22£-01 9.33E+00 1.22E+00 1.11E-01 6.15E-02 44402 1.64E-02
35.00 3012100 G A8E+00 8. 128 - 01 7A7E~02 +27E-02 298L =02 ¥.34L~03
40.00 S58E+00 $23E+00 5.26E - 01 S12E-02 291E-02 1.92E-02 $22E-03
45.00 LASE+00 30400 JAIE-0L IBNE-02 1.93£-02 1.20E-02 218E-03
50.00 325E-00 2.30E+00 227E-01 285E-02 1.27E-02 T48E 03 116E£—-03
35.00 2.00£ ~00 1.82E —00 1.38E—101 2A3E—02 ¥.38E —03 4.68E 03 6.46E£—04
60.00 222K 00 148E =00 LIGE—01 L59FE-02 S.57FE—03 2.98E—03 3.79E-04
65.00 1.89E 00 1246 +00 9.00E- 02 FI9E~02 3T8E—03 1.95F—03 2.36E—-04
70.00 LOLE-00 1.OSE+00 7.28E-02 8.94F—03 2.63E-03 1.32E-03 15704
73.00 1.39E 00 9.04E =01 61302 6.86FE—03 1.90F - 03 9.35F - 04 12E--04
50.00 1.20£ 00 7.87E-01 S35E-02 5.39E-03 142E-03 6.92E—04 848~ 05
83.00 1.OSE =00 6.96E£ =01 4.80E-02 434E-03 1LIIE=03 5.36E 04 6.82E—05
90.00 9,36 - 01 6.245-01 44302 3.60E-02 8.94E-04 $33E-04 5.79E 03
93.00 =01 ST0E =01 LI8E-02 307TE-02 7.50E~04 3.64L 04 SA1E=03
103,00 -0l S.O0E =01 392£-02 240E =03 574604 281E-04 434E-05
120,00 - 01 1.30£-01 388E-02 1.90F - 02 JA9E-04 222E-04 3.88£-05
135.00 6.19£ - U1 4485 =01 400E-02 166K - 02 391E-04 1.96FE —04 3.75E-03
130.00 6.204 =01 45301 $I4E--02 1.53£ =03 3.60E 04 L82E—-04 3T4E-05
163.00 6231~ 01 J60E - 01 424E-02 147603 345E-04 1.76E - 04 3.76£-05
150.00 6.28E = 0] LO3E-01 127502 145 ~03 34TE-04 1746 =04 377E-03
total 48801 376L =01 THE-00 1.66FE ~00 9.97L - 01 7736 =01 2.90£-01
rel f1 17321 -01 RINRYIES N 7.30E-00 1.O68E 00 1.O1E =00 7.90E—-01 4.00E =01
nrl 11 AN -0 30iE-0] TARE 00 175800 1.OOE ~00 8.22F - 01 4175 =01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon efergies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘“‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Rhodium (Z=45)

0.00 1L.59E+02 1.59E+02 1.59E+02 1.59E+02 1.59E+02 1.59E+02 1.59E+02
0.01 1.59E+02 1.59E+02 1.59E+02 1.59E +02 1.59E+02 1.59E+02 1.58E+02
0.02 1.59E+02 1.59E+02 1.58E+02 1.58E+02 1.58E+02 1.57E+02 1.57E+02
0.04 1.S7E+02 1.57TE+Q2 1.56E+02 1.56E+02 L.5SE+02 1.54E+02 LS3E+02
0.06 1.56E +02 1.54E+02 1.53E+02 1.52E+02 1.50E+02 1.48E+02 1.47E+02
0.10 1.50E+02 1.46E+02 1.45E+02 1.42E+02 1.38E+02 1.35E+02 1.32E+02
0.20 1.31E+02 1.22E+02 1.20E+02 1.14E+02 1LO7TE+02 1.01E+02 9.77E+01
0.30 1.12E+02 9.96E +01 9.70E+01 9.05E+01 8.15E+01 748E+01 7.06E+01
0.40 9.51E+01 8.10E+01 7.82E+01 7.14E+01 6.23E+01 5.59E+01 5.21E+01
0.50 8.05E+01 6.61E+01 6.33E+0t 5.67E+01 4.83E+01 4.28E+01 3.97E+01
0.60 6.82E+01 5.43E+01 5.17E+01 4.57E+01 3.85E+01 3.40E+01 3.15E+01
0.70 5.81E+01 451E+01 4.28E+01 3.75E+01 3.14E+01 2.78E+01 2.60E+01
0.80 4.99E+01 3.81E+01 3.61E+01 3.14E+01 2.62E+01 2.32E+01 2.16E+01
1.00 3.78E+01 2.84E+01 2.68E+01 2.32E+01 1.89E+01 L.61E+01 1.45E+01
1.20 2.98E +01 221E+01 2.07E+01 1.76E +01 1.37E+01 1.09E +01 9. 15E+00
1.50 2.17E+01 1.54E+01 1.43E+01 1.16E+01 8.32E+00 6.03£+00 4.67E+00
1.70 1.77E+01 1.1I9E +01 1.10E +0t 8.70E+00 6.02E+00 431E+00 3.35E+00
2.00 1.31E+01 8.10E+00 7.31E+00 5.63E+00 3.90E+00 2.97E+00 2.50E+00
2.50 7.85E+00 4.42E+00 3.95E+00 3.03£+00 2.28E+00 2.06E+00 2.10E+00
3.00 4.92E+00 2.80E+00 2.52E+00 2.00E+00 1.59E+00 1.52E+00 1.59E+00
3.50 3.35E+00 2.06E+00 1.88E+00 1.54E+00 1.19E+00 9.99E—-01 891E-01
4.00 2.48E+00 1.65E+00 1.52E+00 1.25E+00 8.85E-01 6.05E—-01 4.28E—-01
5.00 1.58E+00 1.06E +00 9.73E-01 7.57E-01 4.53E-01 2.42E-01 1.36E—01
6.00 1.07E+00 6.14E-01 5.44E-01 3.94E-01 2.31E-01 1.39E-01 9.32E-02
7.00 7.07E-01 3.46E-01 2.98E—-01 2.08E-01 1.34E-01 1.06E—-01 9.73E—-02
8.00 4.61E-01 2.09E-01 L79E-01 1.26E—01 9.10E-02 8.87E—-02 1.02E-01
9.00 3.07E-01 1.41E-01 1.22E-01 8.94F—-02 6.94E —02 7.26E~02 RIRE—02
10.00 2.14E-01 1.06E—01 9.38E-~02 7.16E—02 5.67E-02 5.57E-02 6.09E—-02
12.50 1.10E-01 6.88E—02 6.35E—02 5.19E-02 3.64E-02 240E-02 1.61E—-02
15.00 7.13E-02 4.83E—02 4.47E-02 3.56E—-02 2.11E-02 1.04E—-02 5.16E—-03
17.50 5.10E—-02 3.16E—02 2.85E—-02 2.09E-02 1.10E—-02 5.05E—03 2.47E-03
20.00 3.68E—02 1.95E~-02 1.69E—-02 L.1I3E-02 S47E—-03 2.59E-03 1.39E-03
22.50 2.60E—-02 1.18E-02 9.83E-03 6.03E-03 2.74E-03 1.35E—-03 7.99E—-04
25.00 1.79E-02 7.06E—-03 5.72E-03 3.27E-03 1.40E-03 7.03E—04 4.42E—04
27.50 1.22E-02 426E-03 3.37E-03 1.82E-03 7.38E—04 3.68E—-04 237TE-04
30.00 8.18E—-03 2.60E-03 2.02E-03 1.04E-03 4.02E—-04 1.97E—-04 1.27E-04
35.00 3.69E-03 1.OIE—-03 7.59E—-04 3.66E—04 1.29E-04 5.98E-05 3.73E—-05
40.00 1.70E-03 417E-04 3.08E—-04 1.43E-04 484E-05 2.18E-05 1.33E-05
45.00 8.14E—-04 1.87E-04 1.38E—-04 6.36E—-05 221E-05 1.04E-05 6.68E—06
50.00 4.11E-04 9.18£-05 6.78E —05 321E-05 1.21E-05 6.35E-06 4.46E—06
55.00 221E-04 5.00E-05 3.74E-05 1.87E-05 8.14E—06 5.07E—-06 4.12E-06
60.00 1.29E~04 3.07E-05 2.35£-05 1.27E—-05 6.49E—-06 4.82E—-06 4.53E—06
65.00 8.11£—05 2.09L—-05 1.64L - 05 9.59L - 06 5.65L 06 4.78L 06 4.92E 06
70.00 5.59E-05 1.60E—05 1.29E-05 8.12E—-06 5.37E-06 4.93E—-06 5.30E—-06
75.00 4.17E-05 1.33E-05 1.10E—-05 747E-06 5.40E—-06 5.16E—-06 S.S6E-06
80.00 3.34E-05 1.18E—05 1.00E—05 7.20E-06 5.53£-06 5.34E—-06 5.61E—-06
85.00 2.83E—05 1.11E—-03 9.60E — 06 7.23E-06 5.82E—00 55706 5.066L — 06
90.00 2.52E-05 1.08E—-05 9.50E—-06 7.46E —06 6.20E—06 5.88E—06 5.77E-06
95.00 2.32E-05 1.07E-05 9.55E-06 7.75E-06 6.60E— 06 6.17E—-06 S.85E—06
105.00 2.13E-05 1.10E-05 1.01E-05 8.60E—-06 7.57E-06 6.87E—-06 6.15SE—Q6
120.00 2.06E-05 1.21E-05 LI3E-05 1.01E-05 9.16E—06 8.04E—-06 6.78E—06
135.00 212E-05 1.35E-05 1.29E-05 1.19E—-05 1.09E-05 9.20E-06 7.32E-06
150.00 2.20E-05 1.49E-05 143E-05 1.35E-05 1.24E-05 1.02E—-05 7.89E—-06
165.00 226E-05 1.58E—05 1.33£-05 1.46E—05 1.35E-05 [.IOE—05 8.35E—-06
180.00 2.29E-03 1.61E-05 1.56E—-05 1.50E-05 1.39E~-05 L.I3E-05 8.55E—-06
total 2.81E-01 1.85£ 01 1.70E-01 1.39E-01 1.05SE-01 8.57E-02 7.63E-02
rel ff 2.90E-01 1.90E-0] L75E-01 [43E-01 1.09E-01 8.93E-02 7.89E-02

nri ff J.03E£-01 1.98E-01 1.82E-01 1L49E-01 L13E-01 932E-02 8.24E—-02
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TsBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
cross sections from this work, *‘rel ff* represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
palladium (Z=46)

0.00 1.L69E+02 1.69E +02 1.67E+02 1.67E+02 1.66E +02 1.66E +02 1.66E +02
0.01 1.69E +02 1.69E +02 1.67E+02 1.66E +02 1.66E+02 1.66E +02 1.66E +02
0.02 1.69E +02 1.69E +02 1.67E+02 1.66E+02 1.66E+02 1.66E+02 1.66E +02
0.04 1.69E+02 1.69E +02 1.67E+02 1.66E +02 1.66E+02 1.66E +02 1.65E+02
0.06 1.69E +02 1.69E +02 1.67E+02 1.66E +02 1.65E+02 1.65E+02 1.64E+02
0.10 1L69E+02 1.69E-+02 1.67E+02 1.65E+02 1.63E+02 1.63E+02 1.59E+(2
0.20 1.69E+02 1.69E+Q2 L66E+02 1.60E+02 1.56E+02 1.53E+02 143E+02
0.30 1.69E +02 1.69E +02 1.64E+02 1.53E+02 1.46E+02 141E+02 1.26E+02
0.40 1.69E +02 1.68E+02 1.62E+02 145E+02 1.35E+02 1.29E+02 1.10E +02
0.50 1.68E+02 1.68E+02 1.59E+02 1.37E+02 1.25E+02 1.18E+02 9.60E +01
0.60 1.68E +02 1.67E+02 1.56E+02 1.29E+02 1.1SE+02 LOTE+02 8.33£+01
0.70 1.67E+02 1.66E +02 1.52E+02 1.21E+02 1.05SE+02 9.67E+01 7.25E+01
0.80 1.67E+02 1.65E +02 1.48E+02 1.13E+02 9.64E +01 8.75E+01 6.31E+01
1.00 1.66E+02 1.63E+02 141E+02 991E+01 8.09E+01 7.18E+01 4.86E +Q1
1.20 L64E+(Q2 1.61E+02 1.33£+02 8.66E+01 6.79£+01 5.92E+01 3.84E+01
1.50 1.61E+02 1.57E+02 1.22E+02 7.08E+01 5.29E+01 4.53E+01 2.86E+01
1.70 1.59E+02 1.54E+02 [.ISE+02 6.21E+01 4.53E+01 3.85E+01 241E+01
2.00 1.55E+02 1.49E+02 1.05E+02 5.15E+01 3.67E+0!1 3 10E+01 1.89F +01
2.50 1.49E +02 1.41E+02 9.00E+01 3.88E+01 2.72E+01 2.25E+01 1.25E+01
3.00 1.42E+02 1.34E+02 7.70E+01 3.04E+01 2.10E+01 1.69E+01 8.12E +00
3.50 1.36E +02 1.26E +02 6.61E+01 2.45E+01 1.64E+01 1.27E+01 5.38E+00
4.00 1.30E+02 1.19E+02 S5.70E+01 2.00E+01 1.26E +01 9.47F +00 3TRE+00
5.00 L18E+02 1.0SE+02 4.33E+01 1.35E+01 7.39E+00 5.40E+00 2.29E+00
6.00 1.06E +02 9.23E+01 341E+01 9.10E+00 4.53E+00 3.34E+00 1.64E+00
7.00 9.37E+01 8.13E+01 2.77E+01 6.21E+00 3.07E+00 2.30E+00 1.20E +00
8.00 8.24E+01 7.16E +01 2.30E+01 4.39E+00 231E+00 LTAE+00 R47TE—01
9.00 727E+01 6.32E+01 1.92E+01 3.25E+00 1L.85E+00 1.38E+00 5.85E—01
10.00 6.47E+01 S.60E +01 1.61E+01 2.52E+00 1.53E+00 1LIIE+00 4.04FE 01
12.50 5.07E +01 423E+01 1.01E+01 1.56E+00 9.13E-01 6.27E-01 1.84E 01
15.00 4.19E+01 331E+0t 6.30E +00 1.06E +00 5.13E~-01 3.42E-01 1.O9F —01
17.50 3.55E+01 2.68E+01 4 1SE+00 TA3E-01 2.94E-01 1.97E-01 T2E-Q2
20.00 3.00E+01 220E+01 296E+00 4.74E-01 1.84E—-01 1.26E-01 S585E-02
22.50 2.49E+01 1.82E+01 2.28E+00 3.17E-01 1.28E—-01 9.00E-02 4.45E-02
25.00 2.03£+01 1.50E+01 1.85E+00 2.19-01 9.67E—-02 6.94F~02 333FE-0?
27.50 1.64E +01 [.23E+01 1.54E+00 1.57E-01 7I5E-02 5.61E-02 245E-02
30.00 1.32E+01 1.01E+01 1.28E+00 1.18E -0t 6.41E-02 4.63E-02 1.78E—02
35.00 8.72E+00 6.72E+00 8.70E-01 754E-02 448E—-02 3.14E-02 9.18E-03
40.00 6.02E£+00 4.58E+00 5.71E-01 5.34E-02 3.08E~-02 2.06E—02 47TME-03
45.00 441E+00 326E+00 3.72E-01 3.98E-02 2.08E—-02 1.31E-02 245E-03
50.00 341E+00 244E+00 248E-01 3.00E-02 1.38E-02 8.23E-03 1.32E-03
55.00 2.76E +00 L.91E+00 1.72E-01 2.26E-02 9.18E-03 5.19E-03 737E-04
60.00 2.30E+00 1.55E+00 1.25E~-01 1L70E-Q2 6.16E—-03 333E-03 4.34E—-04
65.00 1.96E +00 1.29E+00 9.61E-02 1.28E£—-02 421E-03 2.19E-03 271E-04
70.00 1.68E +00 1.LI0E+00 7.72E-02 9.73E-03 295E-03 1.50E—03 1.80E—04
75.00 146E+00 9.49E-01 647F~02 7.53E-03 2.14E-03 1.O7TE-03 1.28E—04
80.00 1.27E+00 8.30E—01 5.62F~02 595E-03 1.61E—03 792E-04 9.78E~05
85.00 LL1I2E+00 7.38E-01 5.04E-02 4.82E-03 1.26E~03 6.1SE—04 T87TE~-03
90.00 [.O0E+00 6.65E~01 465E-02 4.02E~-03 1.02E-03 4.98E~04 6.67E—-05
95.00 9.12E-~01 6.10£-01 4.39E-02 3.45E-03 859E-04 4.19E-04 5.88E—-05
105.00 7.88E£—01 5.40E—-01 4.13E-02 2.72E-03 6.61E—-04 325E-04 4.99E—-05
120.00 7.05E-01 4.96E-01 4IE-02 2.17£-03 520E-04 2.58E—04 4.44E-05
135.00 6.82E£ -0t +$.89E-01 4.26F-02 [.90£-03 4.353E-04 227E-04 4.26E-05
150.00 6.83E - 01 4.96F—01 442F-02 1.76E-03 4.18E-04 2.11E-04 423E-05
165.00 6.89£ - 01 5.03E-01 454E-02 1.69E ~03 4.00E-04 2.04E-04 4.25E-05
180.00 6.91£-01 S.06E—01 4.58E-02 1.67TE-03 395E-04 2.01E-04 4.25E-05
total SATE+01 3.98E+01 7.85E +00 1L76E+00 1.06E +00 8.19E—-01 4.14E-01
rel ft 499E+01 3T4E+OL TIIE+QQ LIRE~+00 1.08E+00 8.38£—0! 4.24E-01

nrl ff STE=0O1 3.83£+01 8.00E +00 1.86E +00 1LI2E+00 8.74E-01 444E-01
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TABLE I. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tc
cross sections from this work, “‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectic
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Palladium (Z=46)

0.00 1.66E +02 1.66E+02 1.66E +02 1.66E +02 1.66E+02 1.66E+02 1.66E +02
0.01 1.66E +02 1.66E+02 1.66E+02 1.66E+02 1.66E +02 1.66E+02 1.65E +02
0.02 1.66E +02 1.66E +02 1.66E +02 1.65E+02 1.65E+02 1.64E +02 1.64E +02
0.04 1.65E+02 1.64E+02 1.63E+02 1.63E+02 1.62E+02 1.61E+02 1.60E +02
0.06 1.63E+02 1.61E+02 1.60E +02 1.59E+02 1.57E+02 1.55E+02 1.53E+02
0.10 1.57E+02 1.52E+02 1.51E+02 1.49E+02 1.44E+02 141E+02 1.38E+02
0.20 1.37E+02 1.28E+02 1.25E+02 1.20E+02 1.12E+02 1.06E+02 1.03E+02
0.30 1.18E+02 1.0SE+02 1.02E+02 9.52E+01 8.57TE+01 7.87E+01 7.43E+01
0.40 9.99E+01 8.53E+01 8.23E+01 7.51E+01 6.55E+01 5.87E+01 S 46F+01
0.50 8.47E+01 6.95E+01 6.66E +01 5.95E+01 5.07E+01 4.48E+01 4.13E+01
0.60 7.17E+01 5.70E+01 542E+01 4.79E+01 4.02E+01 3.53E+01 3.27E+01
0.70 6.10E+01 4.72E+01 4.48E+01 3.92E+01 3.27E+01 2.89E+01 2.70E +01
0.80 5.23E+01 3.97E+01 3.76E+01 327E+01 2.73E+01 2.42E+01 2.27E+01
1.00 3.95E+01 295E+01 2.79E+01 241E+01 1.98E+01 1.72E+01 1.57E+01
1.20 3.10E+01 2.30E+01 2.17E+01 1.85E+01 1.46E+01 1.18E+01 1.01£+01
1.50 227E+01 1.63E+01 1.52E+01 1.25E+01 9.03E+00 6.55E+00 5.06E +00
1.70 1.RTE+01 1.29F +01 1.18E +01 9.47E +00 6.55E +00 4.63E +00 3.52E+00
2.00 1.40E+01 8.82E+00 7.98E+00 6.17E+00 421E+00 3.10E+00 2.52E+00
2.50 8.51E+00 4.79E+00 4.27E+00 3.25E+00 2.40E+00 2.12E+00 2.11E+00
3.00 5.31E400 2.96E+00 2.65E+00 2.08E+00 1.65E+00 1.60E +00 1.73E+00
3.50 3.57E+00 2.13E+00 1.94E+00 1.57E+00 1.24E+00 1.10E+00 1.04E +00
4.00 261E+00 1.70E+00 1.57E+00 1.29E+00 9.36E—01 6.73E—01 5.04E-01
5.00 1.66E+00 1LI3E+00 1.04E+00 8.17E-01 4.94E—-01 2.63E-01 1.46E - 01
6.00 1.13E+00 6.70E—-01 5.97E-01 4.37E-01 2.53E-01 1.45E-01 9.17E—-02
7.00 7.60E—01 3.80E—-01 3.29E-01 2.30E—-01 1.45E—-01 1.08E-01 9.36E—02
8.00 5.01E-01 2.28E—-01 1.95E—-01 1.37E-01 9.61E-02 9.07E—-02 1.01E~-01
9.00 334E-01 1.51E-01 1.30E~-01 941E-02 7.22E-02 7.57E-02 9.25E-02
10.00 2.32E-01 1.12E—-01 9.80E—-02 7.39E-02 5.85E-02 5.94E-02 6.79£—-02
12.50 1.16E-01 7.10E-02 6.53E-02 531E-02 3.80E-02 2.63E—-02 1.87E—02
15.00 745E-02 5.05E—~02 4.69E—-02 3.76E-02 2.27E-02 1.14E—-02 5.76E—03
17.50 5.33E-02 3.37E-02 3.05E-02 227E-02 1.21E-02 5.55E-03 2.67E—-03
20.00 3.88E—02 2.12E-02 1.85F—02 1.25E-02 6.14E—03 2.87E—-03 1.50E-03
22.50 277E-02 1.29E—-02 1.09E—-02 6.77E—-03 3.10E-03 1.51E—-03 8.76E —04
25.00 1.93E-02 7.84E-03 6.39£-03 3.70E-03 1.60E—03 T97E-04 4.94E-04
27.50 1.33E-02 4.77E-03 3.79E-03 207E-03 8.46E—04 4.22E-04 2.69E—04
30.00 9.01E-03 2.93E-03 2.28E-03 1.19E-03 4.63E—-04 227E—-04 1.46E—04
35.00 4.12E—03 1.1SE—03 8.66E — 04 4.20E—04 1.49E— 04 6.92E — 03 431£-05
40.00 1.92E-03 4.77TE—-04 354E-04 1.65E—~04 5.57E-05 2.50E-05 1.52E—-05
45.00 9.27E-04 2.15E-04 1.58E—04 7.29E-05 2.52E-05 1.18E—05 747E-06
50.00 4.70E-04 1.05E-04 7.77E-05 3.66E 05 1.36E—05 7.03E—06 4.88E—06
55.00 2.54K—-04 5.72E—-05 4.27E-05 2.12E—-05 9.04E—-06 5.52E-06 443E-06
60.00 1.48E—04 3.50E—-05 2.67E-05 1.43E-05 7.14E—-06 5.21E-06 4.833E-06
65.00 9.32E-05 2.37E-05 1.85E—-03 1.07E-05 6.17E-06 5.14E-06 5.25E-06
70.00 6.41E-05 1.80E—05 1.45E-05 8.99E 06 5.83E—-06 5.29E-06 5.67E—-06
75.00 477E-05 1.50E—-05 1.23E-05 8.22E—-06 5.83E-06 5.53E—-06 5.95E—-06
80.00 3.82E-05 1.32E-05 L.LI2E-05 7.89E - 06 5.96E—06 5.71E-06 6.03E£-06
85.00 3.23E-05 1.23E-05 1.O6E—05 7.89E—-06 6.24E—-06 5.97E-06 6.10E 06
90.00 287E-05 1.20E—-05 1.OSE-05 8.11E-06 6.65E—06 6.30E—06 6.24E — 06
95.00 264E-05 1.18E—05 1.05E-05 8.40E—06 7.05E—-06 6.60E - 06 6.34E—-06
105.00 241E-05 1.21E-05 1.10E—05 9.27E—-06 8.06E—06 7.35E-06 6.68E—06
120.00 232E-05 1.32E-05 [.23E-05 1.08E-05 9.71E—06 8.58E—06 7.36E—06
135.00 2.37E-05 147E-05 1.39E—05 1.27E-05 L1ISE—05 9.81E—-06 7.93E-06
150.00 2HE-05 1.60E — 05 1.53E-05 1.43E-05 1.31E-05 1.09E—-05 8.54E—-06
165.00 251E-05 1.70E - 05 1.64£-05 1.54E—05 142E-05 1.17E-05 9.02E-06
180.00 253E-05 1.74E-05 1.67£-05 1.58E£—-05 1.46E—05 1.20E£-05 9.22E—-06
total 298E—-01 1.96E - 01 1.8OE 01 148E—01 1L12E-01 9.09E-02 8.10E—~02
rel ff 3.08£-01 2.02£-01 1.86£—01 1.52E-01 1.15SE-0! 9.48E~02 8.37E-02
nrl tf 3.22E-01 21E-01 1.94F - 01 1.58E—01 1.21E-01 9.92E-02 8.76E—02
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total” represents total
cross sections from this work, ‘‘rel ff”’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[/
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Silver (Z=47)

0.00 1.77E+02 1.77E+02 1.75E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02
0.01 1.77E+02 1.77E+02 1.75E+02 1.74E +02 1.74E+02 1.74E+02 1.73E+02
0.02 1.77E+02 1.77E+02 1.75E+02 1.74E+02 1.74E+02 1.73E+02 1.73E+02
0.04 1.77E+02 1.77E+02 1.74E+02 1.74E+02 1.73E+02 1.73E+02 1.72E+02
0.06 1.77E+02 1L.76E+02 1.74E+02 1.73E+02 1.73E+02 1.72E+02 1.71E +02
0.10 1.77E+02 1.76E+02 1.74E+02 1.72E+02 1.71E+02 1.70E+02 1.66E+02
0.20 1.77E+02 1.76E +02 1.73E+02 1.67E+02 1.63E+02 1.60E +02 1.50E+02
0.30 1L.77E+02 1.76E +02 1L.71IE+02 1.60E+02 1.52E+02 1.48E+02 1.32E +02
0.40 1.76E+02 1.75E+02 1.69E+02 1.52E+02 1.41E+02 1.35E+02 1.16E+02
0.50 1.76E +02 1.75E+02 1.66E+02 143E+02 1.30E+02 1.23E+02 1.01E+02
0.60 1.75E+02 1.74E +02 1.63E+02 1.35E+02 1.20E+02 1LI12E+02 8.75E+01
.70 1.75E+Q2 1.73E+02 1.59E+02 1.26E+02 1.10E+02 1.01E+02 7.61E+01
0.80 1.74E+02 1.73E+02 1.55E+02 1.19E+02 1.01E+02 9.19E+01 6.62E+01
1.00 1.73E+02 1.70E+02 1.47E+02 1.O4E+02 8.49E +01 7.54E+01 5.08E+01
1.20 1L71E+02 1.68E+0Q2 1.39E+02 9.09E+01 7.13E+01 6.21E+01 401E+0!
1.50 1.68E+02 1.64E +02 1.28E+02 744E+01 5.54E+01 4.74E +01 2.98E+01
1.70 1.66E +02 1.61E+02 1.21E+02 6.52E+01 4.74E+01 4.02E+01 2.51E+01
2.00 1.62E+02 1.56E+02 1.L1I0E+02 5.40E+01 3.83E+01 3.23E+01 1.99E+01
2.50 1.55E+02 1.43E+02 9.45E+01 4.06E +01 2.84E+01 2.36E +01 1.34E+01
3.00 1.49E+02 1.40E+02 8.09E+01 3.17E+01 2.20E+01 1.78E+01 8.78E +00
3.50 142E+02 1.32E+02 6.94E +01 2.55E+0t 1.73E+01 1.35E+01 5.82E+00
4.00 1.36E +02 1.24E +02 5.98E+01 2.10E+01 1.35E+01 1.02E +01 4.04E +00
5.00 1.24E+02 1.10E+02 4.52E+01 1.44E+01 8.00E +00 5.83E+00 2.39E+00
6.00 1LLI1IE+02 9.69E+01 3.55E+01 9.78E+00 4.88E+00 3.58E+00 1.71E+00
7.00 9.88F+01 8.54E+01 2.89E+01 6.70E+00 3.26E+00 243E+00 1.26E+00
8.00 8.69E+01 7.52E+01 2.40E+01 4.72E+00 242E+00 1.81E+00 9.07E£-01
9.00 7.65E+01 6.64E+01 2.02E+01 347E+00 1.93E+00 1.44E +00 6.33E-01
10.00 6.7/E+U1 S.¥7E+01 171401 207E+00 1.6UE +00 1.17E+00 4.40E-01
12.50 5.25E+01 4.42E+01 1.09E+01 1.63E+00 9.75E—01 6.73E-~01 1.98E 01
15.00 4.32E+01 345E+01 6.83E+00 LIIE+00 5.57E-01 3.71E-01 [.1SE—-01
17.50 3.67E+01 2.79E+01 4.46E+00 7.61E—01 3.20E-01 2.13E-01 8.05E-02
20.00 3.13E+01 2.30E+01 3J4E+00 S.11E-01 1.98E-01 1.35E-01 6.10E—0Q2
22.50 2.63E+01 1.92E +01 2.39E+00 3.44E-01 1.36E—-01 9.50E—02 4.67E-02
25.00 2.17E+01 1.59E +0t 1.93E+00 2.37E-01 1.O2E—01 7.26E—02 3.53E-02
27.50 1.77E +01 1.32E+01 1.60E+00 1.70E—01 8.09E—-02 5.84E-02 2.62E-02
30.00 1.43E+01 1.08E +01 1.35E+00 1.27E-01 6.68E—-02 4.83E-02 [.92E-02
35.00 9.45E+00 7.27E+00 9.28E-01 7.95E-02 4.69E 02 331E-02 1.OIE-02
40.00 6.48E+00 4.94E+00 6.17E-01 5.59E-02 3.26E-02 2.20E-02 5.23E-03
45.00 4.63E +00 3.49E+00 4.05E-01 4 16E—-02 2.202E-0Q2 1.42E-02 275E-03
50.00 3.58E+00 2.58E+00 2.70E-01 3A5E-02 1.49E-02 9.00E-03 1.49E—-03
55.00 2.87E+00 2.00E+00 1.87E-01 2.39E-02 1.00E-02 5.73E-03 8.37TE—04
60.00 2.39E+00 1.62E+00 1.35E-01 1.81E-02 6.77E—03 3.71E-03 4.95E—04
65.00 2.03E+00 1.35E+00 1.03E-01 1.37E-02 4.66FE—03 2.46E-03 3.10E-04
70.00 1.75E+00 1.1SE+00 8.20E-02 1.OSE-02 3.29£~-03 1.69E-03 2.07E-04
75.00 1.53E+00 9.94F - 01 6.83E~02 8.22E—03 2.40E-03 1.21E-03 1.47E-04
80.00 1.34E 400 8.73E-01 391E-Q2 6.54E—03 1.82E-03 9.01E—-04 1.12E-04
85.00 LL1I9E+00 7.79E—-01 5.29E-02 5.33E-03 143E-03 7.02E-04 9.04E—-05
90.00 1.O7E+00 7.06E~01 4.88E—02 4.47F—-03 1.16E-03 S.T1E-04 7.67E-05
95.00 9.78E~01 6.51E-01 4.60E-02 385£-03 9.80E—-04 4.82E-04 6.76E—Q5
105.00 8.53E—01 5.80E—01 4.34E-02 3.06E—03 7.58E—04 3.74E-04 5.72E-05
120.00 7.09E—-01 5.37E-01 434E-02 246F—-03 S5.98E—04 298E—-04 5.06E—05
135.00 747E~01 S31E-01 4.52E-02 2.17E-03 5.22E-04 2.62E-04 4.84E-05
150.00 TARE—01 S.39F-01 +7HE-02 201E-03 4.82E-04 244E-04 4.78E—05
163.00 7.55E-01 SATE-01 $.84E-02 1.93E-03 4.62E—-04 2.35E-04 4.78E—05
180.00 7.37E-01 5.50E =01 4.89E-02 1.91E-03 4.56E—04 2.32E-04 4.79E—-05
lotal 5.46E+01 J21E+01 8.31E+00 1.86E +00 1LI2ZE+00 8.67TE—-01 4.38F - 01
ref ff 5.27E+01 395E+01 R.ITE+00 1.89E +00 [LI4E+00 8.86E—01 449E-01

nrl ff SH0E-01 +.05E+01 8.48E-00 1.97E+00 1.19E+00 9.28E-01 471E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 96«
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’ represents tc
cross sections from this work, ‘‘re} ff' represents total cross sections calculated from the relativistic form factor and “‘nr] " represents total cross sectic

from the ic form factor—Continued?
o Photon energy (keV)
(deg) 778.9 964.0 1004.8 11121 12745 1408.0 1500.0
Silver (Z=47)

0.00 1L.73E+02 LI3E+02 LI3E+02 173E+02 L73E+02 1.73E+02 L73E+02
0.01 L.73E+02 L73E+02 LTIE+02 LT3E+02 L73E+02 L73E+02 LT3E+02
0.02 173E+02 L73E+02 1.73E+02 LT2E+02 LT2E+02 1L7T2E+02 L71E+02
0.04 L72E+02 LTRE+02 LTHE+02 1.70E+02 L69E+02 1L68E +02 L6TE+02
0.06 1.70E+02 1.68E+02 1.67TE+02 1LOOE +02 LO4E+02 1.62E+02 1.60E +02
Q.10 164E+02 1.59E+02 1.58E+02 1.S5E+02 151E+02 147E+02 145E+02
0.20 1.44E+02 133E+02 L3E+02 1.26E+02 LISE+02 LI2E+02 LO8E+02
0.30 1.23E+02 1LI0E+02 LOTE+02 9.99E +01t 9.00E+01 8.27E+01 7.80E+01
0.40 1.0SE+02 8.95E+01 8.65E+01 7.89E+01 6.87E+01 6.15E+01 5.72E+01
0.50 8.89£+01 7.30E+01 6.99E +01 6.25E+01 5.31E+01 4.68E+01 4.31E+01
0.60 7.53E+01 597E+01 5.69E+01 501E+Q1 4.19E+01 3.68E+01 3.40E +01
0.70 6.41E401 4.94E+01 4.68E+01 4.09E +01 341E+01 3.01E+0! 281E+01
0.80 SABE+01 4.15E+01 3.92E+01 341E+01 284E+01 2.53E+01 2.38E£+01
1.00 4.12E+01 3.07E+01 2.90E+01 251E+01 2.08E+01 1.82E+01 L68E+01
1.20 3.23E+01 2A40E+01 2.20E+01 1.94E+01 LISE+O L27TE+01 1.10E +01
1.50 2.37E+01 L73E+01 1L61E+01 1L.34E+01 9.75E+00 7.10E+00 54TE+00
1.70 1.97E+01 137E+01L 1.27E+01 LO2E+01 7.10E +00 4.97E+00 3.72E+00
2.00 149E +01 9.55E+00 8.67E+00 6.72E+00 4.54E+00 3.25E+00 2.56E +00
2.50 9.17E+00 S.18E+00 4.62E+00 3.49E+00 2.53E+00 2.18E+00 2.13E+00
3.00 S5.73E+00 3.14E+00 2.80E+00 2.17E+00 L72E+00 1.69E +00 1.86E +00
3.50 3.81E+00 2.22E+00 2.01E+00 161E+00 1.29€+00 1.19E+00 1.19E+00
4.00 2.76E+00 1.76E+00 1.62E +00 1.33E+00 9.87E~01 TH4E~01 5.87E~01
500 L73E+00 1L19E+00 1.10E+00 8.76£-01 5.36£-01 287E-01 1.58E-01
6.00 LISE+00 7.26E-01 6.51E-01 4.81E-01 2771E-01 1.53E-01 9VTE-02
7.00 8.13£—01 4.10E~ 01 3.62E-01 2.34E-01 1.36E—01 1.11E~01 9.07TE-02
8.00 S42E-01 243E~0Y 2.12E-01 1.48£-01 1.02E-0t 9.28E~02 1.O0E~01
9.00 3.63E—-01 L62E~01 1.39E~01 9.96E—02 71.54E~-02 T85E~02 9.61E-02
10.00 251E-01 LIBE-01 LO3E-01 7.66E—-02 6.06E—02 629E~02 TA4E-02
12.50 1.23E~01 7.34E~02 6.71E~02 5.43E—-02 3.97E~-02 2.88E—-02 217E-02
15.00 7.79E-02 5.21E—02 4.89E—02 3.95E-02 243E-02 1.25E-02 645E—03
17.50 5.56E—02 3.58E~02 3.26E-02 2.46E—02 1.33E—-02 6.08E~03 290E~03
20.00 4071E-02 2.29E~02 2.01E~02 1.38E~02 6.85E—03 3.17E~03 1.63E~03
2250 2.94E-02 L4LE-02 1.20E~02 7.56E—03 3.50E-03 1.69E—03 9.58E~04
25.00 2.08E-02 8.66E—03 7.10E-03 4V1E-03 1L.82E-03 9.00E ~04 5.49E-04
27.30 L44E =02 532603 4.23E-03 235£~03 9.G6TE— 04 4.80E—~ 04 3.045— 04
30.00 9.88£-03 3.29E-03 2.57E-03 1.356-03 531E-04 2.61E-04 1.67E—-04
35.00 4.59E£~03 1.30E-03 9.84E~04 431E-04 1.12E-04 T98E~05 497E-05
40.00 2.16E~03 S45E-04 4.05E-04 1.89E-04 6.40E~05 2.87E-05 1.75E-05
45.00 LOSE-03 246E-04 1.81E-04 8.34E-05 2.86E-05 1.33£-05 8.38E~06
50.00 537E-04 1L21IE-04 B.89E-05 4.17£-035 1.53E£—05 7.19E~-06 535606
55.00 290E-04 6.53E-05 487E-05 240E~05 1.01E-05 6.04E - 06 4.78E~06
60.00 1.69E~04 3.98E-05 3.02E-05 1L.60E~ 05 7.87E-06 5.64E—06 S.A7E~06
65.00 LOTE~04 2.69E-05 2.09E-05 1.19E-05 6.7SE-06 5.53E—06 S.61E-06
70.00 7.34E-05 2.03E-05 1.62E—05 9.97E—06 6.34E-06 5.69E—06 6.07E—06
3.00 3.40E =03 1.08E— Q3 1.I8E—03 9.00E—0G 6.326— 06 593606 6,396 06
80.00 4.36€ - 05 {4BE—05 1.24E-05 3.67E-06 6.43E~06 6.12E-06 6.47E—~06
85.00 368E-05 1.38E~05 1.18E~05 8.63E~06 6.72E-06 6.40E~ 06 6.57E~06
90.00 3.27E-05 1.33£-05 [I6E—05 8.83E—06 T13E-06 6.75E-06 6.74E 06
95.00 3.00£-05 131E-05 1.16E—05 9.11E-06 7.55E-06 7.07E-06 6.86E — 06
105.00 27RE-05 1.33E-05 121E-05 1OOE—-05 8.59E-06 7.87E—06 7.24E-06
120.00 261E-05 144E-05 1.33£-05 1.16E-03 103E-05 9.47E-06 7.98E-06
135.00 264E-05 L59E -05 1L.50E~05 1.35E-05 L22E-05 1.05£-05 B.S9E-06
150.00 2THE-05 1.73E~05 1.65E-05 1.52E-05 1.38E-05 116E-05 9.23E-06
165.00 L7RE-0S 1.83£-05 L7SE-05 1.63£-05 149E~05 1.24E~-05 9.74E~06
[EDRVS) 2BOE 03 1.8TE~ 03 1.79E£~03 1.O8E =03 LI4E=05 128 05 9.95L - 46
totat 316E-0) 2.07E-01 191E-01 1.56E -0t 1.18E-01 9.62£-02 8.59E-02
rel ff 3.26E-01 2HE-0L 1.97£-01 1.60E ~01 1.22E-01 1LOOE~ 01 BRTE~02
art ff IA2E-01 2.24E-01 2.06E~01 1.68£—01 128601 1OSE-01 9.31E-02
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1085

TaBiE | Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
jo04.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
rons sections from this work, “‘rel ff** represents total cross sections calculated from the relativistic form factor,and “‘nrl ff** represents total cross sections
<alculated from the nonrelativistic form factor=-Continued®

Photon energy (keV)

[
(deg) 50.0 59.5 145.4 3165 411.8 468.1 661.6
Cadmium (Z=48)

0.00 1.84E+02 1.84E+02 1.82E+02 1.81E+02 1.81E+02 1.831E+02 1.81E+02
0.01 1.84E +02 1.84E+02 1.82E+02 1.81£+02 1L81E+02 L8IE+02 1.81E+02
0.02 1.84E+02 1.84E+02 1.82E+02 1.81E£+02 1.81E+02 1.81E+02 1.81E+02
0.04 1.84E+02 1.84E+02 1.82E+02 L81E+02 1.81E+0Q2 1.80£+02 1.80E+0Q2
0.06 1.84E+02 [.84E+02 1.82E+02 1.81E+02 1.80E +02 1.79E+02 1.78E+02
0.10 1.84E+02 1.84E+02 1.82E+02 1.79E+02 1.78E+02 1.77E+02 1.73E+02
0.20 1.84E+02 1.84E +02 1.81E+02 1.74E+02 1.70E+02 1.67E+02 1.57E+02
0.30 1.84E+02 1.83E+02 1.79E +02 1.67E+02 1.59E+02 1.54E+02 1.38E+02
0.40 1.84E+02 1.83E+02 1.76E+02 1.58E+02 1.48E+02 1.41E+02 1.21E+02
0.50 1.83E+02 1.82E+02 L73E+02 1.50E+02 1.36E+02 1.29E 402 1.06E +02
0.60 1.83E+02 1.82E+02 1.70E +02 L41E+02 1.26E+02 1.17E+Q2 9.18E+01
0.70 1.82E+02 1.81E+02 1.66E +02 1.32E+02 1.15E+02 1.06E +02 7.98E+01
0.80 1.82E+02 1.80E+02 1.62E+02 1.24E+02 1.06E+02 9.64E +01 6.94E +01
1.00 1.80E +02 1.78E+02 1.54E+02 1.O9E+02 8.91E+01 7.91E+01 5.32E+01
1.20 1.79E+02 1.75E+02 1.46E+02 9.53E+01 748E +01 6.51E+01 4,19FE +01
1.50 1.75E+02 1.7IE+02 1.34E+02 7.80E+01 5.80E +01 4.95E+01 3.10E+01
1.70 1.73E+02 1.68E+02 1.26E +02 6.83E+01 4.95E+01 4.20E+01 2.62E+01
2.00 1.69E +02 1.63E+02 1.15E+02 5.65E+01 3.99E +01 3.37E+01 2.09E+01
2.50 1.62E+02 1.54E+02 991E+01 4.24E+01 2.96E+01 2.46E+01 1.43E+01
3.00 1.55E+02 [.46E+02 8.49FE+01 3.31E+0t 2.31E+01 1.87E+01 9.46E+00
3.50 1.49E+02 1.38E+02 7.28E+01 2.67E+01 1.83E+01 143E+01 6.27E+00
4.00 1.43E+02 1.30E+02 6.26E +01 2.20E+01 1.44E+01 1.09E +01 4.32E+00
5.00 1.30E +02 LI1SE+02 4.73E+01 1.52E+01 8.63E+00 6.28E+00 2.51E+00
6.00 1.17E+02 1.02E+02 3.71E+01 1.OSE+01 5.24E+00 3.83E+00 1.78E+00
7.00 1.04E+02 8.95E+01 3.01E+01 T21E+00 3.46E+00 2.57E+00 1.33E+00
8.00 9.14E+01 7.88E+01 2.51E+01 5.07E+00 2.53E+00 1.90E +00 9.67E—-01
9.00 8.03Z +01 6.96E+01 2.13E+01 3.70E+00 2.02E+00 1.51Z 1 00 6.82 01
10.00 7.08E +01 6.15E+01 1.80E+01 2.83E+00 1.67E+00 1.23E+00 47T7E-01
12.50 5.44E +01 4.62E+01 1.17E+01 1.71E+00 1.04E +00 7.20E-01 2.13E-01
15.00 446E+01 3.60E+01 7.37E+00 1LI7TE+00 6.02E~-01 4.01E-01 1.21E-01
17.50 3.80L+01 2.90L 1101 4.79L 1 00 8.10L - 01 347C—01 2.31E-01 3.40E—02
20.00 3.26E +01 2.40E +01 334E+00 5.49E-01 2.14E—-01 1.45E—01 6.36E—02
22.50 2.76E +01 2.01E+01 2.52E+00 371E-01 1.44E—-01 1.00E-01 4.89E—-02
25.00 2.30E+01 1.68E+01 2.02E+00 2.56E—-01 1.07E-01 7.60E—02 3.72E-02
27.50 1.89E +01 1.40E +01 1.68E +00 1.83E—01 3.40E—02 6.09E — 02 2.79E—02
30.00 1.54E 01 1.16E +0t 1.41E+00 1.35E-01 6.96E — 02 S.03E-02 2.06E—-02
35.00 1.O2E+01 7.82E+00 9.85F—01 8.39E-02 4.90E—-02 347E-02 LI0E—-02
40.00 6.95E+00 S531E+00 6.64FE—01 5.85E—02 344E-02 2.34E-02 5.T7E-03
43.00 4.97E+00 3.73E+00 4.40FE—01 4.35E—02 237E-02 1.52E—02 3.07E—-03
50.00 3.76E+00 2.73E+00 294E-01 3.30E—-02 1.61E-02 9.80E—03 1.67E-03
55.00 2.99E +00 2.11E+00 2.03E-01 2.52E-02 1.09E~02 6.31E~-03 9.47E—04
60.00 2A8E 400 1.69E +00 1.46E — 01 1.92E-02 7.42E-03 4.11E~03 5.62E-04
65.00 21E+0U 1.41E+0U L IOE — 01 1.4/E—02 5.14£—-03 2.15E—03 353 —04
70.00 1.82E+00 1.20E+00 8.72E—02 1.14E-02 3.66E—~03 1.90E-03 2.36E—-04
75.00 1.59E+00 1.04E+00 7.23E-02 8.93FE-03 2.68E—-03 1.36E-Q3 1.69E—-04
80.00 141E+00 9.16E—-01 6.24E—02 7.15E-03 2.04E-03 1.02E—-03 1.29E—-04
85.00 1.26E+00 8.20E—-01 5.57E-02 5.87E—03 1.61E—03 7.99E—-04 1.04E—-04
90.00 LI4E+00 7TA6E—-01 5.13E-02 4.95FE—-03 1.31E-03 6.51E—04 8.79E—-05
95.00 1.04E +00 6.91E-01 4.84FE—-02 428E-03 I.IIE-03 5.51E-04 7.714E—05
105.00 9.17E~-01 6.20E-01 $.57E-02 342E-03 8.65£—04 4.29E—04 6.54E-05
120.00 8.34E-01 5.78E-01 $.59E-02 2.77E-03 6.85E—04 342E-04 S5.716E—05
135.00 8.13E - 01 5.74E-01 479E-02 246E-03 5.99E-04 3.01E-04 5.48E—05
150.00 8.16F£ -0l 5.83£—01 5.01E-02 229E-03 5.54E-04 2.80E—04 5.40FE - 05
165.00 8.23£-01 S.92E-01 SA6E-02 2.20E-03 5.31E-04 2.70E—04 5.38E—-05
180.00 R.26E— (01 3.96E—01 S21E-02 217E-03 S24E-04 2.67E-04 5.38E—03
total 5. =01 443£+01 8.78E~00 1.97E-00 1.LI8E+00 9.17E-01 4.63£-01
rel {t 5.55E-+01 1. 16E+01 8.62E 00 1.99E +00 1.20E+00 9.37E-01 4.75E-01

nrl {f S.70E+01 4.28E+01 8.97E£~00 2.09E+00 1.26E+00 9.84E-01 499E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0, .
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff’’ represents total cross sections -
calculated from the nonrelativistic form factor—Continued® )

Photon energy (keV)

[
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Cadmium (Z=48)
0.00 1.81E+02 1.81E+02 1.81E+02 1.81E+02 1.81E+02 1.80E +02 1.80E+02
0.01 1.81E+02 1.81E+02 1.81E+02 [.81E+02 1.80E+02 1.80E +02 1.80F +02
0.02 1.80E+02 1.80E+02 1.80E +02 1.80E+02 1.79E+02 L.79E+02 1.79E+02
0.04 1.79E+02 1.78E+02 1.78E+02 1.77E+02 1.76E+02 L.75E+02 1L75E+02
0.06 1.77E+02 1.75E+02 LISE+Q2 1.73E+02 1. 7TME+02 1.69E +02 [.67TE+02
0.10 1.71E+02 1.66E+02 1.65E +02 1.62E+02 1.58E+02 1.54E+02 1.51E+02
0.20 1.50E+02 1.40E+02 L.37E+02 1.32E+02 1.23E+02 1.17E+02 LI3E+02
0.30 L.29E+02 1.LISE+02 [12E+02 1L.OSE+02 9.44E+01 8.67E+01 8.18E+01
0.40 1.10E+02 9.39E+01 9.07E+01 8.27E+01 7.20E+01 6.45E+01 5.99E+01
0.50 9.32E+01 7.65E+01 7.33E+01 6.55E+01 5.55E+01 4.89E+01 4.50E+01
0.60 7.90E +01 6.26E+01 5.96E+01 5.24E+01 4.38E+01 3.83E+01 3.53E+01
0.70 6.71E+01 5.17E+01 4.89E +01 4.27E+01 3.55E+01 3.14E+01 2.93E+01
0.80 5.73E+01 4.33E+01 4.09E+01 3.55E+01 2.96E +01 2.64E+01 2.49E+01
1.00 4.30E+01 3.20E+01 3.02£+01 2.61E£+01 2.17E+01 1.92E+01 1.79E +01
1.20 3.37E+01 251E+01 2.36E+01 2.04E +01 1.64E+01 1.36E+01 1I9E+0)
1.50 2.48E+01 [.82E+01 1.70E +01 1.42E+01 1.05SE+01 7.67E+00 5.92E+00
1.70 2.07E+01 1.46E +01 1.36E +01 [.10E+01 7.67E+00 5.33E+00 3.96E+00
2.00 1.58E+01 1.03E+01 9.36E+00 7.28E+00 4.88E+00 3.42E+00 2.63E+00
2.50 9.85E+00 5.60E +00 4.98E+00 3.76E+00 2.68E +00 2.25E+00 2.15E+00
3.00 6.16E+00 3.33E+00 297E+00 2.28E+00 1.80E+00 L77E+00 1.97E+00
3.50 4.07E+00 2.32E+00 2.09E+00 1.67E+00 1.35E+00 1.28E +00 1.34E +00
4.00 291E+00 1.83E+00 1.68E+00 1.37E+00 1.O4E+00 8.15E—01 6.75E—-01
5.00 1.8IE+00 1.25E+00 1.16E+00 9.32E-01 5.78E~-01 3.13E-01 1.73E-01
6.00 1.26E+00 7.83E-01 7.05£-01 5.26E—01 3.01E-01 1.61E—01 9.32E-02
7.00 8.66E—01 4.54FE—-01 396E-01 2.79E-01 1.68E—01 1.14E~-01 8.86E—Q2
8.00 5.83£-01 2.70E-01 231E-01 1.60E—01 1.08E—01 9.50E-02 9.88£-02
9.00 3.92E-01 1.74E—-01 1.49E-01 1.06E—01 7.89E—-02 8.12E—02 9.87E-02
10.00 2.70E-01 1.25E-01 1.O8E—01 7.98E-02 6.28E—-02 6.62E—02 8.02E—-02
12.50 1.31E-01 7.59E-02 6.92E—02 5.57E-02 4.13E~02 3.13E-02 249FE—-02
15.00 8.15E-02 S548E-02 5.10E-02 4.13E-02 2.59E-02 1.37E-02 T.25E—-03
17.50 5.80E—-02 3.79E-02 346FE—02 2.64E—02 145E—-Q2 6.66E —03 316E-03
20.00 427E-02 246E—-02 217E-02 1.52E-02 T.60E—-03 349E—-03 1.76E —03
22.50 312E-02 1.54E-02 1.31E—-02 841E-03 393E-03 1.88E—03 1.04E-03
25.00 2202E-02 9.53£-03 7.85E—03 4.67E—-03 2.06E-03 1.01E-03 6.07E—04
27.50 1.56E—02 5.90E-03 4.73E-03 2.65E—03 1.10E-03 5.44E—04 341E-04
30.00 1.08E—02 3.67E-03 2.89E-03 1.53E-03 6.07E—04 298E—-04 1.89E — 04
35.00 5.09£-03 1.47E-03 1.IIE-03 SA48E—04 1.97E-04 9.18E—05 STIE-05
40.00 242E-03 6.19E-04 4.61E—-04 2.16E—04 733E-05 3.28E-05 2.00E-05
4500 1.19E-03 2.80FE-04 207E-04 9.52E-05 325E-05 1.50E - 05 9.41E-06
50.00 6.10E—04 1.38E-04 1.01E-04 4.74E-05 1.72E-05 8.66E—06 5.88E-06
55.00 3.31E-04 7.45E-05 5.54E-05 271E-05 [.12E-05 6.61E—06 5.18E—06
60.00 193E-04 4.52E-05 343E-05 1.80E-05 8.68E —06 6.12E-06 5.54E~06
65.00 122F—-04 3D4E—-08 23K -05 1313FK-05 7.39E-06 5.98FE—06 6.01E-06
70.00 8.38E-05 2.29E-05 1.82E-05 1.11E~-05 6.91E—06 6.13E—06 6.51E—-06
75.00 6.23E-05 1.88E - 05 |.54E-05 1.00E—-05 6.85E—06 6.38E—06 6.86FE —06
80.00 4.97E-05 1.66E—05 1.39E-05 9.52E-06 6.95E—06 6.57E—06 6.96E—06
85.00 1.19E-05 [.53£-05 1.31E-05 Q. 44F - 06 7.24E - 06 6 R6F —0A 7 ORF —06
90.00 372E-05 1.48E - 05 1.28E—05 9.63E—06 TH6E—06 7.24E - 06 7.27E-06
95.00 340E-05 LASE-05 1.27E~05 9.90E—06 8.09E-06 7.58E—-06 TA4IE-06
105.00 3.08E-03 147E-05 1.32E-05 1.08E —05 9.17E-06 8.42E-06 7.83F 06
120.00 202808 1.57E—-05 1.15E—-053 1.25E-05 1.09E - 05 9.79E - 06 8.64F — 06
135.00 295E-035 1.73E-05 1.62E-05 145E-05 1.29E~05 1.11E-05 9.29E-06
150.00 301E-05 1.87E—05 1.77E-05 1.61£—-05 145E-05 1.23E-05 9.96F — 06
165.00 3.08E-05 1.97E - 05 1.88E - 05 1.73E-05 1.57E =05 1.32E-05 1.0SE—~05
180.00 3.10L-05 201 05 1.92E 05 1.78£ —05 1.62E—-05 1.35£-05 1.07E —-05
total 334E-01 2.19E-01 202E-01 1.65E - 01 1.25E-01 1.02E-01 9.09E-02
rel If 344E-01 2.26E-01 2.08E—01 1.70E =01 1.29£-01 1.06F - 01 9.38£~-02
1

nrl ff 3.62E-01 237E-01 2.19E-01 1.79E-01 36E-01 1.12E-01 9.87TE-02



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1087

TasLE . Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff>* represents total cross sections calculated from the relativistic form factor and “‘nrl ff” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Indium (Z=49)

0.00 1.92E+02 1.92E+02 1.90E +02 1.89E+02 1.89E+02 1.89E+02 1.88E+02
0.01 1.92E+02 1.92E+02 1.90E+02 1.89E+02 1.89E+02 1.88E+02 1.88E +02
0.02 1.92E+02 1.92E+02 LYUL +02 1.89E+02 1.88E +02 1.88E+02 1.88£+02
0.04 1.92E+02 1.92E+02 1.90E+02 1.89E+02 1.88E+02 1.88E+02 1.87E+02
0.06 1.92E+02 [.92E+02 1.90E +02 1.88E+02 © 1.87E+02 1.87E+02 1.8SE+02
0.10 1.92E+02 1.92E+02 1.89£+02 1.87E+02 1.85E+02 1.84E+02 1.81E+02
0.20 1.92E+02 191E+02 1.88E+U2 1.32E+02 1.77E+02 1.74E+02 1.G3E+02
0.30 1.92E+02 1.91E+02 1.86E +02 1.74E+02 1.66E+02 1.61E+02 1L.44E +02
0.40 1.91E+02 1.91E+02 1.84F +02 1.65E+02 1.54E+02 1.48E+02 1.27E+02
0.50 1.91E+02 1.90E+02 1.81E+02 1.56E+02 142E+02 1.35E+02 1.1I0E+02
0.60 1.90E+02 1.89E+02 L77E+02 1.47E+02 1.31E+02 1.23E+02 9.61E+01
0.70 1.90E+02 1.88E+02 L73E+02 1.38E+02 121E+02 1.11E+02 8.36E+01
0.80 1.89E+02 1.87E+02 1.69E +02 1.30E+02 LLILE+02 LOIE+02 7.27E+01
1.00 1.88E +02 1.85E+02 1.60E +02 1.14E+02 9.33E+01 8.28E+01 5.56E+01
1.20 1.86E+02 1.83E+02 1.52E+02 9.98E+01 7.84E+01 6.81E+01 437E+01
1.50 1.83E+02 1.78E+02 1.40E+02 8.17E+01 6.07E+01 S.18E+01 3.23E+01
1.70 1.80E+02 1.75E+02 1.32E+02 7.16E+01 5.18E+01 4.39E+01 2.73E+01
2.00 1.76E+02 1.70E+02 1.21E+02 5.91E+01 4.17E+01 3.51E+01 2.18E+01
2.50 1.69E +02 1.61E+02 1.04E+02 443E+01 3.08E+01 2.57E+01 1.51E+01
3.00 1.62E+Q2 1.52E+02 8.89E+01 3.45E+01 241E+01 1.97E+01 1.01E+01
3.50 1.55E+02 1.44E+02 7.63E+01 2.79E+01 1.92E+01 1.51E+01 6.74E+00
4.00 1.49E+02 1.36E+02 6.56E+01 2.30E+01 1.53E+01 1.16E+01 4.62E+00
5.00 1.36E+02 1.20E +02 4.95E+01 1.61E+01 9.26E+00 6.74E+00 2.64E+00
6.00 1.23E+02 1.06E+02 3.87E+01 1LI2E+01 5.62E+00 4.09E+00 1.86E+00
7.00 1.09E£+02 9.37E+01 3.14E+01 7.73E+00 3.68E +00 2.72E+00 1.40E+00
8.00 9.59E+01 8.25E+01 2.62E+01 5.44E+00 2.67E+00 2.00E+00 1.03E +00
9.00 8.42E+01 7.28E+01 2.23E+01 3.96E +00 2.11E+00 1.38E+00 7.33E-01
10.00 7TA1E+01 6.43E+01 1.90E+01 3.00E+00 1.74E+00 1.29E+00 5.15E-01
12.50 S.65E+01 4.82E+01 1.24E+01 1.79E +00 1.10E+00 7.66E-01 2.29E-01
15.00 4.61E+01 3.75E+01 7.93E+00 1.23E£+00 6.48E—01 4.33E-01 1.28E-01
17.50 3.93E+01 3.U3E£+01 5.14E +00 8.59E—01 3.76E—01 249E-01 8.78E—02
20.00 3.39E+01 251E+01 3.55E+00 5.88E—-01 2.30E-01 1.55E-01 6.62E—02
22.50 2.89E+01 2.11E+0L 2.65E+00 4.00E-01 1.54E-01 1.06E—01 S.1IE-02
25.00 2.43E+01 1.77E+01 2.12E+00 2.76E—01 1.13E~-01 7.98E—-02 3.92E-02
27.50 2.01E+01 1L48E+01 1.76E+00 1.96E—01 8.86E—02 6.36E—02 2.96E—-02
30.00 1.65E-01 1.23E+01 1.48E+00 1.45E—-01 7.26E—-02 5.24E-02 221E-02
35.00 1.10E+01 8.38E+00 LO4E+00 8.88E—-02 5.11E-02 3.64E-02 1.L19E—-02
40.00 744E-00 5.70E+00 711E-01 6.14E 02 361E—-02 247E-02 6.35E—03
45.00 5.28E+00 3.98E+00 4.75E-01 4.54E-02 251E-02 1.63E—-02 341E-03
50.00 3.96E+00 2.90E+00 3.19E-01 3.46E-02 1.72E-02 1.06E—02 1.838E—-03
55.00 3.13E+00 2.22E+00 2.19E-01 2.65E—02 1.18E-02 6.90E-03 1.07E-03
60.00 2.58£+00 1.78E +00 1.57E-01 2.04E-02 8.09£—-03 4.54E-03 6.37E—-04
65.00 2.19E+00 1.47E +00 1.18E-01 157TE-02 S.65E—03 3.05E-03 4.01E-04
70.00 1.89E+00 1.25E+00 9.30E-02 1.22E—-02 4.04E—-03 2.12E-03 2.69E—04
75.00 1.66E +00 1.08E +00 7.67E-02 9.66E—03 2.98E—-03 1.53£-03 1.92E—-04
80.00 1.47E+00 9.58E-01 6.59E-02 7.79E-03 2.28E-03 1.ISE-03 147TE-04
85.00 1.32E+00 8.60E - 01 S8TE-02 6.43£—-03 1.80£ —03 9.05E—04 1.18E—04
90.00 1.20E+00 7.86E—01 5.39E-02 545E-03 1.48E£—-03 7.40E—04 1.00E—04
95.00 1.10E+00 7.29E-01 5.08£-02 473E-03 1.26E—-03 6.27E—04 8.84E—-05
105.00 9.30E - 01 6.59E 01 4.80E-02 381E-03 9.83E—04 490E—04 TAGE—05
120.00 899£-01 6.19E-01 $83E-02 312E-03 1828 —04 3.92E—04 6.53E—05
135.00 8.80£ - 01 6.18E—01 3.07E-02 2TTE-03 6.85E—04 345E-04 6.20E—-05
150.00 8.85£ - 01 6.29£—01 S31E-02 259£-03 6.34E~04 321E-04 6.08E—05
165.00 8.94£ 01 6.39E-01 SA8E-02 2A49E-03 6.08E — 04 3.09£—-04 6.05E—-05
180.00 8.97E - 01 6.43E£-01 S.33E-2 246E-03 0.00L — 04 3.05E—04 6.05E—05
total 6.05E +01 4.67E+01 9.27E+00 2.08E+00 1.25E+00 9.68E— 01 4.89E-01
rel ff 5.84E+01 $38E+01 9.08E =00 2LI0E+00 1.27E+00 9.90E - 01 5.02E—01

nrl ff 6.00E +01 451E+0] 9.46E +00 2.21E+00 1.33E+00 1.04E+00 5.28E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tota
cross sections from this work, ‘‘rel ff"* represents total cross sections calculated from the relativistic form factor and “‘nrl ff* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Indium (Z=49) .

0.00 1.88E+02 1.88E+02 1.88E+02 1.88E+02 1.88E+02 1.88E+02 1.88F+02
0.01 1.88E+02 1.88E+02 1.88E+02 1.88E+02 1.88E+02 1.88E +02 [.87E+02
0.02 1.88E+02 1.88E+02 1.88E+02 1.87E+02 1.87E+02 1.87E+02 1.86E+02
0.04 1.837E+02 1.85E+02 1.85E+02 1.85E+02 1.83E+02 1.82E+02 1.82E+02
0.06 1.84E+02 1.82E+02° 1.82E+02 1.80E+02 1.78E+02 1.76E +02 1.74E+02
0.10 1.78E+02 1.73E+02 1.72E+02 1.69E+02 1.64E+02 1.60E+02 1.58E+02
0.20 1.56E+02 1.46E +02 1.43E+02 1.37E+02 1.29E+02 1.22E+02 1.18E+02
0.30 1.35E+02 1.20E+02 1.I7TE+02 1.10E+02 9.88E+01 9.08E+01 8.56E+01
0.40 1L.I15SE+02 9.83E+01 9.49E +01 8.66E +01 7.54E+01 6.7SE+01 6.26E +01
0.50 9.76E+01 8.01E+01 7.67E+01 6.86E+01 5.81E+01 5.11E+01 4.69E +01
0.60 8.27E+ 01 6.55E1 01 6.23E+1 01 5.48E£+01 4.57E 401 4.00F +01 3.68E 101
0.70 7.03E+01 541E+01 5.12E+01 4.46E+01 3.70E+01 3.27E+01 . 3.05E+01
0.80 6.00E+01 4.52E+01 4.27E+01 3.70E+01 3.09E+01 2.75E+01 2.59E +01
1.00 449E+01 3.33E+01 3.14E+01 2.712E+01 2.27E+01 2.02E+0! 1.90E+01
1.20 3.51E+01 2.62C+01 247F +01 2.13L 1 01 1.72E +01 1452+ 01 1.28£- 01
1.50 2.59E+01 1.91E+01 1.79E +01 L51E+01 1.12E+01 8.26E+00 6.41E+00
1.70 2.17E+01 1.55E+01 1.44E +01 1.18E+01 8.24E +00 5.72E+00 4.23E+00
2.00 1.67E +01 1.10E+01 1.01E+01 7.85E+00 5.25E+00 3.62E+00 2.73E+00
2.50 1.0SE+01 6.03E+00 5.37E+00 4.04E+00 2.84E+00 2.33E+00 2.17E+00
3.00 6.61E+00 3.55E+00 3.15E+00 2.41E+00 1.88E+00 1.85E+00 2.06E+00
3.50 435E+00 2.43E+00 2.18E+00 1.73E+00 1.40E+00 1.37E+00 1.47E+00
4.00 3.09E+00 1.90E+00 1L.7T4E+00 1.42E+00 1.09E+00 8.88E—01 7.68E — 01
5.00 1.90E+00 1.32E+00 1.22E+00 9.86E 01 6.21E—01 341E—01 1.92E-01
6.00 1.32E+00 8.39E-01 7.59E—-01 5.71E-01 3.27E-01 1.71E-01 9.61E—02
7.00 9.20E~-01 4.93E-01 432E-01 3.05E-01 1.82E—-01 1.18E-01 8.73E—-02
8.00 6.26E—01 2.93E-01 2.52E-01 1.74E-01 1.15E~01 9.73E-02 9.71E-02
9.00 4.23E—01 1.882—01 1.60E~ 01 1.13E-01 8.28E—02 3.3TE—02 1.00E — 01
10.00 2.92E-01 1.32E-01 1.L14E-01 8.35E-02 6.53E—-02 6.93E~02 8.52E-02
12.50 1.39E~-01 7.87E-02 7.14E-02 5.71E-02 4.28E-02 3.39E-02 2.83E-02
15.00 8.54E—-02 5.70E—02 5.29E-02 4.30E-02 2.74E-02 1.49E — 02 8.17E—-03
17.50 6.UdE—U2 3.99£—-02 3.66£ —02 2.82E—02 1.57E—-02 7.29E—03 3.46E —03
20.00 447E-02 2.63E-02 2.33E-02 1.65E—-02 839E-03 3.83E—-03 1.90E-03
22.50 3.29E-02 1.67E—02 1.43E-02 9.30E—-03 4.39E~-03 2.08£-03 1.I3E-03
25.00 2.37E-02 1.04E-02 8.65E—03 5.22E-03 2.32E-03 1.13E—-03 6.68E—04
27.50 1.68E—02 6.51E—03 5.26E—-03 2.98E-03 1.25E-03 6.15E—-04 3.80E—04
30.00 LI7E~02 4.09E-03 3.23E-03 1.73E-03 6.91E—-04 3.38E-04 2. 14E—-04
35.00 5.61E—-03 1.65E—03 1.26E—-03 6.23E-04 2.26E—-04 LOSE—-04 6.54E-05
40.00 2.70E~-03 7.02E—04 5.23E—-04 2.46F —04 8.38E-05 3.76E 05 2.28E—-05
45.00 1.34E-03 3.19E-04 2.35E-04 1.08E - 04 3.69E—-05 1.69E - 05 1.06E—05
50.00 6.90E - 04 1.57E—-04 1LI6E—04 5.38E—-05 1.94E-05 9.64E - 06 6.49E 06
55.00 3.76E~-04 8.47E-05 6.29E—05 3.06E—05 1.25E-05 7.27E-06 5.63E - 06
60.00 2.20E-04 5.13E-05 38805 2.02E-05 9.59E-06 6.65E—06 5.96E - 06
65.00 1.39E-04 3.44E—05 2.66E — 05 [.49E-05 8.12E-06 6.47E—06 6.45E—06
70.00 9.54E-05 2.58E—05 2.05E~05 1.23£-05 7.55E—06 6.62F —06 6.99E - 06
75.00 7.09E-05 2.12E-05 1.712E-05 1.10E-05 7.44E - 06 6.86E — 06 7.37E-06
80.00 5.65E—~05 1.86E—05 1.54E—05 1.05E-05 7.52E~06 7.06E—06 7.48E-06
85.00 4.76E-05 [.7IE-05 145E-05 1.03E-05 781E-06 7.37E~-06 7.63E—06
90.00 422E-05 1.64E—-05 1.42E-05 1.05E—-05 8.24E —06 777E-06 7.84E-06
95.00 3.86E—05 1.60E - 05 1.40E - 05 1.08E-05 8.68E 06 8.13E~06 8.00E - 06
105.00 347E-05 1.62E-05 145E-05 1.17E-05 9.80E-06 9.01E—-06 8.47E—06
120.00 3.28E-05 1.72E—-05 1.57E-05 1.34E-05 1.16E—05 1.OSE-05 9.34E-06
135.00 3.29E-05 1.88£—-05 L.75E-05 1.54E-05 1.36£—-05 1.19E-05 1.00E—-05
150.00 334E-05 2.02E-05 1.91£-05 1.72E-05 1.53£-05 L.31E-05 1.07E-05
165.00 340E~05 2.13E-05 202E-05 1.84E—-05 1.66E—05 [.40E - 05 1.L13E-05
180.00 343E-05 217E-05 2.06E-05 1.89E 05 1.70E-05 1.44E-05 L ASE-05
total 332E-01 231F-01 2.13E-01 1.74E-01 1.32E-01 1.07E-01 9.61E—02
rel ff 3.64E-01 2.39E-01 220E-01 1.79E-01 1.36E—-01 1.12E-01 9.91E-02

nrl ff 3.83E-01 2351E-0] 232E-01 1.89E 01 L44E-01 1.I8E-01 1.05£—-01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’ represents total
cross sections from this work, “‘rel ff*' represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued® ’

Photon energy (keV)

9
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6

Tin (Z=50)
0.00 2.00E+02 1.99E+02 1.98E +02 197E+02 1.96E +02 1.96E+02 1.96E+02
0.01 2.00E+02 1.99E+02 1.98E +02 1.96E +02 1.96E +02 L.9GE +02 1.96E+02
0.02 2.00E+02 1.99E +02 1.97E+02 1.96E+02 1.96E+02 1.96E+02 1.96E +02
0.04 2.00E +02 1.99E +02 1.97E+02 1.96E+02 1.96E+02 1.96E+02 1.95E+02
0.06 2.00E+02 1.99E +02 1.97E+02 1.96E+02 1.95E+02 1.95E+02 1.93E+02
0.10 2.00E +02 1.99E +02 L.9TE+02 1.95E+02 1L.93E+02 1.92E+02 1.88E+02
0.20 1.99E+02 1.99E+02 1.96E+02 1.89E+02 1.84E+02 1.81E+02 1.70E+02
0.30 1.99E+02 1.99E +02 1.94E+02 1.81E+02 L73E+02 1.68E+02 1.51E+02
0.40 1.99E+02 1.98E+02 1.91E+02 LT2E+02 1.61E+02 1.54E+02 1.32E+02
0.50 1.99E+02 1.98E+02 1.88E+02 1.63E+02 149E+02 141E+02 L.ISE+02
0.60 1.98E+02 1.97E+02 1.84E+02 1.53E+02 137E+02 1.28E+02 1.00F +02
0.70 1.97E+02 1.96E+02 1.80E+02 L44E+02 1.26E+02 LI6E+02 8.74E+01
0.80 L9TE+02 1.95E+02 1L.76E+02 1.36E+02 1.16E+02 1.0SE +02 7.60E+01
1.00 1.95E+02 1.93E+02 1L6TE+02 1.19E+02 9.75E+01 8.66E+01 5.82E+01
1.20 1.93E+02 1.90E +02 1.58E+02 1.04E+02 8.20E+01 T13E+01 456E+01
1.50 1.90E+02 1.85E+02 1A6E+02 8.54E+01 6.35E+01 5A41E+01 337E+01
170 1.87E+02 1.82E+02 1.38E+02 7.48E+01 SA41E+01 4.58E +01 2.85E+01
2.00 1.83E+02 1.77E+02 1.26E+02 6.18E+01 435E+01 3.66E+01 2.28E+01
2.50 1.76E +02 1.68E+02 1.08E+02 4.62E+01 321E+01 2.69E+01 1.60E+01
3.00 1.68E+02 1.59E +02 9.30E+01 3.60E+01 2.52E+01 2.06E+01 1.08E+01
3.50 L61E+02 1.50E +02 7.98E +01 291E+01 2.02E+01 1.60E+01 7.23E+00
4.00 1.55E+02 1L42E +02 6.86E +01 2.41E+01 L61E+01 1.23E+01 4.95E+00
5.00 142E+02 1.26E +02 5.17E+01 1.69E+01 9.91E+00 T22E+00 - 2.78E +00
6.00 1.28E+02 LILE+02 4.04E+01 L.I9E+01 6.03E+00 438E+00 1.94E +00
7.00 LI4E+02 9.79E+01 3.28E+01 8.25E+00 391E+00 2.88E+00 LASE+00
8.00 1.O0OE +02 8.62E+01 2.74E +01 5.82E+00 2.81E+00 2.10E+00 1.09E +00
9.00 8.81E+01 7.61E+01 2.33E+01 4.22E+00 221E+00 1.65E +00 7.83E~01
10.00 7.74E +01 6.72E+01 1.99E+01 3.19E +00 1.82E+00 1.35E+00 5.55E~01
12.50 5.87E+01 5.03E +01 1.32E+01 1.89E+00 1.16E+00 8.13£-01 247E—01
15.00 4.71E+01 391E+01 8.50E+00 1.29E+00 6.95E—01 4.66E-01 1.36E—01
17.50 4.06E+01 3ISE+01 5.51E+00 9.09E—01 4.06E—01 2.69E—01 9.18E—02
20.00 351E+01 2.61E+01 3.78E+00 6.28E—01 2.48E—01 1.66E—01 6.89E — 02
22.50 3.02E+01 2.20E+01 2.80E+00 4.30E—01 1.65E—01 1.13E-01 533E—02
25.00 2.55E+01 1.86E+01 2.22E+00 2.97E—-01 1.19E—01 8.39E—02 4.11E~-02
27.50 2.13E+01 1.56E+01 1.84E 1 00 2.11L-01 9.30E—02 6.64E — 02 3.13E—02
30.00 1.75E+01 1.30E+01 1.55E+00 1.55E—01 757E—02 546E—02 235E—02
35.00 1L.I7E+01 8.93E+00 1.10E+00 9.40E—02 533E-02 3.80E— 02 1.29E—02
40.00 7.95E +00 6.09E +00 7.59E-01 6.44E — (2 3.79E—02 2.61E—02 6.96E —03
45.00 5.62E 1 00 4.24C 100 5.11E—01 4.75E-02 2.66E—02 1.73E—0Q2 3./18E—03
50.00 4.18E+00 3.08E +00 345E-01 3.62E—02 1.84E—02 LISE-(2 2.09E-03
55.00 3.27E+00 2.34E +00 237E-01 2.78E-02 127E-02 7.53E—03 1.20E—03
60.00 2.68E +00 1.86E +00 1.70E—01 2.15E—02 8.79E—03 4.99E-03 7.19E— 04
65.00 2.27E+00 1.54E+00 1.27E—01 1.67E—-02 6.19£—03 3.38E—-03 4.54E—-04
70.00 1.96E +00 1.30E +00 9.93E~02 131E-02 4.46E-03 2.36E—03 3.06E — 04
75.00 1.72E+00 1L.I3E+00 8.15E—02 1.04E - 02 331E~03 1.71E-03 2.19E—04
80.00 1.53E+00 9.99E 01 6.97E—02 8.45E—03 2.54E-03 1.30E—03 1.67E—04
85.00 L.38E+00 8.99E-01 6.19E—02 7.02E—03 2.00E-03 1.02E—03 1.35E—04
90.00 1.26E+00 8.24E—01 S.67TE—02 5.98E—03 1.66E — 03 8.37E—04 1.14E-04
95.00 LI6E+00 7.67E—01 S34E—(2 521E-03 142E—03 7.12E~04 LOIE—04
105.00 LOIE+00 6.97E—01 S.05E—2 4.23E—03 L.ILE-03 5.58E—04 8.48E—05
120.00 9.63E—01 6.60E—01 S.09E—02 349E—03 8.89E—04 448E—04 7.42E 05
135.00 9.49E -0l 6.62E 01 S3SE-02 312E-03 781E—04 3.95E—04 7.00E—05
150.00 9.56E -0l 6.75E—01 5.62E-02 2.92E-03 7.23E—-04 3.67E—04 6.84E—-05
165.00 9.66E —01 6.87E—01 5.80E-02 281E-03 6.93E— 04 3.53E—04 6.80E—05
180.00 9.71E-01 6.91E£~01 5.86E—02 2.78E-03 6.84E -4 349E—-04 6.79E—05
total 6.36E+01 4.90E +01 9.78E —00 2.20E+00 1.32E+00 1.02E +00 5.16E—01
rel £f 6.13E +01 160E+01 9.56£+00 2.22E+00 1.34E+00 1.O4E+00 5.29E—01

nrl ff 6.30E+01 4.75£-+01 9.98E+00 2.33£+00 1.41E+00 1.10E+00 5.59E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total”’ represents tota]
cross sections from this work, “‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff"* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Tin (Z=50)

0.00 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02
0.01 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.95E+02 1.95SE+02
0.02 1.96E+02 1.95E+02 1.9SE+02 1.95E+02 1.9SE+02 1.94E+02 1.94E+02
0.04 1.94E+02 1.93E+02 L.93E+02 1.92E+02 1.91E+02 1.90E+02 1.89E+02
0.06 1.92E+02 1.90E+02 1.89E+02 1.88E+02 1.85E+02 1.83E+02 1.81E+02
0.10 1.85E+02 1.80E+02 LL79E+02 L.76E+02 1L.71E+02 1.67E+02 1.64E+02
0.20 1.63E+02 1.52E+02 1.50E+02 143E+02 1.34E+02 1.28E+02 1.23E+02
0.30 141E+02 1.26E4+02 1.22F+02 LIME+02 1.03E+02 9.49E 1 01 8.95£+01
0.40 1.20E+02 1.03E+02 9.92E+01 9.05E+01 7.89E+01 7.06E+01 6.55E+01
0.50 1.O2E+02 8.38E+01 8.02E+01 7.V7E+01 6.07E+01 5.34E+01 4.90E+01
0.60 8.65E+01 6.85E+01 6.52E+01 5. 73E+01 4.78E+01 4.17E+01 3.84E+01
0.70 7.35E401 5.65E+01 5.35E+01 4.66E 1 01 3.86C+01 3.40E+01 3.17E+01
0.80 6.27E+01 4.72E+01 4.46E +01 3.87E+01 3.22E+01 2.87E+01 2.70E +01
1.00 4.69E +01 348E+01 3.28E+01 2.84E+01 2.37E+01 2.12E+01 2.00E+01
1.20 3.66E+01 2.73E+01 2.57E+01 2.22E+01 1.81E+01 1.54E+01 1.37E+01
1.50 2.70E+01 2.01E 101 1.88L +01 1.59E+01 1.19E +01 8.87E+00 6.93E+00
1.70 2.27E+01 1.64E+01 1.52E+01 1.25E+01 8.82E+00 6.14E+00 4.54E+00
2.00 1.75E+01 1.18E+01 1.07E+01 8.43E+00 5.63E+00 3.84E+00 2.85E+00
2.50 1.L12E+01 6.48E+00 5. 78E+00 4.34E+00 3.01E+00 2.42E+00 2.19E+00
3.00 7.07E+00 3.79E+00 3.35E+00 2.55E+00 1.97E+00 1.92E+00 2.12E+00
3.50 4.64E+00 2.55E+00 2.29E+00 1.80E+00 1.46E+00 1.45E+00 1.60E +00
4.00 3.27E+00 1.98E+00 1.81E+00 1.47E+00 1.L14E+00 9.61E—-01 8.65E—01
5.00 [.99E+00 1.38E+00 1.28E+00 1.04E+00 6.63E—01 3.73E-01 2.15SE-01
6.00 1.38E+00 8.94E—-01 8.13E-01 6.16E—01 3.54E-01 1.83E—01 1.01E—01
7.00 9.74E-01 5.34E-01 4.69E-01 3.34E-01 1.96E—-01 1.23E-01 8.65E—02
8.00 6.69E—01 3.19E-01 2.74E-01 1.89E—01 1.23E-01 9.98E—-02 9.53E-02
9.00 4.55E-01 2.02E-01 1.73E-01 1.21E-01 8.71E—-02 8.60E—02 1.01E-01
10.00 3.14E-01 1.41E-01 1.21E-01 8.78E—-02 6.80E—02 721E-02 8.92E-02
12.50 1.48E 01 8.17E—-02 7.38E-02 5.85E—-02 44E-02 3.65E—02 3.19E-02
15.00 8.96E—-02 5.90E-02 548E-02 4.46E—02 2.90E-02 1.63E—02 923E-03
17.50 631E—-02 4.19E-02 3.85E-02 3.00E-02 1.70E - 02 7.96E—-03 381E-03
20.00 4.67E-02 2.80E-02 2.50E-02 1.79E—-02 9.22E-03 4.20E-03 2.06E-03
22.50 3.46E-02 1.80E—02 1.55E-02 1.02E-02 4.89E—-03 2.29E-03 1.23E-03
25.00 2.52E-02 1.14E-02 9.50E-03 581E—-03 2.60E-03 1.26E—03 1.31E-04
27.50 1.80E—-02 717E-03 5.82E-03 3.33E-03 1.41E—-03 6.91E—04 422E-04
30.00 L27E-02 4.53E-03 3.59E-03 1.95E-03 7.85E—-04 3.83E-04 2.40E-04
35.00 6.17E—03 1.85E—-03 1.42E-03 7.07E-04 2.58E—-04 1.20E—-04 746E-05
40.00 3.01E-03 792E—-04 5.93E-04 2.80E—04 9.57E-05 4.29E-05 2.61E-05
45.00 1.50£-03 3.62E-04 2.67E-04 1.23E-04 4.19E-05 1.91E—-05 1.19E—-05
50.00 T79E-04 1.78E—-04 1.31E-04 6.11E—05 2.18E-05 1.07E—05 7.18E—-06
55.00 4.26E—-04 9.62E—-05 7.14E-05 3.46E-05 1.39E-05 8.00E—-06 6.13£-06
60.00 2.50E-04 S82E-05 4.39E-05 2.27E-05 1.06E—05 7.25E—-06 6.43E—06
65.00 1.58E—-04 3.89£-05 3.00E-05 1.66E —05 8.92E—-06 7.02E—-06 6.94E-06
70.00 L.OBE—-04 291E-05 2.30E-05 1.36E—-05 8.25E—06 7.15E—-06 7.52E—-06
75.00 8.05E-05 2.37E-05 1.92E-05 1.22E-05 8.09E—06 7.40E—06 7.92E-06
80.00 6.42E-05 2.08E-05 1.72E-05 1.ISE-05 8.15E—-06 7.60E —06 8.05E-06
85.00 540E-05 191E-05 1.61E—-05 1.I3E—05 8.43E—06 7.92E—-06 8.21E—-06
90.00 +.78E-05 1.82£-05 1.57E-05 1.ISE-05 8.88E—06 8.34E—-06 8.45E—-06
95.00 4.36E-05 1.78E—-05 1.55E-05 LITE-05 9.33E-06 8.71E—-06 8.63E—06
105.00 391E-05 1.78E-05 1.59E =05 1.26E—05 1.05E—-05 9.64E—06 9.14E-06
120.00 367E-05 1.88E£—05 I.71E-05 1.44E-05 1.24E-05 1LI2E-05 1.O1E-05
133.00 3.60L 05 2.04£-05 1.90E - 05 1.65E—05 1.45E—-05 1.26E—-05 1.08E—05
150.00 ATIE-05 2.19E-05 2.05£-05 1.83£-05 1.62E—-05 1.39E—05 1.1I6E-05
163.00 37TE~05 2.30£-05 2I17E-05 1.96E—05 1.75E-05 1.49E—05 1.22E-05
180.00 A79E =05 234E-05 220E-05 2.00E-05 1.80E - 05 1.53E—05 1.24E-05
total 3T72E-01 2A4E-01 225E-01 1.84£—-01 1.39E-01 1.13E-01 1.0IE-01
rel T I84E-01 252E-01 232E-01 1.89E£-01 1.44E-01 1.18£—01 LOSE-01
nrl ff 405SE -0t 2.66E-01 245E-01 2.00E£-01 1.52E-01 1.25E—-01 LI1IE-01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1091

TasLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’ represents total
cross sections from this work, ‘‘rel ff"” represents total cross sections calculated from the relativistic form factor and *‘nrl ff"’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[’
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Antimony (Z=51) .
0.00 2.08E+02 207E+02 2.06E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02
0.01 2.08E+02 2.07E+02 2.06E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02
0.02 2.08E+02 2.07E+02 2.05E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02
0.04 2.08E+02 2.07E+02 2.05E+02 2.04E+02 2.04E+02 2.04E+02 2.03E+02
0.06 2.08£+02 2.07E+02 2.05E+02 2.04E+02 2.03E4+02 2.02E+02 2.01E+02
0.10 2.08E+02 2.07E+02 2.05E+02 2.02E+0Q2 2.01E+02 1.99E +02 1.95E4+02
0.20 2.07E+02 2.07E+02 2.04E+02 1.96E+02 1.91E+02 1.88E+02 1.76E+02
0.30 2.07E+02 2.07E+02 2.01E+02 1.88E+02 1.79E+02 1.74E+02 1.56E+02
0.40 2.07E+02 2.06E +02 1.98E+02 1.78E+02 1.67E+02 1.60E +02 1.37E+02
0.50 2.06E+02 2.05E+02 1.95E+02 1.69F+02 1.54E+02 1.46E+02 1.20E+02
0.60 2.06E +02 2.05E+02 191E+02 1.59E+02 1.42E+02 1.33F+07. 1.04F 402
0.70 2.05E+02 2.04E+02 1.87E+02 1.50E+02 1.31E+02 1.21E+02 9.07E+01
0.80 2.04E+02 2.02E+02 1.83E+02 141E+02 1.20E+02 1.09E+02 7.90E+01
1.00 2.03E+02 2.00E+02 1.73E+02 1.24E+02 1.01E+02 8.99E+01 6.07E +01
1.20 2.01E+02 1.97E+02 1.64E+02 1L.ORE+02 RSIE+0 T ALE+01 4.77E+01
1.50 1.97E+02 1.92E+02 1.51E+02 8.87E+01 6.62E+01 5.65E+01 3.52E+01
1.70 1.94F+02 1.89E+02 1.43E+02 7.78E+01 5.65E+01 4 79E+01 2.96E+01
2.00 1.90E +02 1.83E+02 1.31E+02 6.44E+01 4.55E+01 3.83£+01 2.36E+01
2.50 1.82E+02 1.74E+02 1.13E+02 4.83E+01 3.35E+01 2.80E+01 1.66E +01
3.00 1.75E+02 1.65E+02 9.65E+01 3.76E+01 2.61E+01 2.14E+01 1.15E+01
3.50 1.68E+02 1.56E +02 8.29E+01 3.03£+01 2.08E+01 1.66E +01 7.80E +00
4.00 1.61E+02 147E+02 7.14E+01 2.50E+01 1.67E+01 1.29E+01 5.39E+00
5.00 1.47E+02 1.30E+02 541E+01 1.76 E+01 1.05E+01 7.73E+00 2.98E+00
6.00 1.33E+02 1.15E+02 4.23E+01 1.25E+01 6.55E+00 4.75E+00 2.02E+00
7.00 1.18E+02 1.01E+02 342E+01 8.80E+00 4.26E+00 3.12E+00 1.50E+00
8.00 1.04E +02 8.94E+01 2.84E+01 6.27E+00 3.02E+00 2.24E+00 LLI3E+00
9.00 9.19E+01 7.90E+01 2.41E+01 4.57TE+00 2.32E400 1.73E+00 8.31E-01
10.00 8.10E+01 6.99E +01 2.06E+01 345E+00 1.88E+00 1.39E+00 5.98E—-01
12.50 6.14FE +01 5.26E+01 1.39E+01 1.99E+00 1.20E+00 8.49E—01 2.69E—-01
15.00 4.95E+01 4.08£+01 9.11E+00 1.34E+00 742E-01 5.00E-01 1.45E-01
17.50 4.18E+01 3.28E+01 6.00E+00 9.47E-01 4.42E—-01 2.93E-01 9.58E—02
20.00 3.60E+01 2.71E-+01 4.12E+00 6.64E —01 271E-01 1.81E—01 7.10E-02
22.50 3.09E+01 2.27E+01 3.01E+00 4.61E-01 1.78E~01 1.21E—01 549E-02
25.00 2.63E+01 1.92E +01 2.35E+00 3.22E-01 1.27E-01 8.87E—02 427E-02
27.50 2.21L 101 1.62L +01 1.91E+00 2.29E—01 9.75E—02 6.92E—02 3.286—02
30.00 1.84E+01 1.36E +01 1.60E +00 1.68E —01 7.85E—-02 5.63E-02 249E-02
35.00 1.26E+01 9.51E4+00 1.14E+00 1.00E - 01 5.49E-02 3.92E-02 [.39E—-02
40.00 8.64E +00 6.58E+00 8.01E~-01 6.76E—02 393E-02 2.73E-02 7.62E—-03
45.00 G.12E+00 4.62E+00 5.50E-01 4.93E—02 2.79E—02 1.85E—02 4.18E~03
50.00 4.53E+00 3.35E+00 3.75E-01 3.74E-02 1.9SE—-02 1.23E-02 233E-03
55.00 3S51E+00 2.53E+00 2.60E—-01 2.89E—-02 1.36E—02 8.19E—-03 1.35E~03
60.00 2.84E+00 1.99E +00 1.83E-01 2.25E-02 9.53E-03 5.48E—03 8.11E—-04
65.00 2.38E+00 1.62E +00 1.38E— 01 1.76E— 02 6.76E—03 3.74E-03 5.14E-04
70.00 2.04E+00 1.37E+00 1.07E-01 1.39E-02 4.90E-03 2.63E—-03 347E-04
75.00 1.78E+00 1.18E+00 8.73E—02 1.L11IE-02 3.66E—03 1.92E-03 249E—04
80.00 1.59E+00 1.04£+00 TA1E-02 9.11E-03 2.82E-03 1.46E—03 L9IE-04
85.00 1.44E =00 940E-01 6.54E—-02 7.62E—-03 2.25E-03 1.ISE-03 1.54E—04
90.00 1.32E-00 8.64E—01 5.96E-02 6.52E-03 1.86E—03 9.46E - 04 1.30E—-04
95.00 1.23E-00 8.09E—-01 5.59E—-02 5.72E—-03 1.59E-03 8.06E —04 LLISE-04
105.00 1.12E-00 744E-01 5.26E—02 4.68E—03 1.25E-03 6.34E—04 9.64E 05
120.00 1.06E-00 7.17E-01 5.30E-02 3.89F—-03 1.OIE-03 S.10E—-04 8.41E—05
135.00 1.06E£ —00 7.28E-01 5.58E—-02 3.49E-03 8.86E —04 4.50E-04 7.90E—05
150.00 1.08E -00 T49E—-01 5.88.£ 02 3.28E-03 8.22E—04 4,18E—-04 7.70E-05
165.00 1.09E =00 7.66E—01 6.08E—02 3.17E-03 7.89FE—04 4.02E—-04 7.63E—05
180.00 1.10E-00 7.72E-01 6.15E—02 313E-03 7.78E—04 397E-04 7.61E—-03
total 6.69E+01 5.16E+01 1.O3E+01 231E+00 1.39E+00 1.07E+00 5.43E-01
rel ff 6.43F +01 4.83E+01 1.0IE+0] 2.33E+00 [41E+00 1.10E +00 5.58E-01

or ff 0.62E+01 +99E 01 1OSE 01 246E+00 14SE+00 1.16E+00 5.90E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.(
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’ represents tota
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl " represents total cross section
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 7189 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Antimony (Z=51)

0.00 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.03£+02
0.01 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.03E+02 2.03E+02 2.03E+02
0.02 2.04E+02 2.03E+02 2.03E+02 2.03E+02 2.02E+02 2.02E+02 2.02E+02
0.04 2.02E+02 2.01E+02 2.00E+02 2.00E+02 1.98E+02 1.97E+02 1.97E+02
0.06 1.99E+02 1.97E+02 1.97E+02 1.95SE+02 1.92E+02 1.90E+02 1.88E+02
0.10 1.92E+02 1.87E+02 1.86E+02 1.83E+02 1L.77E+02 1.73E+02 1.70E+02
0.20 L.69E +02 [.58E+02 1.55E+02 1.49E+02 1.40E+02 1.32E+02 1.28E+02
0.30 1.46E+02 1.30E+02 1.27E+02 1.ISE+02 1.07TE+02 9.84E+01 9.27E +01
0.40 1.25E+02 1.O7E+02 1.O3E+02 9.39E+01 8.19E+01 7.34E+01 6.83E+01
0.50 1.06E +02 8.69E+01 8.33E+01 7.45E+01 6.33E+01 5.58E+01 S.I5E+01
0.60 8.98E+01 7.13E+01 6.78E+01 597E+01 4.99E+01 4.37E+01 4.03E+01
0.70 7.64E +01 5.90E+01 5.58E+01 487E+01 4.04E+01 3.55E+01 3.30£+01
0.80 6.53E+01 4.94E+01 4.67E+01 4.05E+01 3.36E+01 2.97E+01 2.78E+01
1.00 4.90E+01 3.64E+01 3.43E+01 2.96E+01 2.46E+01 2.18E+01 2.03E+01
1.20 3.82E+01 2.83E+01 2.67E+01 2.30E+01 1.88E+01 1.60E +01 1.43E+01
1.50 2.81E+01 2.07E+01 1.94E +01 1.64E+01 1.25E+01 9.58E+00 7.72E+00
1.70 2.35E+01 1.L69E+01 1.58E+01 1.30£+01 9.39E+00 6.75E+00 5.13E+00
2.00 1.82E+01 1.24E+01 LI3E+0L 8.99E+00 6.10E+00 4.21E+00 J4E+Q0
2.50 1.18E+01 7.04E +00 6.31E+00 4.78E+00 3.27E+00 2.51E+00 217E+00
3.00 7.61E+00 4.15E+00 3.68E+00 2.79E+00 2.08E+00 1.92E+00 2.00E+00
3.50 5.03E+00 2.75E+00 2.45E+00 1.91E+00 1.51E+00 1.48E +00 1.61E+00
4.00 3.53E+00 2.06E+00 1.87E+00 1.50E+00 1.17E+00 1.O3E+00 9.79E-01
5.00 2.09E+00 1.40E+00 1.29E +00 1.05E+00 6.96E—01 4.25E-01 2.67E-01
6.00 1.43E+00 9.37E-01 8.55E-01 6.57E—-01 3.84E~01 2.01E-01 L.I11E-01
7.00 1.02E+00 5.80E-01 5.14E-01 371E-01 2.16E-01 1.27TE-01 8.35E-02
8.00 7.10E-01 3.52E-01 3.04£-01 2.12E-01 1.33£-01 9.99E-02 8.69E—02
9.00 4.90E-01 2.22E-01 1.90E—01 1.33E-01 9.25E-02 8.55E-02 9.35E-02
10.00 341E-01 1.53E-01 1.31E-01 9.38E—-02 7.07E-02 7.29E-02 8.79E—02
12.50 1.59E—-01 8.43E—-02 7.55E—-02 5.90E—-02 4.52E-02 3.95E—-02 3.71E-02
15.00 941E-02 6.00£—-02 5.54E—-02 4.49E—-02 3.00E-02 1.81E—-02 1.10E-02
17.50 6.52E~02 4.33E-02 3.99E-02 3.13E-02 1.82E-02 8.75E—-03 4.28E—-03
20.00 4.83E-02 297E-02 2.66E—02 1.94E-02 1.01E-02 457E-03 2.19E-03
22.50 3.60E-02 1.94E-02 1.69E—02 1.13E—-02 546E—03 2.50E-03 1.29E-03
25.00 2.65E—-02 1.24E-02 1.04E-02 6.50E—03 2.94E-03 1.39E-03 7.79E—-04
27.50 1.92E-02 7.89E-03 6.45E—03 3.75E-03 1.60E-03 772E-04 4.60E—-04
30.00 1.37E-02 5.02E-03 4.01E-03 2.20E-03 8.93E—-04 433E-04 2.68E-04
35.00 6.77E—-03 2.07E-03 1.59E—-03 8.01E—04 2.95E-04 1.38E—-04 8.56E—-05
40.00 3.34E-03 8.95E-04 6.71E—04 JI9E-04 1.10E-04 4.94E-05 3.01E-05
45.00 LORE~03 411E-04 IME-04 141E-04 4.79E—-05 2.19E—-05 137FE-08
50.00 8.79E—-04 2.03E-04 1.50E—-04 6.95E—0S 247E-05 1.21E-05 8.07E-06
55.00 4.83E-04 1.LI0E-04 8.14E—-05 3.93E-05 1.56E—05 8.88E —06 6.74E-06
60.00 284E-04 6.62E—-05 4.99E-05 2.56E-05 1.18E-05 T96E—06 6.99E—-06
65.00 1.80E —04 442E~-05 2 40E-0S 1.87E—05 987E—06 7.65E—06 7.49E —06
70.00 1.24E-04 3.29E-05 2.59E-05 1.52E-05 9.07E-06 7.76E-06 8.10E—-06
75.00 9.17E-05 2.67E-05 2.16E—-05 1.36E—05 8.84E-06 7.99E-06 8.52E-06
80.00 T.30E-05 233E-05 1.92E-05 1.27E-05 8.86E—06 8.19E—-06 8.64E—06
85.00 6.13E~05 2.13E-05 1.79E—-05 1.35E~05 9.13E-06 8.51E—06 8.82E—06
90.00 SA41E-05 2.03£-05 L.74E-05 1.26E—-05 9.57E-06 8.93E-06 9.07E-06
95.00 4.93E-05 1.97E-05 1.71E-05 1.28E-05 1.00E—-05 9.32E-06 9.26E—-06
103.00 $41E-05 1.96£ - 03 1.74E-05 1.37£6-05 1LI12E-05 1.03E-05 9.82E—-06
120.00 4 11E£-05 2.05E-05 1.86E£—05 [.54E—05 1.32E-05 1.19E—05 1.LO9E—05
135.00 J08E-05 2.22E-05 2.03E-05 1.76E—-05 1.53£-05 1.35E-05 LLITE=05
150.00 S 12E-05 237E-03 221E-05 1.94E-05 1.7TIE-05 1.48£—05 1.25E-05
165.00 +17E-05 2A8E-05 233E-05 2.08£-05 1.8SE—~05 1.58E-05 1L.31E-05
180.00 419405 2,520 03 22370 05 2128 05 1.90L — 05 1.62L 05 1.24L 05
total 391E-01 2.56E-01 2.36F -0} 1.93£-01 1.46E-01 1LISE-01 1.06E—01
rel ff +0SE—01 2.65E-01 2HE-01 1.99£-01 1.52£~01 1.25E-01 1.10E—-0I

nrl ft 4.28E-01 281E£-01 2.59£-01 2HE-01 LOIE~O1 1.32E~01 1.17E-01
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TasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total™* represents total
cross sections from this work, “‘rel ff*’ represents total cross sections calculated from the relativistic form factor.and “‘nrl ff’ represents total cross sections
calculated from the nonrelativistic form factor—Continued*

Photon energy (keV)

8
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Tellurium (Z=52))

0.00 2.16E+02 2.15E+02 2.14E+02 2.12E+02 2.12E+02 2.12E+02 2.12E+02
0.01 2.16E+02 2.15E+02 2.14E+02 2.12E+02 2.12E+02 2.12E+02 2.12E+02
0.02 2.16E+02 2.15E+02 2.14E+02 2.12E+02 2.12E+02 2.12E+02 2.12E+02
0.04 2.16E+02 2.15E+02 2.13E+02 2.12E+02 212E+02 2.11E+02 2.10E+02
0.06 2.16E+02 2.15E+02 2.13E+02 2.12E+02 2.11E+02 2.10E+02 2.08E+02
0.10 2.16E+02 2.15E+02 2.13E+02 2.10E+02 2.08E+02 2.07E+02 2.03E+02
0.20 2.15E+02 2.15E+02 2.12E+02 2.04E+02 1.98F+02 1.95E4+02 1.83E+02
0.30 2.15E+02 2.15E+02 2.09E+02 1.95E+02 1.86E+02 1.80E+02 1.62E+02
0.40 2.15E+02 2.14E+Q2 2.06E+02 1.85E+02 1.73E+02 1.66E+02 1.42E+02
0.50 2.14E+02 2.13E+02 2.03E+02 1.75E+02 1.60E +02 1.51E+02 1.24E+02
N a0 2 14E+00 212E+02 - 1.08K+02 1.65E+02 1.48E+02 1.38C 102 1.08E+02
0.70 2.13E+02 2.11E+02 1.94E+02 1.55E+02 1.36E+02 1.25E+02 941E+01
0.80 2.12E+02 2.10E+02 1.89FE+02 146E+02 1.25E4+02 1.14E+02 8.21E+01
1.00 2.10E+02 2.07E+02 1.80E+02 1.28E+02 1.LOSE+02 9.33E+01 6.33E+01
120 208E+02 2.04E+02 1.71E+02 1.12E+02 8.83E 101 7.70E+01 4.99E+01
1.50 2.04E+02 1.99E +02 1.57E+02 921E+01 6.89E +01 5.89E+01 3.67E+01
1.70 2.01E+02 1.96E +02 1.49E+02 8.09E+01 5.90E+01 5.00E+01 3.08E+01
2.00 1.97E+02 1.90E+02 1.36E+02 6.71E +01 4.76E +01 4.00E +01 2.44E+01
2.50 1.8E +02 1.80E+02 1L.1TE+02 5.04E+01 3.50E+01 291E+01 L.72E+01
3.00 1.81E+02 1.71E+02 1.00E+02 3.93E401 2.70E+01 2.22E+01 1.21E+01
3.50 1.74E+02 1.62E+02 8.61E+01 3.16E+01 2.16E+01 1.73E+01 8.39E+00
4.00 1.67E+02 1.53E+02 7T.44E+01 2.60E+01 1.74E+01 1.35E+01 5.84E +00
5.00 1.52E+02 1.35E+02 5.65E+01 1.83E+01 1.12E+01 8.25E+00 3.19E+00
6.00 1.37E+02 LI9E+02 4.42E+01 1.31E+01 7.08E+00 S5.13E+00 2.10E+00
7.00 1.22E+02 1.0SE+02 3.57E+01 9.35E+00 4.62E+00 3.36E+00 1.55E+00
8.00 1.09E+02 9.28E+01 2.96E+01 6.73E+00 3.23E+00 2.38E+00 1.18E+00
9.00 9.58E +01 8.20E+01 2.50E+01 493E+00 2.44E+00 1.81E4+00 8.78E—-01
10.00 847E+01 7.27E+01 2.13E+01 3.71ME+00 1.95E4+00 1.44E+00 6.42E—01
12.50 6.41E+01 5.49E+01 1.45E+01 2.11E+00 1.25E+00 8.86E—01 2.93E-01
15.00 5.13E+01 427E+01 9.73E+00 1.40E +00 7.89E-01 5.35E—-01 1.56E—-01
17.50 4.30E+01 342E+01 6.50E +00 9.88E—01 4.79E-01 3.18E-01 1.00E—-01
20.00 3.69E+01 2.81E+01 4.46E+00 7.01E—~01 2.95E-01 1.96E-01 7.32E-02
22.50 3.17E+01 2.35E+01 3.24dE+00 493E-01 1.92E—-01 1.30E-01 5.66E-02
25.00 2T1E+01 [.98E +01 2.48E+00 347E-01 1.36E~01 9.38E-02 443E-02
27.50 2.30E +01 1.68E +01 2.00E+00 2.48E—01 1.02E-01 7.22E-02 344E-02
30.00 1.93E+01 1.42E+01 1.66E +00 1.82E—-01 8.16E—-02 5.82E-02 2.63E~02
35.00 1.34E +01 1.01E+01 1.I8E+00 1.07E-01 5.66E—02 4.04E-02 1.50E 02
40.00 9.32E+00 T.07E+00 8.44F —01 7.10E-02 4.08E—02 284E~02 8.30E-03
45.00 6.62E +00 5.00E +00 5.89E-01 S.12E-02 2.92E-02 1.96E—-02 4.60E—03
50.00 4.88E+00 3.62E+00 4.06E-01 3.87E-02 2.07E-02 1.32E-02 2.59E-03
55.00 3.75E+00 2.72E+00 2.83E-01 3.00E-02 1.46E—-02 8.87E-03 1.50E—03
60.00 3.00E+00 2.12E4+00 2.02E-01 2.34E-02 1.03E—-02 5.99E-03 9.11E-04
65.00 2.48E+00 1.71E+00 1.50FE-01 1.85E—-02 7.35E—-03 4.12E-03 5.81E—04
70.00 2.12E+00 1.43E+00 1.16E-01 1.47E-02 5.36E—-03 291E-03 3.93E—-04
75.00 1.85E+00 1.23E+00 9.36E-02 1.19E—-02 4.03E-03 2.13E-03 2.82E—-04
80.00 1.64E +00 1.08E +00 7.89E—-02 9.79E-03 3.12E—-03 1.63E—-03 2.16E—04
85.00 1.49E+00 9.78E—-01 6.91E-02 8.24E-03 2.50E-03 1.29E-03 1.75E~04
90.00 1.38E+00 9.02E-01 6.27E—02 7.10E-03 2.08E~03 1.06E—03 1.48E—04
95.00 1.29E+00 8.49E—01 5.86E—02 6.25E—-03 1.78E-03 9.08E—-04 1.30E—-04
105.00 1.19E +00 7.89E-01 5.49FE-02 5.16E—-03 1.41E-03 7.17E-04 1.09E - 04
120.00 1LISE+00 7.71E-01 S5.53E-02 4.32E-03 1.14E-03 5.78E—04 9.50E—05
135.00 1.I6E+00 7.92E-01 5.83E—-02 3.90E-03 1.0OE—-03 5.10E—-04 8.90E-05
150.00 1.19E+00 8.21E-0I 6.15E—-02 3.67E-03 9.31E—-04 4.74E-04 8.65E~-05
165.00 1.22E+00 8.43E—01 6.37E-02 3.55E-03 8.94E—04 4.56E 04 8.55E-05
180.00 1.23E+00 8.50E 01 6.45E—-02 351E-03 8.82E-04 4.51E-04 8.53E—-05
total 7.02E+01 541E+01 1.08E +01 2.43E+00 1.46E+00 1.13E+00 5.71E-01
rel ff 6.74E +01 5.07E+01 1.06E +01 2.46E+00 1.48E+00 1.16E+00 5.87E-01

nrl ff 6.93E+01 5.24E+01 1.10E+01 2.59E+00 1.57E+00 1.22E+00 6.22E—01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents (otaf
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff*’ represents total cross section}‘
calculated from the nonrelativistic form factor—Continued® ’

—

Photon energy (keV)

6 : : 4
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
TeHurium (Z=152)

0.00 2.12E+02 2.12E+02 2.12E+02 2.12E+02 2.12E+02 2.12E+02 2.11E+02
0.01 2.12E+02 2.12E+02 2.12E+02 2.12E+02 2.11E+02 211E+02 2.11E+02
0.02 2.11E+02 2.11E+02 2.11E+02 2.11E+02 2.10E+02 2.10E+02 2.09E +02
0.04 2.10E+02 2.08E+02 2.08E+02 2.07E+02 2.06E+02 2.05E+02 2.04E+02
0.06 2.07E+02 2.05E+02 2.04F +02 2.02E+02 2.00E+02 1.97E+02 1.95E+02
0.10 1.99E+02 1.94E+02 1.93£+02 1.89E+02 1.84E+02 1.80E+02 1.77E+02
0.20 1.75E+02 1.64E+02 1.61E+02 1.54F +02 1.45E+02 1.37E+02 1.32E+02
0.30 1.51E+02 1.35E+02 1.32E+02 1.23E+02 LLILE+02 1.O2E+02 9.62E +01
0.40 1.29E+02 1LLIIE+02 1.07E+02 9.74E+01 8.51E+01 7.64E+01 7.12E+01
0.50 1.10E+02 9.02E+01 8.64E+01 7.74E +01 6.59E+01 5.84E+01 5.40FE +01
0.60 9.32E+01 741E+01 7.06E +01 6.23E+01 5.22E+01 4.58E +01 4.23E+01
0.70 7.94E+01 6.15E+01 5.83E+01 5.09E+01 4.23E+01 3.71E+01 3.43E+01
0.80 6.81£+01 5.17E+01 4.88E+01 4.24E+0l 3.51E+01 3.08E+01 2.86E+01
1.00 5.12E+01 3.80E+01 3.58E+01 3.09E+01 2.55E+01 2.24E+01 2.07E+01
190 399F +01 2.95E+01 2 7TE+01 2 QF+01 104F 401 1 66F +01 1 50E+01
1.50 2.92E+01 2.13E+01 2.00E+01 1.70E+01 1.31E+01 1.03E+01 8.54E+00
1.70 243E+01 1.75E+01 1.63E+01 1.36E+01 9.96E +00 7.36E+00 5.76E+00
2.00 1.89E+01 1.30E+01 1.19E+01 9.56E+00 6.59E+00 4.59FE+00 344E+00
2.50 1.25E+01 7.61E+00 6.85E+00 5.23E+00 3.54E+00 2.62E+00 2.16E+00
3.00 8.15E +00 4.52E+00 4.02E+00 3.03E+00 2.21E+00 1.93E+00 1.91E+00
3.50 543E+00 295E+00 2.62E+00 2.02E+00 1.57E+00 1.51E+00 1.62E+00
4.00 3.79E+00 2.16E+00 1.94F +00 1.54E+00 1.21E+00 1.10E+00 1.09E +00
5.00 2.20E+00 143E+00 1.31E+00 1.06E +00 7.29E—01 4.70E—01 3.27E-01
6.00 1.49E+00 9.81E—-01 8.98E—-01 6.97E—01 4.15E-01 221E-01 1.23E-01
7.00 1.06E+00 6.27E—01 5.60E—01 4.10E-01 2.36E~-01 1.33E-01 8.17E-02
8.00 7.51E-01 3.86E—01 3.36E-01 2.36E—-01 1.44E—-01 1.01E-0t 8.04E-02
9.00 5.26E-01 244E-01 2.09E-01 1.46E—01 9.83E-02 8.55E—-02 8.75E-02
10.00 3.69E-01 1.65E—01 1.42E—01 1.00E—01 7.37E-02 7.37E-02 8.66F —02
12.50 1.71E-01 8.73E-02 7.75E-02 597E-02 4.62F~-02 4.23E-02 4.25E-02
15.00 9.89E—-02 6.12E—02 S.62E—-02 4.54E-02 3ME-02 1.99E-02 1.3tE-02
17.50 6.76E 02 4.48C 02 4.13C 02 327 02 1.94E 02 9.58E 03 481 03
20.00 4.99E—-02 3.13E-02 2.83E-02 2.10E-02 1.11E-02 497E-03 2.35E-03
22.50 3.74E-02 2.08E—-02 1.82E-02 125E-02 6.07E—-03 2.73E-03 1.36E-03
25.00 279E-02 1.35E-02 1.14E-02 723E-03 3.29E-03 1.53E-03 8.30E-04
27.50 2.04E-02 8.65E-03 TAE-03 420E-03 181E-Q3 8.60E-04 SOIE-04
30.00 1.47E-02 5.54E-03 445E-03 2.47E~-03 1.01E-03 4.88E—04 2.97E-04
35.00 7.39E-03 231E-03 1.78E-03 9.05E-04 3.36E—04 1.58E-04 9.77E—-05
40.00 370E-03 1.01E-03 7.57E-04 3.62E—04 1.25E~04 567E-05 347E-05
45.00 1.88£—03 4.65E-04 344E-04 1.60E — 04 5.46E - 05 2.50E-05 1.56E —05
50.00 9.89E 04 231E-04 {.70E-04 T80E-05 2.80E-05 L37TE-Q5 9.06E-06
55.00 546E—04 1.25E-04 9.25E-05 445E-05 1.75E-05 9.85E—-06 7.42E-06
60.00 322E-04 7.52E-05 5.66E —05 2.89E—-05 1.32E-05 8.75E—-006 7.60E — 06
65.00 2.04E — 04 5.U0E—05 3.34E—05 2.09E —05 1.09E—05 8.35E—-06 8.10E— 06
70.00 1.40E - 04 371E-05 291E-05 1.70E—05 9.97E-06 8.42FE—06 8.73E—06
75.00 1.04E - 04 301E-0S 242E-05 1.50E—05 9.66E—06 8.64E—06 9.{7E-06
80.00 8.28E-05 2.61E-05 2.15E-05 1.41E-05 9.64E—06 8.83E—-06 9.29E - 06
85.00 6.94E - 03 238E-05 [.99E—-05 1.37E-05 9.89E - 06 9.15E—-06 948E-06
90.00 6.12E—-03 2.26E—05 1.92E-05 1.38E—05 1.03E-05 9.58E—-06 9.73E-06
95.00 S.5TE-05 219E-05 1.89E—05 1.40E—05 1.08£—05 9.99E - 06 9.93F-06
135.00 4.96E — 02 217E-05 1.91E-05 1.49E—05 1.20E-05 1.10E—05 1.06E—05
120.00 4.60E - 03 225E-05 2.03E-05 1.66E£—05 1.40E—05 1.27E-05 LITE-05
135.00 4.54E-05 241E-05 222E-05 1.88E 05 1.62E—05 1.43£-05 1.26E—05
150.00 4.56E-05 257E-05 2.38E-05 2.07E-0s8 1.81E—-05 1.58E~05 135605
165.00 J61E-05 2.68E—05 250E-05 221E-05 1.95E—05 1.68£—05 1.42E-05
180.00 4.63E-05 272E-05 255503 226E-05 2.00E—-05 1.73E-05 1A4SE—-05
total JE=01 2.69E -0t 248E-01 2.03F£-01 1.54£-01 1.25E-01 1.11IE-01
rel ff 4.26E£ 01 2.79£-01 2.57E-01 2 10E-01 [.60E - 01 1.31E~01 1.16E~-01

nrl ff +51E-01 2.96£-01 27301 2.23£-01 1.69E—01 1.39E-01 1.23£-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form facto;_' and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

¢
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
lodine (Z=53)

0.00 2.24E +02 224E+02 222E+02 221E+02 2.20E+02 220E+02 220E+02
0.01 2.24E+02 2.24E+02 2.22E+02 2.21E+02 2.20E+02 2.20E+02 2.20E+02
0.02 2.24E+02 2.24E+02 2.22E+02 2.20E+02 2.20E+02 2.20E+02 2.20E+02
0.04 2.24E+02 2.23E+02 2.22E+02 2.20E+02 2.20E+02 2.20E+02 2.18E+02
0.06 2.24E+02 2.23E+02 2.22E+02 2.20E+02 2.19E+02 2.18E+02 2.16E+02
0.10 2.24E+02 2.23E+02 2.21E+02 2.18E+02 2.16E+02 2.15E+02 2.10E+02
0.20 2.24E+02 2.23E+02 2.20E+02 2.11E+02 2.06E+02 2.02E+02 1.90E+02
0.30 2.23E+02 2.23E+02 2.17E+02 2.02E+02 1.93E+02 1.87E +02 1.68E+02
040 2.23E+02 2.22E+02 2.14E+02 1.92E+02 1.79E+02 L72E+02 1.48E+02
0.50 2.22E+02 2.21E+02 2.10E+02 1.81E+02 1.66E +02 LSTE+02 1.29E+02
0.60 222E+02 2.20E+02 2.06E+02 1.71E+02 1.53E+02 143E+02 L12E+02
0.70 2.21E+02 2.19E+02 2.01E+02 1.61E+02 1.41E+02 1.30E+02 9.77E+01
0.80 2.20E+02 2.18E+02 1.96E+02 1.51E+02 1.30E+02 1.18E+02 8.53E+01
1.00 2.18E+02 2.15E+02 1.87E+02 1.33E+02 1.09E+02 9.69E+01 6.60E +01
1.20 2.16E+02 2.12E+02 L77TE+02 1.17E+02 9.18E+01 8.02E+01 5.22E+01
1.50 2.11E+02 2.07E+02 1.63E+02 9.57E+01 7.18E+01 6.15E+01 3.83E+01
1.70 2.08E+02 2.03£+02 1.54E+02 8.42E+01 6.16E +01 5.22E+01 3.20E+01
2.00 2.04E+02 1.97E+02 1.41E+02 6.99E +01 4 98E+01 4.18E+01 2.53E +01
2.50 1.96E +02 1.87E+02 1.21E+02 5.27E+01 3.65E+01 3.03E+01 1.79E+01
3.00 1.88E+02 1.77E+02 1.04E+02 4.10E+01 2.80E+01 2.30E+01 1.27E+01
3.50 1.80E+02 1.67E+02 8.96E£+01 3.29E+01 2.23E+01 1.79E+01 8.98E+00
4.00 L73E+02 1.58E+02 7.75E+01 2.70E+01 1.80E+01 1.41E+01 6.31E+00
5.00 1.57E+02 1.40E +02 591E+01 1.90E +01 1.18E+01 8.78E+00 3.41E+00
6.00 1.42E+02 1.24E+02 4.63E+01 1.37E+01 7.62E+00 5.52E+00 2.19E+00
7.00 1.27E+02 1.09E +02 3.73E+01 9.91E+00 4.99E+00 3.61E+00 1.60E +00
8.00 1.13E+02 9.62E+01 3.07E+01 7.20E+00 3.45E+00 2.53E+00 1.22E+00
9.00 9.99E+01 8.52E+01 2.59F+01 5.29F+00 2. 5TE+00 1.90E+00 9.27E-01
10.00 8.85E+01 7.56E+01 2.21E401 3.98£+00 2.03E+00 1.5S0E+00 6.87E—01
12.50 6.70E+01 5.73E+01 1.52E+01 2.23E+00 1.30E+00 9.25E-01 3.18E-01
15.00 5.33E+01 4.46E+01 1.04E+01 1.46E +00 8.37E-01 S.71E~01 L67E-01
17.50 4 43F+01 356K +01 7T O1E+00 1.03E4+00 51701 3.44E—-01 1.OSE—-01
20.00 3.78E+01 291E+01 4.82E+00 7.39E-01 3.20E-01 2.12E-01 7.58E-02
2250 3.25E+01 243E+01 3.47E+00 5.27E-01 2.08£-01 L40E-01 5.84E-02
25.00 2.79E+01 2.05E+01 2.63E+00 3.74E-01 1.45E—-01 9.93E-02 4.59E-02
27.50 2.38E+01 1.74E+01 2.09E+-00 2.68E—-01 1.08E—-01 TS4E-Q2 3.50FE - 02
30.00 2.02E+01 1.48E+01 L.72E+00 1.96E—01 8.50E-02 6.03£-02 2.78E-02
35.00 1.42E+01 1.06E +01 1.23E+00 1.14E-01 5.85E-02 4.17E-02 1.60E—-02
40.00 9.99£+00 7.56E+00 8.88E£-01 747E-02 423E-02 2.96E—02 9.00£-03
45.00 TIA2E+00 5.38E+00 6.28E 01 5.33£-02 3.06E-02 2.06L 02 5.05L 03
50.00 5.23E+00 3.90E+00 4.38£-01 4.02E-02 2.19E-02 1L41E—-02 2.87E-03
55.00 3.99E+00 291E+00 3.07E-01 3.11E-02 1.55E-02 9.57E-03 LL68E—03
60.00 3.16E+00 225E+00 2.20E-01 245E-02 LIIE-02 6.51E—-03 1.02E-03
65.00 2.59£ 100 1.80L 100 1.62L 01 1.94L 02 7.96£—03 4.51£—03 6.53E—04
70.00 2.19E+00 1.49E+00 1.25E-01 1.56£—-02 5.85E-03 3.21E-03 443E-04
75.00 1.91E+00 1.28£+00 1.00E—01 1.27E-02 442E-03 237E-03 3.19E-04
80.00 1.70E+00 1LI2E+00 8.39E-02 1.OSE—02 3.44E-03 1.81E-03 245E—-04
85.00 1.54£+00 1.02E+00 7.31E—-02 8.88£—03 2.77£—-03 1.44E—03 1.98E—04
90.00 L43E+00 9.38E—-01 6.60E—-02 7.69E—-03 2.31E-03 1.I9E—-03 1.68E—04
95.00 1.35E£+00 8.85E—-01 6.15E-02 6.81E-03 1.98E-03 LO2E—-03 147E—-04
105.00 1.26E+00 8.30E-01 5.74E-02 5.66E~03 [.58£-03 8.09E-04 1.24E - 04
120.00 1.23£+00 8.21£—01 5.77E-02 +.77E—03 1.28E—-03 6.54E£—04 1LOTE =04
135.00 1.26E+00 8.52£-01 6.09E-02 +33E-03 1I3E-03 5.78E-04 1.OOE—04
150.00 1.31£+00 8.88L ~01 644E-02 4.09£-03 1.O5E-03 5.37E-04 9.70E-05
165.00 1.34E+00 9.15E-01 6.68E—-02 3.96£-03 1.0IE-03 S.17E-04 9.57E-05
180.00 1.35£ 00 9.24E-01 6.76£—02 3.92E—03 Y9IE—U4 5. 10E£-04 9.54£—05
total 7.34E +01 S5.67E+01 1.13E+01 2.56£+00 1.53E+00 1.19E+00 6.00E—-01
rel ff 7.05E+0] 3.32E+01 [.ITE+0] 2.59E+00 1.56E+00 C1L22E400 6.19£-01

nrl ff 7.27E+01 5.50E+01 1.16£ 0] 2.73E+00 [L65E+00 1.29E+00 6.55E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.6}
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tots
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff”’ represents total cross sectionj

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

2
-

'] )
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
{odine (Z=53) :
0.00 2.20E+02 2.20E+02 2.20E+02 2.20E+02 2.20E+02 2.20E+02 2.20E+02
0.01 2.20E +02 2.20E+02 2.20E+02 2.20E+02 2.20E+02 2.19E+02 2.19E+02
0.02 2.20E+02 2.19E+02 2.19E+02 2.19E+02 2.18E+02 2.18E+02 2.17E+02
0.04 2.18E+02 2.16E+02 2.16E+02 2.15E+02 2.14E+02 2.12E+02 2.12E+02
0.06 2.15E+02 2.12E+02 2.12E+02 2.10E+02 2.07E+02 2.04E+02 2.02E+02
0.10 2.07E+02 2.01E+02 2.00E+02 1.96E+02 1.91E+02 1.86E +02 1.83E+02
0.20 1.82E+02 1.70E+02 1.67E+02 1.60E+02 1.50E+02 1.43E+02 1.37E+02
0.30 1.57E+02 1.40E+02 1.37E+02 1.28E+02 1L15E+02 1.O6E+02 9.98E+01
0.40 1.34E+02 1.ISE+02 L11IE+02 1.01E+02 8.84E+01 7.96E +01 7.43E+01
0.50 1.L14E+02 9.37E+01 8.98E+01 8.04E+01 6.87E+01 6.10E+01 5.66E+01
0.60 9.68E+01 7.71E+01 7.35E+01 6.49E+01 . 545E+01 4.80E+01 443E+01
0.70 8.26E+01 6.42E+01 6.09E +01 5.32E+01 4.42E+01 3.87E+01 3.57E+01
0.80 7.10E+01 5.41E+01 5.11E+01 4.44E+01 3.66E+01 3.20E+01 2.95E+01
1.00 5.35E+01 3.98E+01 3.75E+01 3.23E+01 2.65E+01 2.30E+01 2.12E+01
1.20 4.17E+01 3.06E+01 2.88E+01 247E+01 2.01E+01 1.72E+01 1.56E +01
1.50 3.03E+01 2.20E+01 2.07E+01 1.75E+01 1.37E+01 1.10E+01 9.37E+00
1.70 2.52E+01 1.81E+01 1.69E +01 1.41E+01 1.05E+01 8.00E+00 6.42E+00
2.00 1.96E +01 1.36E+01 1.25E+01 1.01E+01 7.08E+00 4.99E+00 3.77E+00
2.50 1.31E+01 8.19E+00 7.40E+00 5.69E+00 3.82E+00 2.74E+00 2.16E+00
3.00 8.71E+00 4.91E+00 437E+00 3.29E+00 2.34E+00 1.95E+00 1.83E4+00
3.50 5.84E+00 3.16E+00 2.81E+00 2.14E+00 1.63E+00 1.54E+00 1.64E+00
4.00 4.07E+00 2.26E+00 2.02E+00 1.58E+00 1.24E +00 1.17E +00 1.21E+00
5.00 2.31E+00 1.46E+00 1.34E+00 1.08E+00 7.63E—-01 5.35E-01 3.94E-01
6.00 1.55E+00 1.03E+00 941E-01 7.37E-01 447E-01 2.42E-01 1.36E—01
7.00 1L.11E+00 6.75E—-01 6.06E 01 4.49E-01 2.57E-01 1.39E-01 812E-Q2
8.00 7.94E—-01 421E-01 3.69E—-01 2.61E-01 1.56E—01 1.02E-01 7.56E—02
9.00 5.63E-01 2.66E-01 2.29E-01 1.59E-01 1.04E-01 8.58E—02 8.25E-02
10.00 3.98E-01 1.78E—01 1.53E-01 1.07E-01 T71E-02 747E-02 8.53E-02
12.50 1.83E—-01 9.06E—02 7.99E~02 6.08E—02 473E-02 4.52E-02 479E-02
15.00 [.4E—01 6.26E—02 572E-02 4.59E-02 3.22E-02 2.18E—-02 1.53E—-02
17.50 7.02E-02 4.63E-02 4.27E-02 340E-02 2.06E—02 1.05E-02 5.39E—03
© 20.00 SJI6E-02 3.29E-02 299E-02 225E-02 1.20E-Q2 S40E-03 2353E-03
22.50 3.89E-02 2.23E-02 1.96E —02 1.36E—02 6.70E—03 2.97E~-03 1.44E-03
25.00 2.92E-02 1.46E—-02 1.25E-02 8.00E—-03 3.68E—-03 1.68£—-03 8.87E—-04
27.50 2.16E-02 9.44E-03 7.81E—03 4.68E—03 2.03E-03 9.55E—04 5.45E—-04
30.00 1.57E-02 6.09E—-03 491E-03 2.77E-03 1.14E-03 5.47E-04 3.29E-04
35.00 8.04£-03 2.57E~03 1.99E—-03 1.02E-03 3.82E-04 1.79E—04 1.L11IE-04
40.00 4.07E-03 1.13E-03 851E—04 4.09E—-04 1.43E-04 6.48F—05 3.97E-05
45.00 2.09E-03 5.24E—-04 3.89E-04 1.81E-04 6.21E—05 2.85E-05 1.78E—-05
50.00 1.11IE-03 2.61E-04 1.93E—-04 8.96E - 05 3.16E—-05 1.54E~05 1.02E—-05
55.00 6.14E—04 1.41E-04 1.0SE—04 5.03E-05 1.97E-05 1.09E-05 8.17E—06
60.00 364E-04 8.51E~05 6.40E—05 325E-05 1.46E—-05 9.61E—06 8.28E—06
65.00 231E-04 5.65E-05 4.33E-05 2.35E-05 1.21E-05 9.12E-06 8.77E—-06
70.00 1.59E~04 4.18E—-05 3.28E—-05 1.90E - 05 1.10E—-05 9.15E~06 9.42E—-06
75.00 1.IBE—-04 3.38E-05 2.71E-05 1.67E—05 1.06E—-05 9.36E—06 9.88E—06
80.00 9.36E—-05 2.92E-05 2.39E-05 1.56E—05 1.05E-05 9.52E-06 9.99E-06
2500 T RSF =08 2 66F—05 2FE-05 151FE-05 1.07E~-05 9.85E—06 1.02E-05
90.00 6.91E-05 2.52E-05 2.13E-05 1.51E-05 1.12E-05 1.03£-05 1.04E-05
95.00 6.28E—-05 243E—-05 2.09E-05 1.53E-05 1.16E—-05 1.07E-05 1.07TE~-05
105.00 5.57E-05 2.39E-05 2.10E-05 1.61E—05 1.29E-05 1.18E-05 1.13E-05
120.00 S.14E-05 246F—05 221F-08 179F—-08 1.49F —058 1.35£-05 1.26E—05
135.00 5.05E-05 2.63E-05 2.40E-05 2.02£-05 1.72E—-05 1.53£-05 1.35E—05
150.00 5.06E—-05 2.78E-05 2.57E-05 2.21E-05 1.92E-05 1.68E —05 1.45E-05
165.00 5.10E—-05 2.90E—-05 2.69£—05 2.35E-05 2.06E—05 1.79E-05 1.52E-05
180.00 5.11E-05 2.04E—-05 2.74E—-05 2.40E—-05 2.11E-05 1.83£—~05 1 5SE-08
total 432E-01 2.83E-01 2.61E-01 2.13E-01 1.61E-01 1.31E-01 1.17E-01
rel ff 4.49F-01 2.94E-01 2.71E-01 221E-01 1.68E—01 1.39E-01 1.22E—01
nrl ff 4.76E—01 3.12E-01 2.886-01 2.35E-01 [.79E-01 1.47E-01 1.30E-01
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TapLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff>* represents total cross sections calculated from the relativistic form factor and “‘nr] ff* represents total cross sections

calculated from the nonrelativistic form factor- Continued?

Photon energy (keV)

[
(deg) 50.0 59.5 1454 316.5 411 8 4681 661.6
Xenon (Z=54)

0.00 2.32E+02 2.32E+02 2.30E+02 2.29E+02 2.29E+02 2.29E+02 2.29F+02
0.01 2.32E+02 232E+02 2.30£+02 2.29E+02 2.29E+02 229E+02 2.28E+02
0.02 2.32E+02 2.32E+02 2.30E+02 2.29E+02 2.29E+02 2.28E+02 2.28E+02
0.04 2.32E+02 2.32E+02 2.30E+02 2.29E+02 2.28E4+02 228E+02 227E+02
0.06 2.32E+02 2.32E+02 2.30E+02 2.28E+02 2.27E+02 2.27E+02 2.24E+02
0.10 2.32E+02 2.32E+02 2.30E+02 2.26E+02 2.24E+02 2.23E+02 2.18E+02
0.20 2.32E+02 2.31E+02 2.28E+02 2.19E+02 2.13E+02 2.10E+02 1.96E +02
0.30 2.31E+02 231E+02 2.25E+02 2.10E+02 2.00E+02 1.94E+02 1.74E+Q2
0.40 231E+02 2.30E+02 2.22E+02 1.99E+02 1.86E +02 1.78E+02 1.53E+02
0.50 230E+02 2.29E+02 2.18E+02 1.88E+02 1.72E+02 1.63E+02 1.34FE+02
0.60 2.30E+02 2.28E+02 213E+02 1.77E+02 1.59E+02 1.49E+02 1.17E+02
0.70 2.29E+02 227E+02 2.08E+02 1.67E+02 1.46E+02 1.35E+02 LOIE+02
0.80 2.28E+02 2.26E+02 2.03E+02 1.STE+02 1.34E+02 1.22E+02 8.88E +01
1.00 2.26E+02 2.23E+02 1.93E+02 1.38E+02 1.13E+02 1.01E+02 6.89F +01
1.20 2.23E+02 2.19E+02 1.84E+02 1.21E+02 9.54F +01 8.34E+01 5.46F +01
1.50 2.19E+02 2.14E+02 1.69E+02 9.95E +01 7.49E+01 6.41E+01 4.00E +01
1.70 2.16E +02 2.10E+02 1.60E +02 8.76E +01 6.44E+01 5.45E+01 3.33E+01
2.00 2.1HE+02 2.04E+02 1.46E+02 7.29E+01 5.21E+01 4.37E+01 2.62E+01
2.50 2.03E+02 1.93E+02 1.26E+02 5.50E+01 3.80E+01 3.16E+01 1.85E+01
3.00 1.95E+02 1.83E+02 1.08E +02 4.28E+01 291E+01 2.39E+01 1.34E+01
3.50 1.87E+02 1.74E+02 9.31E+01 343E+01 2.31E+01 1.86E+01 9.57E +00
4.00 1.79E+02 1.64E +02 8.07E+01 2.81E+01 1.87E+01 1.47E+01 6.79E +00
5.00 1.L62E+02 1.45E+02 6.17E+01 1.98E+01 1.25E+01 9.31E+00 3.63E+00
6.00 1.46E+02 1.28E+02 4.84E+01 1.43E+01 8.17E+00 591E+00 2.29E+00
7.00 1.31E+02 L13E+02 3.89E+01 1.05SE+01 5.37E+00 3.87E+00 1.66E+00
8.00 1.LITE+02 9.98FE+01 3.20E+01 7.67E+00 3.69E+00 2 69F +00 1.27E+00
9.00 [.04E+02 8.85E+01 2.68E+01 5.67E+00 2.70E+00 1.99E +00 9.76E - 01
10.00 9.24E+01 7.87E+01 2.28E+01 4.26E+00 2.11E+00 1.56E +00 7.33E-01
12.50 7.00E+01 5.97E+01 1.58E +01 2.35E+00 1.35E+00 9.65E-01 3.44E-01
15.00 5.54E+01 4.65E+01 1.10E +01 1.52E+Q0 R.86F—01 6.07F—01 1.78E—01
17.50 4.57E+01 3.71E+01 7.52E+00 1.O7E+00 5.56E—-01 3.70E-01 1.10E-01
20.00 3.88E+01 3.02E+01 5.19E+00 7.78E~01 346E—01 2.29E-01 7.85E-02
22.50 334E+01 2.51E+01 3.71E+00 5.60E—01 2.24E-01 1.50E~-01 6.04F—02
25.00 2.87E+01 2.1LE+01 2.78E +00 4.01E-01 1.54E-01 1.OSE—-01 4.76E—-02
27.50 2.46F +01 1.80E+01 2.18E+00 2.88E—01 1.14E-01 7.90E-02 3.75E-02
30.00 2.10F+01 1.53E+01 L.79E+00 2.11E-01 8.87E—02 6.26E—-02 2.92E-02
35.00 1.50E+01 1.12E +01 1.28E+00 1.22E-01 6.05E-02 4.31E-02 L71E-02
40.00 1LO6E+01 8.03E+00 9.33£—-01 7T.86E-02 4.38E—-02 308E—-02 S T4E—-03
45.00 T.62E+00 5.76E +00 6.68E 01 5.56E~02 3.19E-02 217E-02 5.52E—-03
50.00 S.58E+00 4. 18E+00 4.71E-01 4.17E-02 230E-02 1.50£-02 316E-03
55.00 4.23E£+00 3.10E+00 3.32E-01 3.23E-02 1.65E—-02 [LO3E—-02 [.86F—03
60.00 3.32E+00 2.38E +00 2.38E-01 2.55E-02 [.LI9E-02 7.06E-03 LLI4E-Q3
65.00 2.70E+00 [.89E+00 1.76E—-0i 2.03E-02 8.60E—03 4.93E-03 731E-04
70.00 227E+00 1.56E+00 1.34E~-01 1.64E—-02 6.36E —03 3.53E-03 4.98F—04
75.00 1.96E+00 1.33E+00 1.07E-01 1.34E-02 4.83E—03 2.61E~03 3.60E—04
80.00 1.74E+00 1T16F =00 8Q93F—-02 LI2E-02 3.78E—-03 201E 03 2.76E — 04
85.00 1.59E+00 1.OSE+00 174E-02 9.54E - 03 3.06E~-03 [.L61E—03 2.23E—-04
90.00 1.48E 00 9.72E-01 6.96E—02 8.31E-03 2.56E~03 1.33E-03 1.89E—-04
95.00 1.40E +00 9.19E£-01 6.46E—02 7.39E-Q03 2.20E-03 1.14E—-03 1.67E—04
105.00 1.32E-00 8.67E—-01 6.01E-02 6.19E—-03 1.76E —03 9.09E—04 1.40E—-04
120.00 1.31E-00 8.67E—-01 6.03£—-02 5.26F —03 143E-03 7.36E-04 1.21E-04
135.00 1.35E+00 9.06£ —01 6.37£-02 179E-03 1.27E-03 6.52£—04 LI2E—04
150.00 L4HE =00 9A9E-01 6.74E—02 4.54E-03 118E =02 6.06E—04 1.09E - 04
165.00 1A5E 00 981E—01 7.00E-02 140 -03 1.J4E-03 S5.83E—-04 LOTE—-04
180.00 1A6E 00 9.92E-01 T09E-02 4.36E-03 1I2E-03 5.76E—04 {OTE-04
total 7.66F ~01 5.92E +01 1.19E +0] 2.68E+00 1.L61E+00 1.25£+00 6.30E£-01
rel ff 7.37E£ ~01 S56E+01 LI6E =01 271E+00 1L64E£+00 L28E+00 6.49E -0t
nrl T61E+01 S76E ~01 1.22E 01 2.87E+00 1.74E+00 F36E+00 0.90E—01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, %
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘“‘nrl ff>* represents total cross sect
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Xenon (Z=54)

0.00 2.28E+02 2.28E+02 2.28E+02 2.28E+02 2.28E+02 2.28E+02 228E+Q

0.01 2.28E+02 2.28E+02 2.28E+02 2.28E+02 228E+02 2.28E+02 227E+0

0.02 2.28E+02 227E+02 227E+02 2.27E+02 2.26E+02 2.26E+02 2.26E+0

0.04 2.26E+02 2.24E+02 2.24FE+02 2.23E+02 2202E+02 2.20E+02 2.19E+0.
0.06 2.23E+02 2.20E+02 2.20E+02 2.18E+02 2.15E+02 2.12E+02 2.10E+0:
0.10 2.14E+02 2.08E+02 2.07E+02 2.03E+02 1.98E+02 1.93E+02 1.90E +0.
0.20 1.88E +02 1.76E +02 1.73E+02 1.66E +02 1.56E +02 148E+02 1.43E +08
0.30 1.63E+02 146E+02 1.42E+02 1.33E+02 1.20E+02 1.10E+02 1.04E +0%
0.40 1.39E+02 1.1I9E+02 1.15SE+02 1.OSE+02 9.19E+01 8.28E£+01 TI4E+01
0.50 1.18E+02 9.73E+01 9.33E+01 8.37E+01 7.16E+01 6.38E+01 5.94E+01
0.60 1.01E+02 8.03E+01 7.65E+01 6.77E+01 5.70E+01 5.02E+01 4.65E+01
0.70 8.60E +01 6.70E+01 6.36E+01 S.5TE+01 4.63E+01 4.04E+01 3.72E+01
0.80 7.40F +01 5.65E+01 5.35E+01 4.65E+01 3.83E+01 3.32E+01 3.04E+01
1.00 5.60E +01 4.16E+01 3.92E+01 3.37E+01 2.75E+01 2.38E+01 2.17E+01
1.20 4.36E +01 3.19E+01 2.99E+01 2.56E +01 2.08E+01 1.79E+01 1.63E+01
1.50 315E4+01 228E+01 2.13E+01 1.81E+01 1.43E+01 1.17E+01 1.02E+01
1.70 2.61E+01 1.87E+01 1.75E+01 1.47E+01 1.11E+01 8.64E+00 7.10E+00
2.00 2.03E+01 142E+01 1.32E+01 1.07E+01 7.58E+00 540E+00 4.11E+00
2.50 1.37E+01 8.78E+00 7.96E +00 6.16E +00 4.10E+00 2.86E+00 2.19E+00
3.00 9.26E+00 5.31E+00 4.73E+00 3.56E+00 247E+00 1.98E+00 1.78E+00
3.50 6.26E+00 3.38E+00 3.00E+00 227E+00 1.70E +00 1.57E+00 1.65E+00
4.00 435E+00 2.37E+00 2.11E+00 1.64E +00 1.28E+00 1.23E+00 1.32E+00
5.00 243E+00 1.50E+00 1.37E+00 1.10E+00 797E-01 5.94E—-01 4.68E-01
6.00 1.61E+00 1.07E+00 9.84E — 01 7.77E-01 4.80E~01 2.64E-01 1L.S1E-01
7.00 LISE+00 7.22E-01 6.53E-01 4.89E—-01 2.79E-01 1.46E—01 8.17E-02
8.00 8.38E—-01 4.58£—01 4.03E-01 2.87E-01 1.69E-01 1LO4E-01 121E-02
9.00 6.00E—01 2.90E-01 2.50E-01 1.74E~-01 1.11E-01 8.65E—02 7.85E—-02
10.00 4.27E~-01 1.92E-~01 1.65E-01 1.15E-01 8.07E—-02 7.57E-02 8.40E—02
12.50 1.96E-01 9.43E—~02 8.27E-02 6.21E~02 4.85E-02 4.80E—02 5.33E-02
15.00 1.1I0E-01 641FE—-02 5.83E-02 4.66E—02 333E-02 2.38E—-02 1.77E-02
17.50 7.29E~02 4.78E-02 441E-02 3.53E-02 217E-02 L14E-02 6.04E—-03
20.00 5.34E-02 345E-02 3.15E-02 2.39E-02 1.30E-02 5.86E~-03 273E-03
22.50 4.04E-02 237E-02 2.10E-02 1.48E-02 7.36E—03 323E-03 1.54E—03
25.00 3.06E-02 1.STE-02 135E~02 8.81E~03 4.08E-03 1.84E-03 948E—04
27.50 2.28E-02 1.03E-02 8.55E-03 5.19E-03 2.27E-03 1.06E~03 591E-04
30.00 1.67E—02 6.67E—-03 541E-03 3.09E-03 1.29E-03 6.11E—~04 3.63E-04
35.00 8.72E-03 2.85E-03 221E-03 1.14E-03 432E-04 2.03E-~04 1.25E-04
40.00 447E-03 1.26E—-03 9.54E—04 4.62E-04 1.62E—04 7.38E—-05 4.53E-05
45.00 232E-03 5.89E-04 4.38E—-04 2.05E-04 T.05E~05 323E-05 2.02E-05
50.00 1.24E-03 2.94E-04 2.18E—-04 1.01E-04 357E~05 1.73E-05 1.14E—-05
35.00 6.89E — 04 1.60E — 04 1.18E—-04 5.68E — 05 2.20E-05 1.21E-05 9.01E—-06
60.00 4.09E-04 9.62E-05 7.23E-05 3.66E-05 1.63E-05 1.06E—-05 9.02E—-06
65.00 2.60£—-04 6.38E-05 488E~-05 2.63E-05 1.34E-05 9.96E - 06 9.50E—06
70.00 1.79£-04 4.70E-05 3.68E—-05 2.12E-05 [.21E-05 9.95E—-06 1.02E—-05
75.00 1.33£~-04 3.79E-05 3.03£-05 1.85E-05 1.1I6E~05 1.O1E-05 1.06E - 05
80.00 1.06E—04 3.27E-05 2.67E-05 1.72E-05 1.14E~05 1.03E-05 1.07E—-03
85.00 8.85E-05 296E-05 2.46E--05 1.66E — 05 LLIGE—05 1.06E - 05 1.10E—-05
90.00 7.79E-05 2.80E-05 2.36E—-05 1.66E - 05 1.21E-05 1.L1I0E-05 1.12E-05
95.00 706E-05 270E-05 231E-05 1.67E-05 1.25E~05 1L1SE-05 1. 14E-05
105.00 625E~05 2.64E - 05 2.30E-05 1.75E-05 1.38E~05 1.26E-05 122E-05
120.00 S74E-0Q5 2.69E-05 241E-05 1.93£-05 [.59E~-05 1.44E—05 [35E—-05
135.00 S.61E~-03 2.86E-03 2.60E-05 2.16E-05 1.83£-05 1.62E 05 1.46E—-05
150.00 5.60E~05 3.01£-05 277E-05 2.36E - 05 2.03£-05 1.78E - 05 1.56E—-05
165.00 5.63E-05 313E-05 290E-05 2.50E—-05 2.17E-05 1.90E - 05 1.64E—05
180.00 5.64E-05 317E-05 2.94E-05 2.55E-05 2.23E-05 1.95E-05 1.67E-05
total 4.33F£~01 297E~01 2.74E-01 2.24E-01 1.69E£-01 1.38E-01 1.23E-01
rel ff 471E-01 3.09E-01 2.85E-01 232E-01 1.77E-01 1.45E-01 1.28E~-01
nrl ff 5.01E-01 3.29E~01 3.03E-01 247E-01 1.88E 01 1.55E-01 1.37E-01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1099

TaLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total” represents total
cross sections from this work, ““rel ff”" represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form fac:tor——C(_mtinued3

Photon energy (keV)

[’}
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Cesium (Z=55)
0.00 2.40E+02 2.40E+02 2.39E+02 2.38E+02 2.37E+02 2.37E+02 2.37TE+02
0.01 2.40E+02 2.40E+02 2.39E+02 2.37E4+02 2.37E+02 2.37E+02 237E+02
0.02 240E+02 2.40E +02 2.39E+02 2.37E+02 237E+02 2.37E+02 2.37E+02
0.04 2.40E+02 2.40E+02 2.39E+02 2.37E+02 237E+02 2.36E+02 2.35E+02
0.06 2.40E+02 2.40E+02 2.39E+02 2.37E+02 2.36E+02 2.35E+02 2.33E+02
0.10 2.40E+02 2.40E+02 2.38E+02 2.35E+02 2.33E+02 231E+02 2.26E+02
0.20 240E+02 2.40E+02 2.37E+02 2.27E+02 2.21E+02 217E+02 2.04E+02
0.30 2. 40FE+02 2.30E4+02 2.34E+02 217E4+02 207E102 2.01E£+02 1.81£+02
0.40 2.39E+02 2.38E+02 2.30E+02 2.06E+02 1.93E+02 1.85E+02 1.59E+02
0.50 2.39E+02 2.38E+02 2.26E+02 1.95E+02 1.79E+02 1L.69E+02 1.39E+02
0.60 2.38E+02 2.36E+02 221E+02 1.84E+02 1.65E+02 1.54E+02 1.21E+02
0.70 237E+02 2.35E4+02 2.16E 102 1.73E +02 1.52E+02 1.40E+02 1.05E+02
0.80 2.36E+02 2.34E+02 211E+02 1.63E+02 1.40E+02 1.27E+02 9.23E+01
1.00 2.34E+02 231E+02 2.00E+02 1.43E+02 1.17E+02 1.0SE+02 7.19E+01
1.20 231E+02 2.27E+02 1.90E+02 . 1.26E+02 9.92E+01 8.68E+01 5.71E+01
1.50 2.26E+02 221E+402 1.76C 1 02 1.03£+02 781E+01 06.69E+01 4. 18E+01
1.70 2.23E+02 2.17E+02 1.66E+02 9.11E+01 6.72E+01 5.70E+01 3.47E+01
2.00 2.18E+02 211E+02 1.52E+02 7.60E+01 5.45E+01 4.56E+01 2.7ME+01
2.50 2.10E+02 2.00E+02 1.31E+02 5.75E+01 3.97E+01 3.29E+401 [.92E +01
3.00 2.01E+02 1.90E+02 1.12E+02 447E+01 3.02E+01 248E+01 1.40E+01
3.50 1.93E+02 1.80E+02 9.69E+01 3.57E+01 2.39E+01 1.93E+01 1.02E+01
4.00 1.85E+02 1.70E+02 8.41E+01 2.92E+01 1.94E+01 1.54E +01 7.27E+00
5.00 1.68E+02 1.51E+02 6.45E+01 2.05E+01 1.31E+01 9.85E+00 3.87E+00
6.00 LSIE+02 1.33E+02 5.06E+01 1.50E+01 8.72E+00 6.32E4+00 2.39E+00
7.00 1.36E+02 1.17E+02 4.06E+01 1.10E+01 5.76E+00 4.14E+00 1.72E+00
8.00 1.22E+02 1.04E+02 3.33E+01 8.16E +00 3.93E+00 2.85E+00 1.32E+00
9.00 1.08E+02 9.19E+01 2.78E+01 6.05E+00 2.85E+00 2.09E+00 1.O3E+00
10.00 9.65E+01 8.18E+01 2.36E+01 4.55E+00 2.20E+00 1.62E+00 7.79E-01
12.50 7.31E+01 6.23E+01 1.65E+01 248E+00 1.40E +00 1.01E+00 3.70E-0!
15.00 5.75E+01 4.85E+01 1.16E+01 [.59FE+00 9.35E-01 6.44E 01 1.90E—-01
17.50 4.72E+01 3.85E+01 8.05E+00 L12E+00 5.96E 01 3.97E-01 1.16E—-01
20.00 3.99E+01 3.13E+01 5.57E+00 8.18E-01 3.73E-01 2.46E—01 8.15E~-02
22.50 3.42E+01 2.59E+01 3.96E+00 5.95E-01 2.40E-01 1.60E—01 6.25E—-02
25.00 2.95E+0t 2.18E+01 2.94E+00 4.28FE—01 1.64E—01 1.L11E-01 4.94E-02
27.50 2.54E+01 1.86E+01 2.29E+00 3.09E-01 1.20E-01 8.28E—-02 391E-02
30.00 2.18E+01 1.59E +01 1.86E +00 2.26E-01 9.27E-02 6.51E—02 3.06E-02
35.00 1.58E+01 1.17E+01 1.33E+00 1.30E—-01 6.26E~02 4.46E—-02 1.82E-02
40.00 1.13E+01 8.49F +00 9.78E—-01 8.28E—-02 4.54E-(02 3.20E-02 1.05E-02
45.00 8.11E+00 6.13E+00 7.09E-01 5.80E-02 3.33E-02 2.28E—-02 6.01E—-03
50.00 5.93E+00 4.45E+00 5.05E—01 4.33E-02 242E—-02 1.59E—-02 347E-03
55.00 4.46E +00 3.29E+00 3.58E-01 336E-02 1.75E-02 LIOE-02 2.06E—-03
60.00 347E+00 2.51E+00 2.57E-01 2.66E—-02 1.27E-02 7.63E—03 1.27E-03
65.00 2.80E+00 1.98E +00 1.89E—-01 2.13E-02 9.25E-03 5.36E—-03 fRITF-04
70.00 2.34E+00 1.62E +00 1.44E-01 1.73E-02 6.88E£—03 3.86E—-03 5.58E—04
75.00 2.01E+00 1.37E+00 1.LISE~01 1.42E—-02 5.26E—-03 2.88E-—-03 4.04E-04
80.00 1.79E +00 1.20E+00 951E-02 LLISE—-02 4.14E-03 2.22E-03 3J1E-04
85.00 1.63E+00 1.08E 00 8.20E-02 1.02E-02 3.36E—-03 1.78E—03 251£-04
90.00 1.52E+00 1.00E +00 7.35E-02 8.94E—-03 2.82E-03 1.48E—03 213E—-04
95.00 1. 44E+00 9.49E—-01 6.80E —02 7.99E—-03 244E-03 1.27E~-03 1.88E—04
105.00 1.37E+00 8.99E-01 6.29FE—-02 6.74E—-03 1.96E—-03 1.02E-03 [1.57TE~04
120.00 1.37E+00 9.06E—01 6.30E—-02 5.77E-03 1.60E—03 8.27E-04 1.36E - 04
135.00 143E£+00 9.53E-01 6.66F—02 5.29E-03 1.42E—-03 7.33E—-04 1.26E—04
150.00 149E +00 LOOE+00 7.05E-02 5.02E-03 1.33£-03 6.82E—04 1.21E-04
165.00 1.54E +00 [LO4E+00 7.33E-02 4.88£~-03 1.28£—-03 6.57E—04 1.20E—04
180.00 1.56E£+00 1.05E£ +00 743E-02 4.84E~03 1.26E—03 6.49FE—04 1.19E - 04
total 7.98E 01 6.17E+01 1.25E+01 2.82E+00 1.69E +~00 1.31E+00 6.61E—01
rel fT 7.70E +01 581E+01 1.22E-01 2.84E4+00 1.72E£+00 1.34E+00 6.82E—01
1.

nrl ff 7.96E+01 6.03£+01 28E+01 3.02E-00 1.83E+00 1.43E+00 7.26E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, ‘rel ff"* represents total cross sections calculated from the relativistic form factor and *‘nrl ff”’ represents total cross sectiong
calculated from the nonrelativistic form factor—Continued® )

Photon energy (keV)

[}
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Cesium (Z=155)

0.00 2.37E+02 237E+02 237E+02 2.37E+02 237E+02 2.37E+02 2.36E+02
0.01 2.37E+02 237E+02 2.36E+02 2.36E+02 2.36E+02 2.36E+02 2.36E+02
0.02 2.36E+02 2.36E+02 2.36E+02 2.35E+02 2.35E+02 234E+02 2.34E+02
0.04 2.34E+02 2.33E+02 2.32E+02 231E+02 2.30E+02 2.28E+02 227E+02
0.06 231E+02 2.28E+02 227E+02 2.26E+02 2.22E+02 2.19E+02 2.17E+02
0.10 2.22E+02 2.16E+02 2.14E+02 2.11E+02 2.05E+02 2.00E +02 1.97E+02
0.20 1.95E+02 1.82E+02 1.80E +02 1.72E+02 1.62E+02 1.53E+02 1.48E+02
0.30 1.69E+02 1.51E+02 1.48E+02 1.38E+02 1.24E+02 1.14E+02 1.08E+02
0.40 1.45E+02 1.24E+02 LL19E+02 1.09E +02 9.56E+01 8.63E+01 8.07E+01
0.50 1.23E+02 1.01E+02 9.70E+01 8.71E+01 747E+01 6.67E+01 6.22E+01
0.60 1.0SE+02 8.36E+01 7.97E+01 7.06E+01 5.95E+01 5.26E+01 4.87E+01
nin ROSE+01 6.99E+01 6.64E+01 5.82E+01 4.84E+01 4.22E+01 387E+01
0.80 7.71E+01 591E+01 5.59E+01 4.86E+01 3.99E+01 345E+01 3.14E+01
1.00 5.85E+01 4.35E+01 4.09E+01 3.52E+01 2.86E+01 245E+01 2.23E+01
1.20 4.55E+01 3.31E+01 3. 1E+0I 2.66E+01 2.16E+01 1.86E+01 1.69E +01
1.50 3.28F+01 2.35E+01 2 20F +01 1.R7E+01 1.49E+01 1.25E+01 1.LI0E+01
1.70 2.71E+01 1.94E+01 1.81E+01 1.52E+01 1.17E+01 9.28E+00 7.79E +00
2.00 2.11E+01 1.48E+01 1.38E+01 1.13E+01 8.08£+00 5.83E+00 4.47E+00
2.50 1.44E+01 9.37E+00 8.53E+00 6.63E+00 4.40E+00 3.00E+00 2.22E+00
3.00 9.83E+00 5.72E+00 5.11E+00 3.84E+00 2.62E+00 2.02E+00 1.74E+00
3.50 6.69E +00 3.61E+00 3.20E+00 2.40E +00 1.78E+00 1.61E+00 1.66E+00
4.00 4.65E+00 2.48E+00 221E+00 1.70E +00 1.33E+00 1.30E +00 1.42E+00
5.00 2.55E+00 1.54E+00 1.40E+00 1.12E+00 8.33E—01 6.54E—01 547E-01
6.00 1.67E+00 [L11E+00 1.03E+00 8.16E—01 S.13E-01 2.88E—01 1.68E—01
7.00 1.20E +00 7.70E—-01 6.99E—01 5.29E-01 3.02E-01 1.54E-01 8.33E—-02
8.00 8.82E-01 495E—-01 438E—-01 3.14E-01 1.82E-01 1.07E-01 6.97E—02
9.00 6.39E—-01 3.14E—-01 2.71E-01 1.89E—01 1.18E—-01 8.76E—02 7.53E—02
10.00 4.58E—-01 2.07E-01 1.77E-01 1.23E-01 8.46E—02 7.69E—02 827E-02
12.50 2.10E—-01 9.84E—-02 8.58E—02 6.37E—02 498E—02 5.07E-02 5.85E-02
15.00 1.16E—01 6.58E-02 5.96E—02 473E-02 344E-02 2.58E—-02 2.03E-02
17.50 7.59E—02 493E-02 4.56E—02 3.65E-02 229E—-02 1.24E-02 6.76E—03
20.00 5.54E—02 3.61E—02 331E—-02 2.54E-02 1.40E—02 6.36E—03 2.96E—03
22.50 420E-02 2.52E-02 224E-02 1.60E—02 8.05E—03 351E-03 1.64E—03
25.00 3.20E-02 1.69E—-02 1.46E—02 9.65E—03 4.51E—03 2.01E—03 1.O1IE-03
27.50 241E~-02 1.11IE-02 9.31E-03 5.73E-03 2.53E-03 1.17E-03 6.39E—04
30.00 1.78E—U2 7.28E—03 5.93E-03 3.43E—03 1.44E~—03 G6.81E—04 3.98E - 04
35.00 9.42E-03 314E-03 245E-03 1.28E-03 4.88E—04 229E-04 141E-04
40.00 4.89E—-03 1.40E-03 1.07E-03 5.20E—-04 1.84E—04 8.38E—-05 5.14E—-05
45.00 2.56E—-03 6.60E— 04 4.92E-04 2.32E-04 7.98E—05 3.67E-05 2.29E-05
50.00 1.37E~-03 331E-04 2.45E—04 1.14E—04 4.03E—05 1.94£—-05 1.27E—05
55.00 TI1E-04 1.80E—04 1.34E—-04 6.40F — 05 247E-05 1.35E—05 9.93E-06
60.00 4.59E-04 1.08E—-04 8.14E-05 4.11E-05 1.81E-05 1.16E—-05 9.83E-06
65.00 293E-04 7.18E-05 5.49E—05 2.94E-05 1.48E—-05 1.09E—-05 1.03E-05
70.00 2.02E—04 5.28E—05 4.12E—05 2.36E—05 1.33E-05 1.UBE — 05 1.10E—05
75.00 1.50E—04 4.24E-05 3.38E—05 2.05E—05 1.26E—-05 1.10E-05 1.ISE-05
80.00 1L1I9E—04 3.65E-05 2.97E-05 1.90£ - 05 1.25E-05 1.1LE-05 {.16E—05
85.00 9.97E-05 3.30£-05 2.74E-05 1.83£-05 1.26E—05 1.14E-05 1.18E—-05
90.00 8.76E—05 3.11E-05 2.62E—05 1.82E—-05 1.31E-05 1.19£-05 1.20E-05
95.00 7.94E-05 2.99E-05 2.55E—-05 1.82E-05 1.35E-05 1.23£-05 1.23E-05
105.00 7.00E - 05 2.90E-05 2.53E—-05 1.90£-05 1.48E—05 1.35E-05 1.31E-05
120.00 6.40E — 05 2.95E-05 2.62E—05 2.08E—05 1.70E-05 1.54E—05 1.45E—-05
135.00 6.23E—-05 311E-05 2.82E-05 2.32E-05 1.94E-05 1.73E—05 1.56E —05
150.00 6.20E — 05 3.27E-05 2.99F -05 2.52E-05 2.15E-05 1.89E—-05 1.67E 03
165.00 6.22E—-05 3.38E-05 312E-05 2.67E—05 2.30E-05 2.02E-05 1.75E-05
180.00 6.23E—05 343E-05 3.16E-05 2.72E-05 2.36E-05 2.07E-05 1.79E-05
total 4.76E - 01 3.12E-01 2.87E—01 2.35E-01 1.78E-01 1.45E-01 1.29E-01
rel ff 4.95E-01 3.25E-01 2.99E—-01 2.44E£-01 1.86E — 01 1.53E-01 1.35E-01

nri ff 5.27E-01 3.46E—-01 3.19E-01 2.60E-01 1.98E—-01 1.63£—01 1.44E-01
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T4BLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’” represents total cross sections calculated from the refativistic form factor and “‘nrl ff”’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

—_—
Photon energy (keV)
(4

(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6

Barium (Z=56)
0.00 248E+02 2.48E+02 2.48E+02 2.46E+02 246E+02 2.46E+02 2.46E+02
0.01 2.48E+02 248E+02 2.48E+02 2.46E+02 2.46E+02 246E+02 2.45E+02
0.02 2.49E+02 248E+02 2.48E+02 2.46E+02 2.46E+02 245E+02 245E+02
0.04 2.48E+02 2.48E+02 2.47E+02 2.46E+02 245E+02 2.45E +02 244E+02
0.06 248E+02 248E+02 247E+02 245E+02 2.44E+02 2.43E+02 241E+02
0.10 248E+02 248E+02 247E+02 243E+02 241E+02 239E£+02 234E+02
0.20 248E+02 248E+02 245E+02 2.35E+02 2.29E+02 2.25E+02 2.11E+02
0.30 2.48E+02 247E+02 2.42E+02 2.25E+02 2.14E+02 2.08E+02 1.87E+02
0.40 2.47E+02 247E+02 2.38E+02 2.13E+02 2.00E+02 1.91E+02 1.65E +02
0.50 247E+02 2.46E +02 2.34E+02 2.02E+02 1.85E+02 1.75E+02 1.44E+02
0.60 246E+02 2.45E+02 2.29E+02 1.91E+02 1.71E+02 1.60E+02 1.26E+02
0.70 245E+02 243E+02 2.24E+02 1.80E+02 1.58E+02 1.45E+02 1.10E+02
0.80 2.44E+02 242E+02 2.18E+02 1.69E+02 145E+02 1.32E+02 9.61E+01
1.00 242E+02 239E+02 2.08E+02 149E+02 1.22E+02 1.09E+02 7.50E+01
1.20 2.39E+02 235E+02 1.97E+02 131E+02 1.03E+02 9.04E+01 5.97E+01
1.50 2.34E+02 2.29E+02 1.82E+02 1.08E+02 8.14E+01 6.98E+01 4.36E+01
1.70 2.30E+02 2.25E+02 1.72E+02 9.49E+01 7.02E+01 5.95E+01 3.61E+01
2.00 2.25E+02 2.18E+02 1.58E+02 7.93E+01 5.69E+01 4.76E +01 2.81E+01
250 2.17E+02 2.07E+02 1.36E+02 6.00E+01 4.14E+01 342E+01 1.99E+01
3.00 2.08E+02 1.96E +02 1.17E+02 4.67E+01 3.13E+01 2.57E+01 1L47E+01
3.50 2.00E+02 1.86E+02 1.01E+02 3.72E+01 2.47E+01 2.01E+01 1.08E+01
4.00 L9IE+02 1.76E+02 8.76E+01 3.04E+01 2.01E+01 1.60E+01 7.76E+00
5.00 L.74E+02 1.56E+02 6.74E+01 213E+01 1.38E+01 1.04E+01 4.12E+00
6.00 1.56E+02 1.38E+02 5.29E+01 1.56E+01 9.28E+00 6.73E+00 2.50E+00
7.00 1L41E+02 1.22E+02 4.24E+0t L16E+01 6.16E+00 4.42E+00 1.78E+00
8.00 1.26E+02 1.O7E+02 3.46E+01 8.64E+00 4.18E+00 3.02E+00 1.38E+00
9.00 LI3E+02 9.54E+01 2.88E+01 6.44E+00 3.00£+00 2.19E+00 1.08E+00
10.00 1L.O1E+02 8.50E+01 2.45E+01 4.85E+00 2.30E+00 1.69E+00 8.25E-01
12.50 7.63E+01 6.49E +01 1.72E+01 2.62E+00 1.45E+00 1.0SE +00 3.98E-01
15.00 5.97E+01 5.05E+01 1.23E+01 1.66E+00 9.84E-01 6.81E-01 2.03E-01
17.50 4.87E+01 4.01E+01 8.58E+00 LITE+00 6.36E—01 4.25E-01 1.22E-01
20.00 4.10£+01 3.24E+01 5.96E+00 8.59E—-01 4.01E-01 2.64E-01 8.48E-02
22.50 3.51E+01 2.67E+01 4.22E+00 6.30E—01 2.58E-01 1.71E-01 647E—-02
25.00 3.03E+01 2.25E+01 3.10E+00 4.57E-01 L75E~01 1.18E-01 5.12E-02
27.50 2.62E+01 1.92E+0! 240E+00 331E-01 1.26E-01 8.69E—02 4.07E-02
30.00 2.26E+01 1.64E+01 1.94E +00 242E-01 9.70E-02 6.78E~02 321E-02
35.00 1.65E+01 1.22E+01 1.38E+00 1.38E-01 6.49E—02 4.62E—02 1.93£-02
40.00 1.19E +01 8.94E+00 1L.O2E +00 8.73E-02 471E-02 3.32E-02 LI3E-02
45.00 8.58E+00 6.49£+00 7.50E-01 6.06E~02 347E~-02 2.39E~-02 6.52E—03
50.00 6.26E+00 4.72E+00 5.39E-01 451E-02 2.54E-02 1.68£—02 3.80E-03
55.00 4.69E +00 3.48E+00 3.84E-01 349£-02 1.85E-02 . 1.18E—-02 227E~03
60.00 3.62E+00 2.64E+00 2.77E-01 277E-02 1.35E~-02 8.21E-03 1.40E-03
65.00 2.90E +00 2.07E+00 2.04E~01 223E-02 9.93£-03 5.82E~03 9.10E—04
70.00 241E+00 1.68E 00 1.55£~01 1.82E—-02 7.43£-03 4.22E-03 6.23E—~04
75.00 2.07E+00 1.42E+00 1.23E-01 1.51E-02 571E-03 3.16E-03 4.52E-04
80.00 1.83E+00 1.24E+00 1.01E-01 1.27E-02 451E-03 245E-03 348E—-04
85.00 1.66E+00 LILE<00 8.70E—-02 1.09E=02 3.68E—-03 1.97E-03 2.82E—-04
90.00 1.55E+00 LOZE+00 176E-02 9.60E-03 3.10E-03 1.64E-03 240E-04
95.00 1.48E +00 9.76E - 01 7.16E—-02 8.61E-03 2.69E—-03 1.42E-03 2.11E-04
105.00 1L41E-+00 9.27E-01 6.60E - 02 7.31E-03 2.17E-03 1.14E-03 1.77E—-04
120.00 L42E+00 9.40E—01 6.60£ - 02 6.31E-03 1.78E—-03 9.26E —04 1.52E-04
135.00 149E£+00 9.93£-01 6.97E—-(02 5.81E-03 1.59E-03 8.22E—-04 1.41E-04
150.00 1.56E 00 1L.OSE +00 7.38E-02 5.53E-03 1.48E-03 7.66E—04 1.36E—04
165.00 1.62E 00 1.09E +00 7.68E-02 5.39E-03 1.43E-03 7.37E-04 1.33E-04
180.00 1.64£ +00 1LI0E+00 TI8E~02 S534E-03 141£-03 7.28E-04 1.33E-04
total 8.28E 01 642E+01 1.31E+0L 295E+00 1.77£+00 1.37E+00 6.93£-01
rel ff 8.03E+01 6.07E +01 1.27E+01 2.98E +00 1.80E +00 L41E+00 7.15E-01

nrl ff 8.31E+01 6.30£+01 1.34E£+01 3.17E+00 1.92E+00 1.50E +00 7.62E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.(
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents toﬁ
cross sections from this work, ‘‘rel ff”’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff** represents total cross section
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Barium (Z=56)

0.00 246E+02 245E+0Q2 245E+02 2A5E+02 245E+02 2ASE+02 24SE+02
0.01 245E+02 245E+02 2.45E+02 245E+02 245E+02 245E+02 2.44E+02
0.02 245E+02 244E+02 2.44E+02 244E+02 2.43E+02 243E+02 242E+02
0.04 243E+02 241E+02 241E+02 2.40E+02 2.38E+02 2.36E+02 2.35E+02
0.06 2.39£+02 2.36E+02 2.36E+02 2.34E+02 2.30E+02 2.27E+02 2.25E+02
0.10 2.30E+02 2.24E+02 2.22E+02 2.18E+02 2.12E+02 2.07E+02 2.04E+02
0.20 2.02E+02 1.89E+02 1.86E+02 1.79E+02 1.68E+02 1.59E+02 1.54E+02
0.30 1.75E+02 1.57E+02 1.53E+02 143E+02 1.29E+02 1.1I9E+02 L.I12E+02
0.40 1.50E+02 1.28E+02 1.24E+02 L13E+02 9.94E+01 8.98E+01 8.42E+01
0.50 1.28E+02 LOSE+02 1.01E+02 9.06E +01 7.79E+01 6.97E+01 6.51E+01
0.60 1.09E+02 8.71E+01 8.31E+01 7.36E+01 6.22E+01 5.50E+01 5.10E+01
0.70 9.31E+01 7.30E+01 6.93E+01 6.08E+01 5.06E+01 4.40E+01 4.03E+01
0.80 8.04E+01 6.18E+01 5.85E+01 5.08E+01 4.17E+01 3.58£+01 3.25E+01
1.00 6.11E+01 4.54E+01 4.28E+01 3.67E+01 297E+01 2.53E+01 2.29E+01
1.20 4.75E+01 345E+01 3.23£+01 2.76E+01 2.23E+01 1.92E+01 1.76E+01
1.50 3.41E£+01 243E+01 2.28E+01 1.93E+01 1.55E+01 1.32E+01 1.19E+01
1.70 2 R1IE+01 201F+01 1 87E+0 1.58F-+01 1.23E+01 9.93E 400 RS0F+00
2.00 2.18E+01 1.55E+01 1.44E+01 1.18E+01 8.59E+00 6.26E+00 4.84E+00
2.50 1.50E+01 9.95E+00 9.09E+00 7.11E+00 4.70E+00 3.15E+00 2.28E+00
3.00 1.04E+01 6.14E+00 5.49E+00 4.13E+00 2.77E+00 2.06E+00 1.71E+00
3.50 7.13E+00 3.85E+00 3.41E+00 2.55E+00 1.86E+00 1.65E+00 1.67E+00
4.00 495E+00 2.61E+00 231E+00 1.76E+00 1.38E+00 1.36E +00 1.52E+00
5.00 2.69E+00 1.59E+00 1.44E+00 1.I5E+00 8.69E—01 7.15E-01 6.31E-01
6.00 1.74E+00 1.16E+00 1.07£+00 8.55E-01 5.46£-01 3.14E-01 1.86E—-01
7.00 1.25E+00 8.18E—0t 7.46E—-01 5.70E—-01 3.25E-01 1.63E—01 8.50F —02
8.00 9.27E-01 5.34E-01 474E-01 342E-01 1.95E—-01 1.10E—01 6.83E—-02
9.00 6.78E—01 3.40E-01 2.94E -0} 2.05E-01 1.26E—01 8.90E—02 7.27E-02
10.00 4.89E~01 2.23E-01 1.91E-01 1.32E—01 8.89E—02 7.82E—-02 8.14E—02
12.50 2.24E-01 1.03E—-01 8.93E—-02 6.57E—-02 S.13E—02 5.32E—02 6.33E—-02
15.00 1.22E-01 6.77E—02 6.11E—02 4.82E-02 3.55E-02 278E-02 2.31E—02
17.50 T91E-02 5.09E-02 4.70£-02 3.77E-02 241E-02 1.34E-02 757E-03
20.00 574E-02 3.77E-02 346E-02 2.68E—-02 1.50E-02 6.838E —03 3.22E-03
22.50 4.36E— 02 2.66L—-02 2.38r- 02 1.73C- 02 8.77L 03 3.812 03 1.76E—03
25.00 334E-02 1.80E—-02 1.57E-02 1.0SE—02 497E-03 2.20E-03 1.09£-03
27.50 2.53E-02 1.20E-02 1.01E-02 6.30E-03 2.81E—03 1.28E—-03 6.91E—04
30.00 [.89E—02 791E-03 6.49E—03 3.79E-03 1.61E—03 7.55E—04 435E—-04
35.00 1.O1E-02 3.46E—-03 2NE-Q3 143E-03 549E-04 258E—04 1.57E-04
40.00 5.33£-03 1.56E—03 1.I9E-03 5.83E—-04 2.08E—04 9.49E-05 5.82E-05
45.00 2.81E—-03 7.38E—04 5.52E-04 261E—04 9.02E—-05 4,15E-05 2.59E-05
50.00 1.52E-03 3.72E-04 2.75E-04 1.29E—-04 4.53E-05 2.18E-05 1.43E-05
55.00 8.59E—-04 2.03E-04 1.50E-04 7.20E-05 276E-05 1.50E—-05 1.10E—05
60.00 S14E—-04 1.22E-04 9.16E-05 461E—05 201E-05 1.28E—-05 LO7TE—05S
65.00 3.29E-04 8.07E—-05 6.16E—05 3.29E—-05 1.63E—05 1.ISE-05 1.12E-05
70.00 227E-04 S93E-05 4.62E—05 2.62E-05 1.46E—05 1.18E-05 1.I9E—-05
75.00 1.68L —04 4.75E—05 3.18E—0> 2.28E—05 1.33E—05 1.19E~05 1.24E—-05
80.00 1.34E—-04 4.08E-05 331E-05 2.10E-05 1.36E—05 1.20E—-05 1.25E—-05
85.00 LI2E-04 3.68E—05 3.04£-05 201E-05 1.37E-05 1.23E-05 ©127E-05
90.00 9.83E-05 345E-05 2.90£—-05 1.99E-05 1.41E£-05 1.28£-05 1.29E-05
95.00 8.90E—-05 331E-05 281E-05 1.99E—-05 1.46E—05 1.32E-05 1.32E-05
105.00 7.84E—-05 3.20E-05 2.78£E-05 2.07E-05 1.59E—-05 1.44E-05 1.40E-05
120.00 7.13£-05 3.23£-05 2.86E—-05 2.24E-05 1.81£—-05 1.64E-05 1.55E—-05
135.00 6.91E-05 3.39£-05 3.05£-05 2.48E-05 2.06E—-05 1.84E—-05 1.67E-05
150.00 6.86E—05 3.54E-05 3.23£-05 2.69E-05 227E-05 201E-05 1L.79E =05
165.00 6.87E—05 3.66E —05 3.36E-05 2.84E-05 243E-05 2.14E-05 1.88E—-05
180.00 6.87E£-05 371E-05 341E-05 2.90E-05 249E-05 2.19E-05 1.92E-05
total 499E-01 3.27E-01 3.01£-01 2.46E-01 1.86E£—-01 1.52E-01 1.35E-01
rel ff 5.19E-01 3.40E-01 3.14E-01 2.56E-01 1.95E-01 1.60E-01 1.42E—-01
nrl ff S.54E-01 3.63E-01 3.35£-01 2.73E-0i 2.08E-0t 1.71E-01 1.51E-01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

1103

Taie 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff'’ represents total cross sections calculated from the relativistic form factor.and “‘nri ff"" represents total cross sections

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Lawrencium (Z=57)

0.00 2.57E+02 2.57E+02 2.57E+02 2.55E+02 2.55E+02 2.55E+02 2.54E+02
0.01 2.57E+02 2.57E+02 2.57E+02 2.55E+02 2.55E+02 2.54E+02 2.54E+02
0.02 2.57E+02 2.57E+02 2.56E+02 2.55E+02 2.54E+02 2.54E+02 2.54E+02
0.04 2.57E+02 2.57E+02 2.56E +02 2.54E+02 2.54E+02 2.54E+02 2.52E+02
0.06 2.57E+02 2.57E+02 2.56E+02 2.54E+02 2.53E+02 2.52E+02 2.50E+02
0.10 2.57E+02 2.57E+02 2.56E+02 252E+02 2.49E+02 248E+02 242E+02
020 2.57E+02 2.57E+02 2.54E+02 244E+02 2.37E+02 233E4+02 2 1RE+07
0.30 2.56E+02 2.56E+02 2.51E+02 233E+02 222E+Q2 2.16E+02 L94E+Q2
0.40 2.56E+02 2.55E+02 2A4TE+02 221E+02 2.07E+02 1.98E +02 1.71E+02
0.50 2.55E+02 2.54E+02 242E+02 2.09E+02 1.92E+02 1.82E +02 1.50E+02
0.60 2.54E+02 253E+02 2.37E+02 1.98E+02 1.78E+02 1.66E+02 L3LE+02
0.70 2.53E+02 2.52E+02 2.32E+02 1.87E+02 1.64E+02 1.51E+02 1.14E+02
0.80 2.52E+02 2.50E+02 2.26E+02 1.75E+02 1.50£+02 1.37E+02 1.LOOE+02
1.00 2.50E+02 247E+02 2.15E+02 1.55E+02 1.27E+02 1L13E+02 7.83E+01
1.20 247E+02 243E+02 2.04E+02 1.36E+02 1.07E+02 9.42E+01 6.24E+01
1.50 2.42E+02 2.37E+02 1.89E+02 1.I2E+02 8.49E+01 7.29E+01 4.55E+01
1.70 2.38E+02 2.32E+02 1L.79E+02 9.88E+01 7.33E+01 6.22F +01 3.76E+01
2.00 2.33E+02 225E+02 1.64E+02 8.27E+01 5.95E+01 4.97E+01 2.92E+01
2.50 2.24E+02 2.14E+02 1.41E+02 6.27E+01 4.32E+01 3.56E +01 2.07E+01
3.00 2.15E+02 2.03E+02 1.21E+02 4.88E+01 3.26E+01 2.67E+01 1.54E +01
3.50 207E+02 1.93£+02 1.05SE+02 3.88E+01 2.56E+01 2.08E+01 1.14E +01
4.00 1.98F +02 1.82E+02 9.13E+01 316E+01 2.08E+01 1.66E+01 8.26E+00
5.00 1.79E +02 1.62E+02 7.04E+01 221E+01 1.44E+01 1.O9E +01 437E+00
6.00 1.62E+02 1.43E+02 5.53E+01 1.63E+01 9.83E+00 7.15E+00 2.62E+00
7.00 146E+02 1.26E+02 4.42E+01 1.22E+01 6.56E +00 4.70E+00 1.85E+00
8.00 1L.31E+02 1.11E+02 3.60E+01 9.13E+00 4.44E+00 3.20E+00 1.43E +00
9.00 L17E+02 9.91E+01 2.99E+01 6.83E£+00 3.16E+00 231E+00 LI3E+00
10.00 1.OSE+02 8.84E+01 2.54£+01 5.15E+00 2.40E +00 1.76E+00 8.72E—-01
12.50 7.96E +01 6.76E+01 1.79E+01 2.77E+00 1.51E+00 1.09E +00 4.27E-01
15.00 6.21E+01 5.26E+01 1.29£+01 1.73E+00 1.03£+00 7.19E -0t 247E-01
17.50 5.03E+01 4.16E+01 9.11E+00 1.22E+00 6.77E—01 4.54F —01 1.98F—01
20.00 4.21E+01 3.36E£+01 6.35£+00 9.01E~-01 4.30E-01 2.83E-01 8.83E-02
22.50 3.60E+01 2.76E+01 4.48E+00 6.65E-01 2.77E-01 1.83E-01 6.70E—-02
25.00 3.11E+01 2.32E+01 3.28E+00 4.86E—01 1.86E—01 1.25E-01 5.30E-02
2750 2.70E +01 1.97E+01 2.51E£+00 3.53E-01 1.34E-01 9.14E-02 4.23E~-02
30.00 2.33E+01 1.70E+01 2.02E+00 2.59E-01 1.02E-01 T.08E—-02 335E-02
35.00 1.72E+01 1.27E+01 1.44E +00 1.47E-01 6.74E-02 4.78E-02 2.04E-02
40.00 1.25£+01 9.37E+00 1.O7E+00 9.22E—-02 4.88E—~02 345E-02 1.21E-02
45.00 9.04E +00 6.84E +00 791E-01 6.35E—-02 3.61E-02 2.50E-02 TO5E-03
50.00 6.59E+00 4.98E+00 5.73E-01 4.69E—-02 2.66E—02 1.78E-02 4.14E-03
55.00 4.91E+00 3.67E+00 4.12E-01 363E-02 1.95E-02 1.25E~02 249E-03
60.00 377E+00 2.77E+00 2.97E-01 2.88E-02 1.43E-02 8.81E-03 1.55E-03
65.00 3.00E +00 2.16E+00 2.19E-01 233E-02 1.06E—-02 6.28F—03 TOTE—03
70.00 247E+00 [.74E+00 1.66E - 01 191E-02 8.00E—03 4.58E-03 6.94FE—04
75.00 2.11E+00 1.46F +00 1.31E-01 1.59E-02 6.17E—03 345£-03 5.05E-04
80.00 1.86E +00 1.27E+00 1.08E -0l 1.34E-02 490E-03 2.69E-03 3.90E—-04
85.00 1.69E +00 1.14E+00 8.23E-02 1L1I6E—02 4.02E-03 217E-03 3.16E-04
90.00 1.58£+00 1.06E+00 821E-02 1.O3E-02 340E-03 1.82E-03 2.69E—04
95.00 1.50E +00 9.99£-01 7.55E-02 9.25E-03 296E-03 1.57E-03 237E-04
105.00 1 A44E+00 9.50E-01 6.93E—-02 791E-03 2.40E-03 1.26F—03 1.98E—04
120.00 146E+00 9.66E — 01 691E~-02 6.88E—03 198E-03 1.03E-03 1.70E - 04
135.00 1.54E+00 1.03E+00 7.29E-02 6.37E-03 1 77E-03 9.20E-04 1.58E—04
150.00 1.62E +00 LLO9E +00 7I3E-02 6.08E£—-03 1.65E-03 8.58E—04 1.51E~04
165.00 [.68£ 00 1.13£+00 8.O04E—-02 5.93E-03 1.59E-03 8.26E—-04 1.49E —04
IR0 00 1 70F +00 P ISE+00 RISF—{ SRRE—-03 1 STF—-03 RIAF-04 I ARF -4
total 8.38E£+01 6.67L +01 1.37E+01 3.10E+00 1.85E+00 [.44E+00 7.26E-01
rel ff 8.37E+01 6.33E+01 1.33£+01 32E+00 1.89E+00 147E+00 7.49F£-01
nrl ff 8.67E 0] 6.58E 01 1.40E +01 332E+00 2.01E4+00 1.57E+00 8.00E-01
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 96<
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tc
cross sections from this work, ‘‘rel ff” represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectic
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

]
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Lawrencium (Z=157)

0.00 2.54£+02 2.54E£+02 2.54E+02 2.54E+02 2.54£+02 2.54E£+02 2.54E+02
0.01 2.54E+02 2.54E+02 2.54E+02 2.54E+02 2.54E+02 2.53E+02 2.53E+02
0.02 2.54E+02 2.53E+02 2.53E+02 2.53E+02 2.52E+02 2.51E+02 2.51E+02
0.04 2.51E+02 2.50E+02 249E+02 2.48E+02 2.46E+02 2.45E+02 244E+02
0.06 2.48E+02 2.45E+02 2.44E+02 2.42E+02 2.38E+02 2.35E+02 2.33E£+02
0.10 2.38E+02 231E+02 2.30E+02 2.26E +02 2.20E+02 2.15E+02 2.12E+02
0.20 2.10E+02 1.96E +02 1.93E+02 1.85E+02 1.74E+02 1.65E +02 1.59E+02
0.30 1.82E+02 1.63E+02 1.59E +02 1.49E +02 1.34E+02 1.23E+02 1.16E+02
0.40 1.56E+02 1.33E+02 1.29E+02 1.18E+02 1.03E+02 9.36E+01 8.78E+01
0.50 1.33£+02 LO9E +02 1.05E+02 9.43E +01 8.12E+01 7.28E+01 6.81E+01
0.60 1.13E+02 9.07E+01 8.66E+01 7.68E+01 6.50E+01 5.75E+01 5.33E+01
0.70 9.70E +01 7.62E+01 7.24E+01 6.35E+01 5.28E+01 4.59E+01 4.20E+01
0.80 8.38E+01 6.46E +01 6.11E+01 5.32E+01 4.35E+01 3.73E+01 3.37E+01
1.00 6.38F +01 475E+01 447E+01 3.83E+01 3.08E+01 2.62E+01 2.35E+01
1.20 4.96E+01 3.59E+01 3.36E+01 2.86E +01 2.31E+01 1.99E +01 1.83E+01
1.50 3.55E+01 2.52E+01 2.35E+01 2.00E +01 1.61E+01 1.39E+01 1.27E+01
1.70 2.92E+01 2.08E+01 1.94E+01 1.64E +01 1.29E+01 1.06E +01 9.21E+00
2.00 2.26E+01 1.61E+01 1.50E+01 1.24E+01 9.10E+00 6.71E+00 5.24E+00
2.50 1.57E+01 1.05E+01 9.66E +00 7.60FE +00 5.02E+00 3.31E+00 2.35E+00
3.00 1.10E+01 6.56E+00 5.88E+00 443E+00 2.93E+00 2.12E+00 1.70E +00
3.50 7.57E+00 4.10E+00 3.63E+00 2.70E+00 1.94E+00 1.69E +00 1.68E+00
4.00 5.26E+00 2.75E+00 243E+00 1.84E+00 1.43E+00 1.42E+00 1.60E +00
5.00 2.83E+00 1.64E+00 1.48E+00 1.18E+00 9.06E—01 7.77E-01 7.18E-01
6.00 1.82E+00 1.21E+00 1.11E+00 8.93E-01 S.79E-01 341E-01 2.07E - 01
7.00 1.31E+00 8.65E-01 7.92E-01 6.10E—01 3.49E-01 1.73E-01 8.96E—-02
8.00 9.72E-01 5.72E-01 5.10E-01 3NE~01 2.10E-01 1.14E-01 6.77E—-02
9.00 7.17E-01 3.67E—-01 3.18E-01 2.22E-01 1.34E-01 9.08£—02 7.07E-02
10.00 521E-01 2.40E-01 2.05E 01 1.42E-01 936E—-02 T97E-02 8.01E-02
12.50 2.39E-01 1.08£~-01 9.33E-02 6.80E—02 5.29E-02 557E-02 6.78E—-02
15.00 1.29E-01 6.98E-02 6.27E—-02 4.92E-02 3.6TE—02 299E-02 259E-02
17.50 8.26E—-02 525E-02 4.84E—-02 3.89E~02 2.52E-02 1.45£-02 8.46E—03
20.00 595E-02 3.93E~-02 3.61E-02 282E—-02 1.L60E—02 T45E-03 3.52E-03
22.50 453E-02 2.80E—02 2.52E-02 1.85E—-02 9.50E—03 4.13£-03 1.89E-03
25.00 3.48E-02 1.92E-02 1.68E~02 1LI4E—-02 5.45E—~03 239E-03 LI6E—-Q3
27.50 2.65E—-02 1.29E-02 1.O9E—-(2 6.90E—03 3.11E-03 1.41E-03 745E-04
30.00 2.00E—-02 8.57E-03 TO07TE-03 4.18£—-03 1.79E-03 835E—-04 4.74E-04
35.00 1.09E-02 3.79E-03 2.99E-03 1.59E—-03 6.16E—04 2.89E-04 1.75E—04
40.00 5.78E-03 1.73E-03 1.32E-03 6.53E—04 234E—-04 1.07E—-04 6.55E—05
45.00 3.08E-03 8.22E-04 6.16E— 04 2.93E-04 1.02E~04 4.68E—05 2.92E-05
50.00 L6RE—-03 4.16E—-04 3.09E—-04 145E—-04 5.10E-05 244E-05 1.59E~05
55.00 9.55E—-04 2.27E-04 1.69E—-04 8.08E—05 3.09E—-05 1.66E—05 1.21E-05
60.00 S.73E~04 1.37E—-04 1.O3E—-04 5.16E—05 2.24E-05 141E-05 1.17E-05
65.00 3.68E—04 9.05E-05 6.91£-05 3.67E 05 1.81E—-05 1.30E-05 1.21E-05
70.00 2.54E—-04 6.64E—05 5.17E-05 2.92E—-05 1.60E—05 1.28E—05 1.28E—05
75.00 1.89E—-04 5.30E-05 421E-05 2.52E-05 1.52E-05 1.29E—-05 1.34E-05
80.00 1.50£-04 4.55E~05 3.68£-05 2.32E~-05 1.48E~05 1.30E-05 1.34£-05
85.00 1.26E£-04 4.09E 05 3.37E-05 221E-05 1.49E—05 1.33E-05 1.37E-05
90.00 1.10E~04 2.83E 05 3.20E—05 2.18E—08 1.53F~05 137F =05 139F N5
95.00 9.97E-05 3.66E—05 3.10E-05 2.18E-05 1.58E-05 1.42E—05 1.42E-05
105.00 8.75E~05 3.53E-05 3.05£-05 2.25E-05 1.71E—05 1.54E-05 1.50E - 05
120.00 794E-05 3.53E-05 3.12E-05 242E-05 1.93E-05 1.75E-05 1.66F — 05
135.00 7.66E —05 3.60E£—05 3.31E-08 2.67E-05 2.19E—05 1.O6E —05 1 79F - 05
150.00 758605 3.84E-05 343E-05 2.88E—05 241E~05 2.13E-05 1.91E-05
165.00 7.58E-05 3.96E-05 3.62E-05 3.03E-05 2.57E~05 2.27E-05 2.01E-05
180.00 7.58E-05 101E~05 3.67E-05 3.09E-05 2.63E-05 2.32FE-05 2.05E-05
total 5.23£-01 343E-01 3.16E-01 2.58F 01 1.95E~01 1.59E~01 1.42E-01
rel ff SAE-01 3S57TE-01 3.29E-01 2.68E—01 2.04E~01 1.68£—01 1.48E—01
nrl ff 5.81E-01 3.82E-01 3.52E-01 2.87E 01 2.19E-01 1.80E—-01 1.59E-01
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TasiE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff”’ represents total cross sections calculated from the relativistic form factor and ‘‘nsl ff” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Cerium (Z=58)

0.00 2.65E+02 2.65E+02 2.66E+02 2.64E+02 2.64E+02 2.64E+02 2.63E+02
0.01 2.65E+02 2.65E+02 2.66E+02 2.64E+02 2.63E+02 2.63E+02 2.63E+02
0.02 2.65E+02 2.65E+02 2.65E+02 2.64E +02 2.63E+02 2.63E+02 2.63E+02
0.04 2.65E+02 2.65E+02 2.65E+02 2.63E+02 2.63E+02 2.63E+02 2.61E+02
0.06 2.65E+02 2.65E+02 2.65E+02 2.63E+02 2.62E+02 261E+02 2.58E+02
0.10 2.65E+02 2.65E+02 2.65E+02 2.61E+02 2.58E+02 2.57E+02 2.51E+02
0.20 2.65E4+02 2.65E+02 2.63E+02 2.52E+02 2ASE+02 241E+02 2.26E 102
0.30 2.65E+02 2.64E+02 2.59E+02 241E+02 2.30E+02 223E+02 2.01E+02
0.40 264E+02 2.64E+02 2.55E+02 2.29E+02 2.14E+02 2.06E+02 L78E+02
0.50 2.63E+02 2.63E+02 251E+02 2.17E+02 1.99E+02 1.89E+02 1.55E+02
0.60 2.63E+02 2.61E+02 245E+02 2.05E+02 1.84E+02 1.72E +02 1.36E+02
0.70 2.62E+02 2.60E +02 2.40E+02 1.93E+02 1.70E+02 1.57E+02 1.ISE+02
0.80 2.61E+02 2.58E+02 2.34E+02 1.82E+02 1.56E +02 1.42E+02 1.04E+02
1.00 2.58E+02 2.55E+02 2.23E+02 161E+02 1.32E+02 1.18E+02 8.17E+01
1.20 2.55E+02 2.51E+02 2.12E+02 1.41E+02 1.12E+02 9.81E+01 6.52E+01
1.50 2.50E+02 244E+02 1.96E+02 1.16E+02 8.85E+01 7.61E+0!1 4.75E+01
1.70 2.46E+02 2.40E +02 1.85E+02 1.03E+02 7.65E+01 6.49E+01 3.92E+01
2.00 2.40E+02 2.33E+02 1.70E+02 8.62E+01 6.22E+01 5.19E+01 3.03E+01
250 231E+02 2.21F+02 1.46E402 6.55E4-01 4.51E+01 3.71E+01 2.14E 101
3.00 2.23E+02 2.10E+02 1.26E+02 5.09E+01 3.38E+01 2.77E+01 1.60E +01
3.50 2.14E+02 1.99E+02 1.09E +02 4.04E+01 2.65E+01 2.16E+01 1.20E+01
4.00 2.04E+02 1.88£+02 9.51E+01 3.28E+01 2.16E+01 L73E+01 8.76E+00
5.00 1.85E+02 1.67E+02 7.36E+01 2.29E+01 1.51E+01 1.15E+01 4.64E+00
6.00 1.67E+02 1.48E+02 5.78E+01 1.69E+01 1.04E+01 7.56E+00 275E+00
7.00 1.51E+02 1L.31E+02 4.62E+01 1.28E+01 6.98F+00 4.99E+00 1.92E+00
8.00 1.36E+02 1.16E+02 3.75E+01 9.62E+00 4.72E+00 3.39E+00 1.49E+00
9.00 1.22E+02 1.03E+02 3.11E+01 7.23E+00 3.34E+00 2.42E+00 1.IBE+00
10.00 1.09E +02 9.19E+01 2.63E+01 5.46E+00 2.52E+00 1.84E+00 9.18E-01
12.50 8.30E +01 7.04E +01 1.86E +01 2.92E+00 1.57E+00 1.14E+00 4.56E—01
15.00 6.45E+01 5.48E+01 1.35E+01 1L8IE+00 1.08E +00 7.57E-01 2.31E-01
17 50 5 20E+01 432E+01 0.64E+-00 1.27E+00 7.18E~-01 4.82E8- 01 1.25C 01
20.00 4.33E+01 3.47E+01 6.75E+00 9.44E-01 4.60E—01 3.03E—-01 9.21E-02
22,50 3.69E+01 2.85E+01 4.76E+00 7.01E-01 2.96E—-01 1.95E-01 6.95E—-02
25.00 3.19E+01 2.39E+01 347E+00 5.15E-01 1.99£-01 1.33£-01 549E—-02
27.50 2.77E+01 2.03E+01 2.64E+00 3.76E—01 1.41E-01 9.62E~—02 439E-02
30.00 2.40E+01 1.75E +01 2.11E+00 2.76E-01 1.07E-01 7.40E-02 3.50E—-02
35.00 1.79E+01 1.31E+01 1.49E+00 1.56E~01 7.01E—~02 4.96E-02 2.16E-02
40.00 1.31E+01 9.78E+00 LLI2E+00 9.73E~02 5.06E—02 3.58E—02 1.29E-02
45.00 9.48E+00 7.17E+00 8.32E—-01 6.65£~02 3.75E-02 2.61E—02 7.60E—03
50.00 6.91E+00 5.23E+00 6.08E~01 489E-02 2.78E-02 1.87E-02 451E-03
55.00 5.13E+00 3.85E+00 4.39E~01 3.78E-02 2.06E-02 1.33E-02 2.73E-03
60.00 3.92E+00 2.89E+00 3.18E—-01 3.00£-02 1.52E-02 9.42E-03 1.71E-03
(500 309FE +00 2.24E+00 2.35E-01 243E-02 LI3E-02 6.77E - 03 1128 03
70.00 2.54E+00 1.81£+00 1.78E-01 2.00E-02 8.58£—03 497E-03 7.70E—-04
75.00 2.16E+00 1.51E+00 1.40E-01 L67E-02 6.66E—03 3.76E-03 5.63E-04
80.00 1.90E+00 1.30E+00 1.ISE-01 1.42E-02 532E-03 294E-03 435E-04
85.00 L72E+00 LITE+00 9.79E-02 1.24E-02 4.37E-03 2.39E-03 3.53E-04
90.00 1.60E +00 1.O8E+00 8.68E—02 l.LI0E—-02 3.71E-03 2.00E-03 3.01E-04
95.00 1.52E+00 1.02E+00 797E-02 991E-03 3.24E-03" 1.74E-03 2.65E—04
105.00 1.46F£+00 9.68E—-01 7.29E-02 8.54E~03 2.64E—-03 1.40E-03 2.22E-04
120.00 1.48E£+00 9.87E-01 7.23E-02 747E-03 2.19E-03 1.15E-03 1.91E—04
135.00 1.57E +00 1.05E+00 7.63E—-02 6.95E—-03 1.96E—03 1.03E-03 1.76E—04
150.00 1.66£ +00 LITE+00 8.09E—-02 6.66E—03 1.84E—-03 9.58£~-04 1.69E—04
165.00 1.72E+00 1.16E+00 841£-02 651E-03 1.77E-03 9.23E-04 1.65E—04
180.00 1.74E +00 1.18E +00 8.53E-02 6.46E —03 1.75£ 03 9.11C - 04 1.64C — 04
total 8.86E +01 6.91E+01 1.44E+01 3.24E+00 1.94E+00 1.50E+00 7.60E—-01
rel ff 8.74E +01 6.61E+01 1.39E+01 3.27E+00 1.98E+00 1.54E+00 7.85E—01

nrl ff 9.05E+01 6.87E+01 1.47E+01 348E+00 2.1IE+00 1.65E +00 8.39E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.(

1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated tota} cross sections for each element and energies are presented. ‘‘tof

’’ represents tot:

cross sections from this work, ‘‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross section

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Cerium (Z=158)

0.00 2.63E+02 2.03E+02 2.63E+02 2.63E+02 2.63E+02 2.63E+02 2.63E+02
0.01 2.63E+02 2.63E+02 2.63E+02 2.63E+02 2.62E+02 2.62E+02 2.62E+02
0.02 2.62E+02 2.62E+02 2.62E+02 2.61E+02 261E+02 2.60E +02 2.60E +02
0.04 2.60E+02 2.58E+02 2.58E+02 2.57E+02 2.55E+02 2.53E+02 2.52E+02
0.06 2.56E+02 2.53E+02 2.52E+02 2.50E+02 2.47E+02 244E+02 2.41E+02
0.10 247E+02 2.40E+02 2.38E+02 2.34E+02 2.27E+02 2.22E+02 2.19E+02
0.20 2.17E+02 2.03E+02 2.00E+02 1.92E+02 1.81E+02 L71E+02 1.65E+02
0.30 1.88E£+02 1.69E+Q2 1.65E+02 1.54E+02 1.40E +02 1.28E+02 1.21E402
0.40 1.62E+02 1.39E+02 1.34E+02 1.23E+02 1.08E+02 9.75E +01 9.16E+01
0.50 1.38£+02 1.14E+02 1.09E+02 9.83E+01 8.47E+01 7.60E+01 7.12E+01
.0.60 1.18E+02 9.45E+01 9.02E+01 8.01E+01 6.79E+-01 6.01E+01 5.58E+01
0.70 1.01E+02 7.95E+01 7.56E+01 6.64E+01 5.52E+01 4.79E+01 4.37E+01
0.80 8.74E+01 6.75E+01 6.39E+01 5.56E+01 4.54E+01 3.88E+01 349E+01
1.00 6.67E+01 4.96E+01 . 4.66E+01 3.99E+01 3.20E+01 2.71E+01 242E+01
1.20 5.18E£+01 3.74E+01 3.50E+01 2.97E+01 2.40E+01 2.07E+01 1.90E +01
1.50 3.69E+01 2.61E+01 2.44E+01 2.06E+01 1.67E+01 1.46E +01 1.35E+01
1.70 3.03£+01 2.15E+01 2.01E+01 1.70E+01 1.34E+01 1.12E+01 9.93E+00
2.00 2.35E+01 1.67E+01 1.56E +01 1.30E+01 9.60E +00 7.17E+00 5.65E+00
2.50 1.63E+01 1.11E+01 1.02E+01 8.08E 400 S.34E+00 3.48E+00 2.44E+00
3.00 1.15E+01 7.00E +00 6.28E+00 4.74E+00 3.10E+00 2.18E+00 1.70E+00
3.50 8.02E+00 4.37E+00 3.86E+00 287E+00 2.03E+00 1.74E+00 1.69E +00
4.00 5.58E+00 2.89E+00 2.55E+00 1.92E+00 1.49E+00 1.48E+00 1.68E +00
5.00 2.98E+00 1.69E+00 1.53E+00 1.21E+00 9.43E-01 8.38E-01 8.08E—-01
6.00 1.90E +00 1.25E400 1.15E+00 9.30E-01 6.13E-01 3.70E-01 2.31E~01
7.00 1.36E+00 9.11E~01 8.37E-01 6.49F—-01 3.74E-01 1.85E-01 9.46E—02
8.00 1.02E+00 6.11E-01 5.47E—-01 4.01E~-01 2.25E-01 1.19E-01 6.78E—02
9.00 7.57E-01 3.94E-01 343E-01 2.41E-01 1.42E-01 9.30E-02 6.92E~02
10.00 5.54E~-01 2.58E-01 2.20E~-01 1.52E-01 9.87E—02 8.12E-02 7.87E~02
12.50 2.55E-01 1.14E-01 9.77E-02 7.06E—-02 S.46E—02 5.80E-02 7.17E~02
15.00 1.36E—01 7.20E-02 6.45E—02 5.02E-02 3.78E—-02 319E-02 2.90E-02
17.50 8.63E-02 S541E-02 498E—02 4.00E-02 2.64E—02 L5TE-Q2 946E-03
20.00 6.18E—02 4.08E—02 3.76E—-02 2.95E-02 1.70E-02 8.05E—03 3.86E—03
22.50 470E-02 2.94E-02 2.66E—02 1.97E—-02 1.02E-02 447E-03 2.04E-03
25.00 3.62E-02 2.04E—-02 1.79E-02 1.23E-02 5.95E~03 2.60E—03 1.25E-03
27.50 278E-02 1.38E~02 1.18E—02 7.53E-03 3.42E-03 1.54E-03 8.03E—04
30.00 2.10E-02 9.26E-03 7.67E—-03 4.60E—-03 1.99E-03 9.20E - 04 5.15E—-04
35.00 1.16E—-02 4.14E-03 3.28E-03 1.77E—-03 6.90E ~ 04 3.22E-04 1.94E—04
40.00 6.26E—03 1.90E—-03 1.46E—03 7.29E—04 2.63E—04 1.21E-04 7.35E-05
45.00 337E-03 9.13E—-04 6.86E— 04 328E—-04 1.15E—-04 527E-05 3.28E-05
50.00 1.85E—-03 4.64F—-04 345E-04 1.62E—04 5.73E-05 2.74E-05 1.78E—-05
55.00 1.06E - 03 2.54E-04 1.89E—-04 9.06E—-05 345E-05 1.85E—-05 1.33E-05
60.00 6.38E—04 1.53E—04 1.15E-04 5.78E-05 2.49E—05 1.55E-05 1.28E—05
65.00 4.10£-04 1.OIE-04 7.74E-05 4.10E-05 2.00E-05 1.43E-05 1.32E-05
70.00 2.84E-04 7.42E-05 577E-05 3.25E-0S 1.77E-05 1.40E-05 1.39E-05
75.00 2.11E-04 5.92E-05 4.70E—-05 2.79E-05 1.66E—05 [.40E - 05 1.44E—-05
80.00 1.68E—04 S5.07E~-05 4.10£-05 2.56E-05 1.62E—05 1.41E-05 1.45E-05
85.00 141E-04 4.55E-05 3.74E-05 2.44E-05 1.62E—~05 1.44E-05 1.47E—05
90.00 1.23E—-04 4.25E-05 3.54E—-05 2.40E—-05 1.66E — 05 1.48E—-05 1.49E ~05
95.00 1LILE~04 4.05E—-05 3.42E-05 2.39E-05 1.70E - 05 1.52E-05 1.52E-05
105.00 9.77E-05 3.89E—-05 3.35E-05 2.45E-05 1.84E—05 1.65E-05 1.61E—05
120.00 8.83E-05 3.87E-05 3.40E-05 2.62E-05 2.07E-05 1.87E-05 1.78E—-05
135.00 8.19E—05 4.02E-05 3.59E-05 2.86F —05 2.33E-05 2.08£-05 1.92E—-05
150.00 8.38E—05 4.17E-05 3.77E-05 3.08£—05 2.55E-05 2.27E-05 2.04FE—05
165.00 8.36E-05 129E-05 390E-05 3.24E-05 2.72£-05 240E-03 2.14E-05
180.00 8.35E-05 4.33E-05 3.95E-05 3.30£-05 2.78E-05 2.46E - 05 2.19E-05
total SATE-01 3.59E-01 331E-01 2.70E-01 2.04E-01 1.67E—01 1.49£ 01
rel ff S.70E-01 3.74E-01 345E -0t 2.81E-01 2.14FE~01 1.76E - 01 1.56E-01]
nrl ff 6.10E-01 $01E-01 3.69E-01 3.02E-01 2.30E-01 1.89E-01 1.67E - 01
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7apLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’ represents total
cross sections from this work, “‘rel ff”" represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[}
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Proaseodymium (Z=159)

0.00 2.74E+02 2.74E+02 275E+02 2.73E+02 2.73E+02 2.73E+02 2.72E+02
0.01 274E+02 2.T4E+02 275E+02 273E+02 2T3E+02 2T2E+Q02 2TNE+O2
0.02 2.74E+02 2.74E+Q2 275E+02 2.73E+02 272E+02 2.72E+02 2.72E+02
0.04 2.74E+02 2.74E+02 2.74E+02 2.72E+02 2RE+02 2.72E+02 2. 70E+02
0.06 274E+02 2.74E+02 274E+02 2.E+02 2.71E+02 2.70E+02 2.67E+02
0.10 2.74E+02 2.74E+02 2.74E+02 2.70E+02 2.67E+02 2.66F+02 2.59E+02
0.20 2.74E+02 274E+02 2.72E+02 2.61E+02 2.54E+02 250E+02 2.34E+02
0.30 2.73E+02 2.73E+02 2.68E+02 249E+02 238E+02 2.31E+02 2.09E+02
0.40 2.73E+02 2.72E+02 2.64E+02 2.37E+02 2.22E+02 2.13E+02 1.84E+02
0.50 2.72E+02 271E+Q2 2.59E+02 225E+02 2.06E+02 1.96E+02 1.61E+02
0.60 2TE+02 2.70E+02 2.54E+02 2.12E+02 1.91E+02 L79E+02 1.41E+02
0.70. 2.70E+02 2.68E+02 248E+Q2 2.00E+02 L.76E+02 1.63E+02 1.23E+02
0.80 2.69E+02 2.67E+02 242E+02 1.89E+02 1.62E+02 1.48E+02 1.08E +02
1.00 2.66E+02 2.63E+02 231E+02 1.67E+02 1.37E+02 1.22E+02 8.52E+01
1.20 2.63E+02 2.59E+02 2.19E+02 147E+02 1.16E+02 1.02E+02 6.81E+01
1.50 2.58E+02 2.52E+02 2.03E+02 1.21E+02 9.23E+01 7.94E+01 4.96E +01
1.70 2.54E+02 2.48FE+02 1.92E+02 1.07E+02 7.99E+01 6.78E+01 4.08E+01
2.00 248E+02 241E+02 1.76E+02 8.99E+01 6.50E+01 5.42E+01 3.14E+01
2.50 2.39E+02 2.29E+02 1.52E+02 6.84E£+01 4.70E+01 3.87E+01 2.22E+01
3.00 2.30E+02 217TE+02 1.31E+02 531E+01 3.52E+01 2.88E+01 1.67E +01
3.50 2.21E+02 2.06E+02 1.14E+02 4.22E+01 2.75E+01 2.24E+01 1.26E+01
4.00 2.11E+02 1.95E+02 9.92E+01 341E+01 2.24E +01 1.80E+01 9.25E+00
5.00 191E+02 1.73E+02 7.68E+01 2.38E+01 1.57E+01 1.20E+01 4.92E+00
6.00 1.73E+02 1.53E+02 6.04E +01 1.76E+01 1.O9E +01 7.99E+00 2.89E+00
7.00 1.56E+02 1.35E+02 4.82E+01 1.33E+01 7.40E +00 5.29E+00 2.00E+00
8.00 141E+02 1.20E+02 3.90E+01 1.01E+01 5.00E+00 3.59E+00 1.55E+00
9.00 1.27E+02 1.07E+02 3.23E+01 7.63E+00 3.52E+00 2.55E+00 1.23E+00
10.00 L.14E+02 9.55E+01 2.73E+01 5.78E+00 2.64E+00 1.93E+00 9.65F—01
12.50 8.66E+01 7.32E+01 1.93E+01 3.08E+00 L63E+00 LISE+00 4.87E—-01
15.00 6.71E+01 5.70E+01 141E+01 1.90E+00 1.13E+00 T95E-01 2A4TE-01
17.50 5.38E+01 4.49F +01 1.02E+01 1.33E+00 7.60E-01 5.12E-01 1.43E-01
20.00 445E+01 3.60E+01 7.16E+00 9.87E-01 4.90E-01 3.23£-01 9.62E—-02
22.50 3.78E+01 2.94E +01 SO5E+00 7.38E-01 3.16E~-01 2.08E~01 721E-02
25.00 3.26E+01 246E+01 3.66E+00 5.45E-01 2.12E-01 1.41E-01 5.69E-02
27.50 2.84F +01 2.09E +01 2TTE+00 4.00E-01 1.50E~-01 1LO1E-01 4.56E-Q2
30.00 2.47E+01 1.80E+01 2.21E+00 2.94E-01 1.12E—-01 7.74E-02 3.64E—-02
35.00 1.85E+01 1.36E+01 1.55E+00 1.66E - 01 7.29E-02 S.1SE-02 227E-02
40.00 1.36E +01 1.02E-01 1.17E+00 1.03E-01 S25E-02 3TNE-02 1.37E-02
45.00 9.89E+00 749E+00 8.74E-01 6.97E—02 3.90E-02 271E-02 8.17E~-03
50.00 7.21E+00 5.48E+00 6.43E-01 5.10E-02 2.90E-02 1.96E—02 4.88E-03
55.00 S.34E+00 4.03E+00 4.67E-01 393E-02 2.16E-02 1.40E-02 2.98E-03
60.00 4.06E+00 3.02E+00 3.40E-01 312E-02 1.60E—-02 1.OOE-02 [.88E—03
65.00 3.19E+00 233E+00 2.51E~01 2.53E-02 1.20E-02 727E-03 123E-03
70.00 2.60£+00 1.87E+00 1.91E-01 2.09E-02 9.18£-03 5.36E-03 8.53E—04
75.00 2.20E+00 1.55E+00 1.50£—01 1.75E—-02 7.16E—03 4.08E—03 6.25E—-04
80.00 1.92E+00 1L34E+00 1.22E-01 1.50E-02 S5.74E—-03 321E-03 4.84E—04
85.00 1.74E+00 1.19E+00 1.04E-01 1.31E-02 4.75E-03 2.61E£-03 3.94FE—-04
90.00 1.61E+00 LI0E+00 9.20E-02 LVITE-02 4.04E-03 220E-03 336E—-04
95.00 1.53E+00 1.O3E+00 8.42E-02 1.O6E—-02 3.54E-03 1.91E-03 2.96E—04
105.00 1.47E+00 9.81£-01 T.66F—02 9.18E—-03 2.90E-03 1.55£-03 248E~04
120.00 LA9E+00 1.0GE =00 7.58E—-02 8.10E-03 242E-03 1.28£-03 2.13E~-04
135.00 1.59E+00 1.07E +00 7.99E -02 7.57E—-03 217E-03 1L14E-03 1.96E£ —04
150.00 1.68E+00 [L1RE+Q0 846E—02 T27E-03 2.04E-03 1.07E-03 1.88E—04
165.00 1.75E+00 1.18E+00 8.80L—-02 7A2E-03 1.97E-03 1.03E-03 1.84E~-04
180.00 1.77E+00 1.20E+00 8.92£-02 7.07E£-03 1.95E-03 [.02E-03 1.83E—04
total 9.14E£-01 7. 14E+01 1.50E+01 3.39E+00 2.03E+00 1.57E+00 7.96F - 01
rel ff 9.13£+0t 6.91E+01 1.46E+01 342E+00 2.07E+00 1.62E+00 8.23E-01
nrl ff 946E +01 7A9E+01 1.S4E+01 IO65E+00 220E4+00 L73E+00 8.82E-0t
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 7789, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tota]
cross sections from this work, ‘‘rel ff”’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sectiong;
calculated from the nonrelativistic form factor—Continued® '

0 Photon energy (keV) '
Jd

(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Proaseodymium (Z=59) o
0.00 2.72E+02 2.72E+02 2.72E+02 2.72E+02 2.72E+02 2T2E+02 2.72E+02
0.01 2.72E+Q2 272E+Q2 2.12E+Q02 2.72E+02 271E+02 27E+02 271E+02
0.02 2.72E+02 271E+02 2.71E+02 2.71E+02 2.70E+02 2.69E+02 2.69E+02
0.04 2.69E+02 2.67E+02 2.67E+02 2.66E+02 2.64E+02 2.62E+02 2.61E+02
0.06 2.65E+02 2.62E+02 2.61E+02 2.59E+02 2.55E+02 2.52E+02 249E+02
0.10 2.55E+02 2.48E+02 2.46E+02 242E+02 2.35E+02 2.30E+02 2.27E+02
0.20 225E+02 2.16E+02 2.07E+02 1.99E+02 1.87E+02 1.78E+02 1.72E+02
0.30 1.95E+02 1.75E+02 1L71E+02 1.60E +02 1.45E+02 1.33E+02 1.25E+02
0.40 1.68E+02 1.44E+02 1.39E+02 127E+02 LI2E+02 1.02E +02 9.55E+01
0.50 1.43E+02 1.18E+02 1.14E+02 1.02E+02 8.83E+01 7.94E+01 7.44E+01
0.60 1.22E+02 9.85E+01 941E+01 8.36E+01 7.09E+01 6.28E+01 5.83E+01
0.70 1.OSE+02 8.29E+01 7.89E+01 6.94E+01 5.77E+01 5.00E+01 4.56E+01
0.80 9.12E+01 7.05E+01 6.67E+01 5.81E+01 4.74E+01 4.04E+01 3.62E+01
1.00 6.96E +01 5.18E+01 4.87E+01 4.16E+01 3.33E+01 2.80E+01 2.50E+01
1.20 541E+01 3.89E+01 3.64E+01 3.09E+01 248E+01 2.14E+01 1.96E+01
1.50 384E+01 2.70E+01 2.52E+01 2.13E+01 1.74E+01 1.53E+01 1.43E+01
1.70 3.15E+01 2.22E+01 2.07E+01 1.76E+01 1.40E+01 1.19E+01 1.06E+01
2.00 243E+01 1.74E+01 1.62E+01 1.35E+01 1.01E+01 7.63E+00 6.07E+00
2.50 1.70E+01 1.17E+01 1.08E+01 8.55E+00 5.66E+00 3.67TE+00 2.54E+00
3.00 1.21E+01 7T43E+00 6.69E +00 5.06E+00 3.28E+00 2.25E+00 1.71E+00
3.50 8.46E+00 4.64E+00 4,10E+00 3.04E+00 2.13E+00 1.78£+00 1.70E +00
4.00 5.90E+00 3.05E+00 2.69E +00 2.01E+00 1.55E+00 1.53E+00 1.74E +00
5.00 313E+00 1.76E+00 1.58E+00 1.25E+00 9.81E-01 8.99£-01 8.98E-01
6.00 1.98E+00 1.30E+00 1.20E+00 9.65E-01 6.46E—01 4.01E-01 2.58E~-01
7.00 1.42E+00 9.57E-01 8.80E—01 6.87E—-01 3.99E-01 1.97E-01 . 1.01E-01
8.00 1.07E+00 6.51E—01 5.84E—01 431E-01 240E-01 1.24E-01 6.83E—02
9.00 797E-01 4.23E-01 3.69E-01 2.60E-01 1.52E-01 9.55E-02 6.81E—-02
10.00 5.87E—-01 2.76E-01 2.37E-01 1.63E—01 1.04E-01 8.28E-02 7.74E—-02
12.50 2.72E-01 1.20E-01 1.03E-01 735E-02 5.65E—02 6.02E—-02 7.50E—-02
15.00 1.44E—01 TASE—-02 6.64E—02 S.14E—-02 3.90E-02 3.39E—-02 3.20E-02
17.50 9.02E—-02 5.57E—02 5.12E—02 4.11E-02 275E-02 1.69E—02 LO6E—-02
20.00 6.42E—02 423E-02 3.90E-02 3.08E—-02 1.80E-02 8.69E-03 4.24E~03
22.50 487E—-02 3.08E—02 2.80E—-02 2.09E-02 1.10E-02 4.83E—-03 221E-03
25.00 3771E-02 2.16E-02 1.91E-02 1.33E-02 6.47E—03 2.82E—03 1.34E-03
27.50 2.90E—-02 1.47E-02 1.26E-02 8.19E—-03 3.76E-03 1.68E-03 8.63E—-04
30.00 221FE—-072 QO7TFE—-M RADF - SOMFE-03 220F -3 101E-03 SSTE-04
35.00 1.24E-02 4.52E-03 3.59E-03 1.96E—03 7.70E-04 3.59E-04 2.14E-04
40.00 6.75E—-03 2.09E—-03 1.61E-03 8.12E—-04 2.96E-04 1.35E—-04 8.22E-05
45.00 3.67E-03 1.01E-03 7.63E—-04 3.67E—-04 1.29E-04 5.93E—-05 3.69E 05
50.00 204E-03 SYVIE-04 185E--04 1.82F—-04 6.42F—-05 3.06E~—-0S5 199E-05
55.00 1.17E-03 2.84E—04 2.11E-04 1.0OIE—-04 385E~-05 2.05E-05 147E-05
60.00 7.08E—-04 1.71E-04 1.29E—04 6.45FE—05 2.76E-05 1.71E—05 1.40E-05
65.00 457TE-04 1LI3E-04 8.65E—05 4.57E-05 221E-05 1.56E—05 143E-05
70.00 3.A7E-04 8.20E—-05 6A1E —-05 3.61E-05 1.94E—05 1.52E-0S 1.50E—-05
75.00 2.36E-04 6.60E—05 5.23E-05 3.09E-05 1.82E—-05 1.52E-05 1.56E—-05
80.00 1.88£—-04 5.64E—05 4.55E-05 2.83E-05 1.77E-05 1.52E—05 1.56E~—05
85.00 157E-04 5.05E-05 4.14£-05 2.68E—05 1.77E—-05 1.55E—05 1.58E—-05
90.00 1.388 04 471 05 2.02E -05 2.63E 05 1.80E 05 1.59E—-0S 1.60E—05
95.00 1.24E-04 4.49E-05 3.78E-05 2.61E-05 1.84E—-05 1.64E—-05 1.63£—05
105.00 1.09E - 04 4.28E--05 3.67E~-05 2.66E 05 1.97E-05 V77E-05 1.72E—05
120.00 9.81E—05 4.23E-05 3.71E-05 2.83E-05 2.21E-05 1.99£-05 1.90£—-05
135.00 9.40L 05 4.37L 05 3.89C 05 3.08C 05 2.48L 05 2.21£ 0§ 2.05E--05
150.00 925E-05 4.52E—05 4.07E-05 3.30E£-05 271E-05 240E—05 2.18E—-05
165.00 9.21E-05 4.65E—05 421E-05 346E-05 2.885—-05 2.55E-05 2.29E-05
180.00 9.20E-05 4.69E-05 4.26E 05 3.52E-05 2.94E-05 2.60E—05 2.33E-05
otal 5.73£—0] 3.75E£—01 3.40E—01 2.83E—01 2.14E£—-01 1.74E—01 1.50 01
rel ff S97E-01 3.92E-01 361E-01 2.95E-01 2.25E-01 1.853E—-01 1.63E—01
nrl {f 641E~01 4.21E-01 3.88£-01 3.17E-01 241E-01 1.98E—01 1.75E-01
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TasiE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff™* represents total cross sections calculated from the relativistic form factor and “‘nrl ff'” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[/
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Neodymium (Z=60)

0.00 2.82E+02 2.83E+02 2.84E+02 2.82E+02 2.82E+02 2.82E+02 2.82E+02
0.01 2.82E+02 2.83E+02 2.84E+02 2.82E+02 2.82E+02 2.82E+02 2.81E+02
0.02 2.82E+02 2.83E+02 2.84E+02 2.82E+02 2.82E+02 2.81E+02 281E+02
0.04 2.82E+02 2.83E+02 2.84E+02 2.82E+02 2.81E402 281E+02 2.79E+02
0.06 2.82E+02 2.83E+02 2.84E+02 2.81E+02 2.80E+02 2.79E+02 2.76E+02
0.10 2.82E+02 2.83E+02 2.83E+02 2.79E+02 2.76E+02 2.75E+02 2.68E+02
0.20 2.82E+02 2.82E+02 2.81E+02 2.70E+02 2.63E+02 2.58E+02 242E+02
0.30 2.82E+02 2.82E+02 2.78E+02 2.58E+02 2.46E+02 2.39E+02 2.16E+02
040 2.81E+02 2.81E+02 2.73E+02 245E+02 2.30E+02 221E+02 1.91E+02
0.50 2.80E+02 2.80E+02 2.68E+02 2.32E+02 2.14E+02 2.03E+02 1.68E+02
0.60 2.80E+02 2.78E+02 2.63E+02 2.20E +02 1.98E+02 1.85E+02 1.47E+02
0.70 2779E+02 2.77E+02 2.57TE+02 2.08E+02 1.83E+02 1.69E+02 1.28E+02
0.80 2.77TE+02 2.75E+02 2.51E+02 1.96E +02 1.68E+02 1.54E +02 1.13E+02
1.00 2.75E+02 2.71E+02 2.39E+02 1.73E+02 1.42E+02 1.27E+02 8.89E+01
1.20 2.71E+02 2.67E+02 2.27E+02 1.52E+02 1.21E+02 1.O7E+02 7.11E+01
1.50 2.66E+02 2.60E+02 2.10E+02 1.26E+02 9.63E+01 8.29E+01 5.18E+01
1.70 2.62E+02 2.56E+02 1.99E+02 1LI2E+02 8.34E+01 7.08E+01 4.25E+01
2.00 2.56E+02 2.48E+02 1.83E+02 9.38E+01 6.79E+01 S.66E+01 3.26E+01
2.50 247E+02 2.36E+02 1.58E+02 7.14E+01 491E+01 4.03E+01 2.29E+01
3.00 2.37E+02 2.24E+02 1.36E+02 5.55E+01 3.66E +01 2.99E+01 1.73E+01
3.50 2.28E+02 2.13E+02 1.I8E+02 4.39E+01 2.85E+01 2.32E+01 1.31E+01
4.00 2.18E+02 2.01E+02 1.03E+02 3.55E+01 232E+01 1.86E+01 9.75E+00
5.00 1.98E+02 1.79E+02 8.02E+01 247E+01 1.63E +01 1.25E+01 5.21E+00
6.00 1.79E +02 1.59E+02 6.31E+01 1.83E+01 1.15E+01 8.41E+00 3.04E+00
7.00 : 1.61E+02 1.40E+02 5.03E+01 1.39E+01 7.82E+00 5.60E +00 2.09E+00
8.00 1.46E +02 1.25E+02 4.06E+01 1.06E +01 5.29E+00 3.79E+00 1.61E+00
9.00 1.32E+02 LUE+Q2 3.35E+01 8.04E+00 3.71E+00 2.68E+00 1.28E+00
10.00 1.18E+02 9.92E+01 2.83E+01 6.11E+00 277E+00 2.02E+00 LOLE+00
12.50 9.03E+01 7.62E+01 2.00E+01 3.25E+00 1.69E+00 1.23E+00 5.18E~01
15.00 6.97E+01 5.92E+01 1.47E+01 1.99E+00 1.18E+00 8.32E—~01 2.63E~01
17.50 5.56E+01 . 4.66E+01 1.07E+01 1.39E+00 8.02E—-01 541E-01 1.5IE-01
20.00 4.58E+01 3.72E+01 7.57E+00 1.03E+00 5.22E-01 3.44E-01 1.01E-01
22.50 3.88E+01 3.03E+01 5.35E+00 7.74E~01 3.38¢-01 2.22E-01 748E-Q2
25.00 3.34E+01 2.53E+01 3.87E+00 5.75E-01 2.26E~01 1.50E —01 5.89E-02
27.50 2.91E+01 2.15E+01 2.92E+00 4.24E-01 1.59E-01 1.07E-01 42E-02
30.00 2.53E+01 1.85E+01 2.31E+00 3.13E-01 1.18E~-01 8.11E—-02 3.79E-02
35.00 1.91E+01 1.40E +01 1.62E+00 1.77E-01 7.59E-02 5.34E—-02 2.38E—02
40.00 1.41E+01 1.05E +01 L.21E+00 1.09E-01 544E-02 3.85E-02 1.45E-02
45.00 1.03E+01 7.79E+00 9.15E-01 7.32E-02 4.04E-02 2.82E-02 8.75E-03
50.00 7.50E +00 5.71E+00 6.78E -0t 533E-02 3.02E-02 2.05E-02 5.28E-03
55.00 5.54E+00 4.20E+00 4.96E—-01 4.09FE-02 2.26E—-02 1.48E~02 3.24E-03
60.00 4.19E +00 3.14E+00 3.63E-01 3.25E-02 1.69E—-02 1.07E—02 2.05E-03
65.00 328E+00 242E+00 2.68E—01 2.64E-02 1.28E—02 TI8E—03 136F—-03
70.00 2.66E +00 1.92E+00 2.04E~-01 2.18E-02 9.79E-03 5.78E—03 9.43E—04
75.00 2.23E+00 [.59E+00 1.60E - 01 1.84E-02 7.68E~-03 4.42E-03 6.93E-04
80.00 1.95E+00 1.37E+00 1.30E-01 1.58E-02 6.19E—03 3.49E-03 5.38F-04
R5.00 1. 75E+00 1.21E+00 1.L11E-01 1.38E—02 S.4E-03 2R5E—-03 438F—-04
90.00 1.62E+00 1.IIE+00 9.75E—-02 1.24E-02 4.39E-03 241E-03 3.74E-04
95.00 1.54E+00 1.05E+00 8.90£—-02 1LI3E-02 3.36E—-03 2.10E—-03 3.30E-04
105.00 1.47E+00 9.89F 01 8.07E-02 9.84E~-03 3.18E-03 1.71E~03 2.76E—04
120 00 1 49F +00 LOIE+00 T95E~-02 8.75E—-03 2.66E—-03 142FE-03 237FE =04
135.00 1.59E +00 1.07E+00 8.36E—-02 821E-03 2.40E—-03 1.27E-03 2.18E—-04
150.00 1.68E+00 LLI4E+00 8.85E~02 7.92E-03 2.26E-03 [.L1I9E—03 2.08£—-04
165.00 1.75E+00 1.19E +00 9.21E-02 7.76E—~03 2.18E—-03 1.14E~03 2.04E~04
180.00 1.78FE+00 12E+00 934F~0? T72FE-03 216F—-M 1 I3E—03 203F—-04
total 941E+01 7.38E+01 1.57E +01 3.55E+00 2.13E+00 1.65E +00 8.32E-01
rel ff 9.52E+01 7.21E+01 1.52E+01 3.58E£+00 2.17E+00 1.69E +00 8.61E~01

nrl ff 9.87E +01 7.50E+01 1.61E+01 3.82E+00 2.32E+00 1.81£+00 9.24E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

/]
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Neodymium (Z=60)

0.00 2.81E+02 2.81E+02 2.81E+02 2.81E+02 281E+02 2.81E+02 281E+02
0.01 2.81E+02 2.81E+02 2.81E+02 2.81E+02 281E+02 2.80E+02 2.80E +02
0.02 2.81£+02 2.80E+02 2.80E+02 2.80E+02 2.79E+02 2.78E+02 2.78E+02
0.04 2.78E+02 2.76E+02 2.76E+02 2.75E+02 2.73E+02 2.71E+02 2.70E+02
0.06 2.74E+02 271E+02 2.70E+02 2.68E+02 2.64E+02 2.61E+02 2.58E+02
0.10 2.64E+02 2.56E+02 2.55E+02 2.50E+02 2.44E+02 2.38E+02 2.35E+02
0.20 2.33E+02 2.18E+02 2.15E+02 2.06E+02 1.94E+02 1.85E+02 1.78E+02
0.30 2.03E+02 1.82E+02 1.78E+02 1.67E+02 1.51E+02 1.38E+02 1.31E+02
0.40 1.74E +02 1.50£+02 1.45E+02 1.33E+02 1.17E+02 1.06E +02 9.95E +01
0.50 1.49E+02 1.23E+02 1.18E+02 1.07E+02 9.21E+01 8.28E+01 7.77E+01
0.60 1.27E+02 1.03E+02 9.81E+01 8.73E+01 7T40E+01 6.56E +01 6.09E +01
0.70 1.10E+02 8.66E +01 8.23E+01 7.24E+01 6.02E+01 5.22E+01 4.75E+01
0.80 Y51E+01 7.36£+01 0.9/ +01 0.UbL +0U1 4.95£+0U1 4.20£ +01 3./6£+01
1.00 7.27E+01 5.41E+01 5.08E+0t 4.34E+01 3.46E+01 2.90E +01 2.58E+01
1.20 5.65E+01 4.05E+01 3.79E+01 3.21E+01 2.57E+01 2.21E+01 2.03E+01
1.50 4.00E +01 2.80E+01 2.61E+01 2.21E+01 1.80F +01 1.59E+01 L5LE+0L
1.70 3.27E+01 2.30E+01 2.1SE+01 1.82E+01 [.46E +01 1.25E+01 1.13E+01
2.00 2.52E+01 1.80E +01 1.68E +01 1.41E£+01 1.06E +01 8.10E+00 6.52E +00
2.50 1.77E+01 1.22E+01 1.13E+01 9.03E+00 6.00E+00 3.87E+00 2.66E +00
3.00 1.26E+01 7.87E+00 7.09E +00 5.38E+00 3.47E+00 2.34E+00 1.74E+00
3.50 8.91E£+00 4.92E+00 4.36E+00 3.23E+00 2.24E+00 1.83E+00 1.71E+00
4.00 6.24E-00 3.22E+00 2.83E+00 2.11E+00 1.61E+00 1.58E +00 1.79E+00
5.00 3.30E+00 1.82E+00 1.64E+00 1.29E +00 1.02E+00 9.58E -0l 9.87E—01
6.00 2.07E+00 [.34E+00 1.24E4+00 1.00£ +00 6.79E—-01 4.34E-01 2.87E-01
7.00 1.48E+00 1.00E+00 9.23E-01 7.24E—-01 424E-01 2.11E-01 1.08£~-01
8.00 1L.11E+00 6.90E—01 6.21E—01 4.61E-01 2.57E-01 1.30E-01 7.04E-02
9.00 8.38E—01 4.52E-01 3.96E—01 2.80E—-01 1.62E-01 9.84F—02 6.75E-02
10.00 6.21£-01 2.96E—-01 2.54E—01 1.75E—-01 1.10E-01 8.46E—-02 7.61E—02
12.50 2.89E-01 1.26E—01 1.08£—01 7.68E—02 5.86E—02 6.22E—02 7.76E—02
15.00 1.52E-01 7.72E-02 6.85FE—02 5.26E—02 4.02E-02 3.60E—02 3.52E-02
17.50 9.44E-02 5.74E-02 5.26E—02 421E-02 2.85E-02 1.81E-02 1.18E—-02
20.00 6.67E—02 4.38E-02 4.04E-02 3.20E-02 1.90E—-02 9.38E-03 4.68E—03
22.50 5.05E-02 3.22E-02 2.93E-02 2.20E-02 1.18E—-02 5.22E-03 2.40E—-03
25.00 391E-02 2.28E—-02 2.02E-02 1.42E-02 7.02E-03 3.06E-03 1.44E-03
27.50 3.03E-02 1.57E-02 1.35E-02 8.87E—-03 4.12E-03 1.83E-03 9.27E—-04
000 2.32FE—-02 1.07E-02 R.96E 03 5.51E—-03 242E-03 1.11IE—-03 6.01£—~04
35.00 1.32E-02 491E-03 3.93E-03 2.16E—-03 8.58E—04 3.98E—-04 2.34E-04
40.00 7.26E—-03 2.30E-03 1.78E-03 9.03E-04 331E-04 1.52E-04 9.16E—-05
45.00 3.99E-03 1.12E-03 845E—-04 4.10E—04 1.45E—-04 6.66E —05 4.13E-05
50.00 2.23E-03 5.74E-04 A29F—04 203F—-04 T20E—-05 343F-05 221E-05
55.00 1.29E—-03 3.16E—04 2.36E-04 1.13E-04 4.30E—-05 2.27E-05 1.62E—-05
60.00 7.83E-04 1.91E-04 1.44E —04 7.20E—-05 3.07E-05 1.88E—05 1.53E-05
65.00 SO7E-04 1.27E-04 9.65E—05 5.09E-05 244E-05 1.71E-05 1.56E - 05
70.00 353E-04 9.25E-05 7.18E—-05 A.00E —-05 2.14E - 05 1.66FE—05 1.63E—-05
75.00 2.63E£-04 7.35E-05 5.82E-05 3.43E-05 1.99E—-05 1.65E - 05 1.68E—05
80.00 2.09E-04 6.27E-05 5.05E-05 3.12E—-05 [1.93E-05 1.65E ~05 1.68E—05
85.00 1.75E—-04 5.60E-05 4.59E-03 295E—-05 1.92E-05 1.67E—-05 1.70E - 05
90.00 1.53E—-04 520E—05 433E-05 2.88E—05 1.95E-05 1.71E—-05 1.72E~05
95.00 1.39FE - 04 4.96E-05 4.16E-05 2.86E—05 1.99E-05 1.76E—05 1.75E-05
105.00 L21E-04 47ME-05 4.03E-05 2.90E-05 212E-05 1.89E~-05 1.85E—-05
120.00 1.09E - 04 4.64E-05 4.05E-05 3.06E—05 2.36E-05 2.12E-05 2.03E-05
135.00 1L.O4E~04 4.77E-05 423E£-05 331E~-05 2.64E 05 2.35E-05 2.19E-05
150.00 1.O2E =04 191E-05 4.40E—-05 3.53£-05 2.87E~05 2.55E-05 2.32E-05
165.00 1LO1E~04 S.03E-05 4.54E-05 370E-05 3.05E-05 2.70E-05 2.43E-05
180.00 LOTE—04 5.08E-05 4.59E-05 3.76£-05 JHE-05 2.76E-05 2.48E 05
total 5.99F£-01 3.93£-01 3.62E-01 2.96E-01 2.24F£-01 1.82E—01 1.63E-01
rel fl 6.25E—01 4. 11E-01 378E-01 3.09£~-01 2.35£-01 1.93E-01 1.71E-01
nrl ff 6.72E£—-01 441E-01 4.07E£-01 3.32E-01 2.53E£-01 2.08E£—01 1.84£—01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1111

TasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, ..316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued?

Photon energy (keV)

]
(deg) 50.0 595 1454 316.5 411.8 468.1 661.6
Promethium (Z=61)

0.00 2.89E+02 290E+02 2.94F+02 2.92E+02 291E+02 291E+02 291E+02
0.01 2.89E+02 2.90£+02 294E+02 2.92E+02 291E+02 291E+02 291E+02
0.02 2.80E+02 2.90E +02 2.93E+02 291E+02 2.91E+02 291E+02 2.90E+02
0.04 2.89E+02 2.90E+02 2.93E+02 291E+02 291E+02 2.90E +02 2.89E+02
0.06 2.89E +02 2.90E +02 2.93E+02 2.91E+02 2.89E+02 2.89E+02 2.86E +02
0.10 2.89E+02 2.90E-+02 2.93E+02 2.88E+02 2.86E +02 2.84E+02 2.78E+02
0.20 2.89E+02 2.90E+02 291E+02 2.79E+02 2.72E+02 2.68E+02 2.51E+02
0.30 2.89E+02 2.89E+02 2.87E+02 2.67E+02 2.55E+02 2.48E+02 2.25E+02
0.40 2.88E+02 2.88E+02 2.83E+02 2.54E+02 2.39E+02 229E+02 1.99E+02
0.50 2.87E+02 2.87E+02 2.78E+02 241E+02 2.22E4+02 2.11E+02 1.75E+02
0.60 2.87E+02 2.86E+02 2.72E+02 2.29E+02 2.06E+02 1.93E+02 1.54E+02
0.70 2.86E+02 2.84E+02 2.66E+02 2.16E+02 1.91E+02 1.77E+02 1.353E+02
0.80 2.84E+02 2.83E+02 2.60E+02 2.04E+02 1.76E+02 1.61E+02 1LI9E +02
1.00 2.82E +02 2.79E +02 2.48FE+02 1.81E+02 1.50E +02 1.34E+02 9.37E+01]
1.20 2.79E+02 2I5E+02 2.36E+02 1.60E +02 1.27E+02 (L12E+02 7A48E+01
1.50 2.73E+02 2.68E+02 2.19E+02 1.33E+02 1.OIE+02 8.73E+01 5.43E+01
1.70 2.69E+02 2.63E+02 2.08£+02 1.1I8E+02 © 8.I8E+01 7.45E+01 4.44E+01
2.00 2.63E+02 2.56E+02 1.91E+02 9.89E+01 7.14E+01 5.94E 401 3.39E+01
2.50 2.53E+02 2A4E 402 1.66E+02 7.52E+01 5.11E+01 4.20E4+01 2.36E+01
3.00 244E+-(02 2.31E+02 1.44E+02 5.82E+01 3.81E+01 3.10E+01 L77E+01
3.50 2.34E+02 2.20E+02 1.25E+02 4.59E+01 2.95E+01 2.39E+01 1.35E+01
4.00 2.24E+02 2.08E+02 1.09E+02 3.69£+01 2.38E+01 1.91E+01 1.02E+01
5.00 2.04E +02 1.86E +02 8.45E+01 2.55E+01 1.67E+01 1.20E+01 5.56E+00
6.00 1.85E£+02 1.65E+02 6.63E+01 1.88E+01 1.19£+01 8.77E+00 324E+00
7.00 1.67E+02 1.46E+02 5.27E+01 1.43E+01 8.25E+00 5.92E+00 2.18E+00
8.00 1.52E+02 1.30E+02 4.24F +01 LLI0E+01 5.65E +00 4.04E+00 1.65E+00
©.00 1.37E+02 1.16E+02 3.48E+01 8.41E+00 3.97E +00 2.86E+00 1.31£+00
10.00 1.24E +02 1.03E 402 2.92E+01 6.44F +00 2.94E +00 2.14E+00 1.0SE+00
12.50 9.44E+Q1 T91E+01 2.05E+01 3A5E+00 L75E+00 L.27TE+00 5.52E-01
15.00 7.24E+01 6.13E+01 1.51E+01 2.09E +00 1.22E+00 8.59£-01 2.84E-01
17.50 5.71E+01 4.80E+01 1.11E+0L 1.44E +00 8.38£—-01 5.69E -0t LL61E—01
20.00 4.63E +01 3.81E+01 7.99E +00 1.07E+00 5.55E-01 3.67E-01 1.06E-01
22.50 3.89E+01 3.08E+01 5.71E+00 8.04E~01 3.63E-01 2.39E -0t TI3E-02
25.00 3.32E+01 2.55E+01 4.14E+00 6.03E 01 243E~-01 1.61E—01 6.03£-02
27.50 2.87E+01 2.15E+01 311E+00 4.49E—01 1.70E-01 1.14E-01 4.83E-02
30.00 2.49E +01 1.84E+01 2.44E+00 3.34F~-01 1.26E—01 8.55E~-02 3.89E-02
35.00 1.838E +01 1.38E+01 1.68E +00 1.90E ~ 01 7.89E-02 5.52E-02 2.48E —02
40.00 1.39+01 1.04E+01 1.25E+00 1.16E~01 S5.58E~-02 3.94£~02 1.54E—02
45.00 1.02E+01 7.79E+00 946E - 01 TTRE-02 4.14E~02 2.90E 02 9.36E — 03
50.00 7.50E +00 5.75E+00 7.09E-01 5.56E~02 312E-02 2.13E-02 S.70E-03
55.00 5.54E+00 4.24E+00 5.25E-01 4.23E-02 2.35E-02 1.55E-02 3.53E-03
60.00 4TE+00 IVTE 400 3.88E-01 334E-02 177E-02 1LI3E-02 225E-03
65.00 3.23E+00 2 12E+00 2.89F - 01 272E-02 1.35£—-02 $.30E 03 1.49C 03
70.00 2.58E+00 1.91E+00 2.20E-01 225E-02 1.04E-02 6.21E-03 1.LO4AE—-03
75.00 2 14E+00 [.56E +00 1.73£~-01 191E-02 8.22E-03 478E—-03 7.68E—04
30.00 1.83E +00 1.32E+00 1.41E-01 1.65E—-02 6.66E—03 3.80£-03 5.97E—-04
25.00 1.62E-+00 1.ISE+00 1LI9E--01 145E 02 5.55E 02 3128 02 4.88C 04
90.00 1.48E+00 1.04E +00 1.O5E ~01 1.30E-02 477E~03 2.65E-03 4.16E—-04
95.00 1.38E+00 9.67E-01 9.50E-02 1.19E-Q2 420E-03 231E-03 3.68£—-04
105.00 1.29E +00 8.96E—0] 8.54FE-02 1.OSE~Q2 348E-03 1.89E-03 3.08E—-04
120.00 LAOE +00 9.05£— 01 8.35E 02 0422 02 2.93E 02 1.7 03 2.64C 04
135.00 1.36£+00 9.46F - 01 8.73E~02 8.90£~03 2.65E-03 141£-03 243E-04
150.00 I A3E+00 1LOOE +00 9.22E~02 8.61L-03 249E-03 1.32E~03 2.32E~04
165.00 149 =00 FLO4E+00 9.58E-02 8A46E—03 241E-03 1.27E-03 227E-04
180.00 1L.31E+00 1.O6E +00 9.71E-02 S8.41E-03 239£-03 [.26E~03 2.25E-04
total 9.35E 01 TAESO) 1.64E +01 3T71E+00 2.22E+00 © LT2E-00 8.70E—-01
rel ff 9.92£+01 T5E+0) 1.39E +01 ITHE+00 127TE+00 1.77E+00 S.00E-01

nrl ff 1.O3E+02 7.82E-01 L.68E +01 S00E +00 243E+00 1.90E +00 9.68£ 01
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Taeie 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 31A.5, 411.8, 468.1, 661.6, 778.9, 964.1

1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘tof

’* represents tot:

cross sections from this work, ‘‘rel ff"' represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sectior

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

7]
(deg) 778.9 964.0 1004.8 11121 12745 1408.0 15000
Promethium (Z=61)

0.00 291E+02 291E+02 291E+02 291E+02 291E+02 2.90E +02 2.90E+02
0.01 291E+02 2.90E+02 2.90E+02 2.90E+02 2.90E +02 2.90E+02 2.90E+02
0.02 2.90E+02 2.90E+02 2.89E+02 2.89E+02 2.88E+02 2.88E+02 287E+Q2
0.04 2.88E+02 2.836E+02 2.85E+02 2.84E+02 2.82E+02 2.80E+02 2.79E+02
0.06 2.84E+02 2.80E+02 2.79E+02 2.77E+02 2.73E+02 2.70E+02 2.67E+02
0.10 2.73E+02 2.66E+02 2.64E+02 2.59E+02 2.53E+02 247E+02 2.44E+02
0.20 242E+02 227E+02 2.23E+02 2.15E+02 2.02E+02 1.93E+02 1.86F +02
0.30 2.11E+02 1.90E+02 1.86E+02 1. 74E+02 1.58E+02 1.46E+02 1.37E+02
0.40 1.82E+02 1.57E+02 1.52E+02 1.39E+02 1.23E+02 1.L11E+02 1.05E+02
0.50 1.56E+02 1.30E+02 1.25E+02 1L1I2E+02 9.71E+01 8.71E+01 8.15E+01
0.60 1.34E+02 1.08E+02 1.03E+02 9.20E+01 7.79E+01 6.89E+01 G6.38E+01
0.70 1.LISE+02 9.12E+01 8.67E+01 7.62E+01 6.32E+01 547E+01 4.98E+01
0.80 1.00E+02 774E+01 7.33E+01 6.37E+01 5.18E+01 440E+01 3.94E+01
1.00 7.65E+01 5.67E+01 5.32E+01 453E+01 3.60E +01 3.01E+01 2.67E+01
1.20 5.93E+01 4.23E+01 3.95E+01 333E+01 2.65E+01 2.27E+01 207E+01
1.50 4.17E+01 2.89E+01 2.69E+01 227E+01 1.84E+01 1.63E+01 1.54E+01
1.70 3.39E+01 2.36E+01 2.20E+01 1.86E +01 1.49E +01 1.29E+01 LLI9E+0L
2.00 2.60E +01 1.84E+01 1.71E+01 1.44E+01 1.10E+01 8.60E+00 7.11E+00
2.50 1.81E+01 1.26E+01 1.17E+01 9.40E+00 6.36E +00 4.18E+00 2.92E+00
3.00 1.30E+01 8.30E+00 7.52E+00 5.76E+00 3.THE+00 245E+00 1.77E+00
3.50 9.32E+00 5.28E+00 4.69E+00 3.50E+00 2.37E+00 1.85E+00 1.63E+00
400 6.60E400 3 AGE+00 305E+00 22TE+00 1.69E+00 1.58E+00 1.69E+00
5.00 3.51E+00 1.90E +00 1.70E+00 1.32E+00 1.05SE+00 1.01E+00 1.07E+00
6.00 2.17E+00 1.36E+00 1.25E+00 1.00E+00 7.03E-01 4.83E-01 348E—Q1
7.00 1.53E+00 1.03E+00 9.45E-01 7.44E—01 449E-01 2.35E-01 1.27E-01
8.00 1.15E+00 7.26E~01 6.57E—-01 4.93E—-01 2.77E-01 1.39E-01 7.38E-02
9.00 8.70E—-01 4.87E—-01 4.29E~01 3.07E-01 1.75E-01 1.01E-01 6.47E—-02
10.00 6.52E—01 3.22E~01 2.78E~-01 1.93E-01 1.18£-01 8.45E-02 6.99E—-02
12.50 3.10E-01 1.35£-01 1.ISE-01 8.13E—02 6.05E—-02 624E—02 7.61E-02
15.00 1.62E£—01 T97E—-02 102 —02 5.32E—02 4.08E—-02 3.80E—02 3.93E~-02
17.50 991E-02 5.81E—~02 5.29E~02 4.20E-02 291E-02 1.97E~02 1.39E~-02
20.00 6.90E—02 445E—-02 4.10E~-02 3.25E~-02 1.98E-02 1.02E-02 537E~03
22.50 5.18E—02 333E-02 3.03E-02 231E-02 1.26E-02 5.65E—03 2.62E-03
25.00 4.02E-02 239E~02 2.13E-02 1.52E—-02 7.62E—03 3.29E—-03 1.52E-03
27.50 3.13E-02 1.67E—02 1.45E-02 9.67E—03 4.52E-03 1.97E-03 9.65E—-04
30.00 241E-02 L.1SE—02 9.69E —03 6.05E—03 2.68E—03 1.20E-03 6.31E-04
35.00 1.39E-02 5.34E-03 4.30E-03 2.39E-03 9.58E—04 4.40E—04 2.54E~04
40.00 7.79E-03 2.52E-03 1.96E—03 1.00E—03 371E-04 1.70E—04 1.02E—-04
45.00 4.33E-03 1.23E-03 9.37E-04 457E—-04 1.62E—-04 7.50E—05 4.65E—-05
50.00 2.44E-03 6.37E—04 4.77E-04 227E-04 8.07E—-05 3.85E-05 2.49E-05
55.00 1.42E—-03 3.52E-04 2.63E—-04 1.207E~04 4.80E—-05 2.54FE—-05 181F—-05
60.00 8.67E—04 2.13E-04 [.61E—-04 8.04E 05 341E-05 2.08E—05 1.68F 05
65.00 5.63E-04 141E—-04 1.08E — 04 5.67E-05 2.70E—-05 1.88E—05 1.70E—05
70.00 393E-04 1.03E-04 8.01E—05 445E-05 2.36E-05 1.81E—~05 1.77E-05
75.00 293E-04 8.21E—-05 6.48E—05 3.80E-—-05 2.19E-05 1.80E—-05 1.82E-05
80.00 234E—-04 6.99E — 05 S5.61E~-05 345E-05 2.11E-05 1.79E—05 1.81E—-05
85.00 1.96E—04 6.23E—05 5.09E—05 3.25E-05 2.10E—-05 1.81E-05 1.83E~05
90.00 1.71E-04 5.79£—-05 4.79E—-05 3.17E-05 2.12E-05 1.85E—05 1.85E~05
95.00 1.55E-04 5.49E—-05 4.60E—-05 3.13E-05 2.16E—05 1.89£ - 05 1.87£-05
105.00 1.35E-04 5.20E-05 4.44E-05 3.16E—-05 2.29E—-05 2.02E—-05 1.97E-05
120.00 1.21E~04 5.08£—-05 442E-05 3.30E-05 2.52E-05 2.25E—-05 2.16E-05
135.00 1.I1SE-04 5.19E-05 4.59E-05 3.55E-05 2.80E-05 248E—-05 2.32E-05
£50.00 1.13E—-04 5.33E-05 4.76E~05 3.77E-05 3.03E-05 2.68E—-05 245E~05
165.00 1.12E—-04 5.45E—-05 4.89E 05 3.94E-05 321E-05 2.83E—-05 2.56E—05
180.00 1L12E~04 5.49E—-05 494E~05 4.00E—-05 3.28E-05 2.39E—-05 2.61E—05
total 6.26E-01 4.10£—01 3.78E-01 3.09E-01 2.34E-01 1.90£—-01 1.70E~01
re] ff 6.54E—01 4.30E 01 3.96E~01 3.23E-01 2.46E-01 2.02E-01 1.79E ~ 01
nrl ff 7.04E-01 4.62£—01 4.26E -0l 348E-01 2.65E-01 2.18E-01 1.93E-01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1113

Taste 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, ‘‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

g
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Samarium (Z=62)

0.00 2.96E +02 2.98E+02 3.03E+02 3.01E+02 3.01E+02 3.01E+02 3.00E +02
0.01 2.96E+02 298E+02 3.03E+02 3.01E+02 3.01E+02 3.01E+02 3.00E+02
0.02 2.97L+02 2.98L 1 02 3.03C2 102 3.012 102 3.012 102 3.00L +02 3.00E+02
0.04 2.96E+02 2.98E+02 3.03E+02 3.01E+02 3.00E+02 3.00E +02 2.98E+02
0.06 2.96E +02 2.98E+02 3.03E+02 3.00E +02 2.99E +02 298E+02 295E+02
0.10 296E+02 297E+02 3.03E+02 2.98E+02 295E+02 2.94E+02 2.87E+0Q2
0.20 2.96E +02 2.97E+02 3.00E+02 2.89E+02 2.82E+02 2.77E+02 261E+02
0.30 2.96E+02 2.97E+02 2.97E+02 2.77E+02 2.65E+02 2.58E+02 2.34E+02
0.40 2.95E+02 2.96E+02 2.92E+02 2.64E+02 248E+02 238E+02 2.08E+02
0.50 294E +02 2.95E+02 2.88E+02 2.51E+02 2.31E+02 2.20E+02 1.83E+02
0.60 2.94E+02 293E+02 2.82E+02 2.38E+02 2.15E+02 2.02E+02 L61E+Q2
0.70 2.93E+02 2.92E+02 2.76E+02 2.25E+02 1.99E +02 1.85E+02 1.42E+02
0.80 2.92E+02 2.90E+02 2.70E+02 2.12E+02 1.84E+02 1.69E +02 1.25E+02
1.00 2.89FE+02 2.87E+02 257E+02 1.89E+02 1.57E+02 141E+02 9.85E+01
1.20 2.86E+02 2.83E+02 245E+02 1.67E+02 1.34E+02 1.18E+02 7.85E+01
1.50 2.80E+02 2.76E+02 228E+02 1.39E+02 1L.O7E+02 9.18E+01 5.68E+01
1.70 2.76E +02 2.71E+02 2.16E+02 1.24E+02 9.23E+01 7.83E+01 4.64E+01
2.00 2.70E+02 2.63E+02 1.99E+02 1.04E+02 749E+01 6.22E +01 3.52E+01
2.50 2.60E 1-02 251E+02 1.73E+02 7.90E+01 5.38£2+01 438 1 01 2.42L 101
3.00 251E+Q02 2.39E+Q2 1.51E+02 6.10E+01 3.97E+01 3.21E+01 1.81E+01
3.50 241E+02 227E+02 1.31E+02 4.79E +01 3.05E+01 247E+01 1.39E+01
4.00 2.31E+02 2.15E+02 1.L15SE+02 3.84E+01 2.45E+01 1.97E+01 1.06E +01
5.00 2.10E 102 1.92E 102 8.88E +01 2.63E 101 1.71E1-01 1.33£1 01 5.91E 100
6.00 191E+02 1.71IE+02 6.96E +01 1.93E+01 1.23E+01 9.15E+00 345E+00
7.00 1.73E+02 1.52E+02 5.52E+01 1.47E+01 8.67E+00 6.25E+00 229E+00
8.00 1.58E+02 1.35E+02 443E+01 1.14E+01 6.01E+00 4.30E+00 1.70E +00
5.00 1.43E 402 1.20E +02 3.62E +01 8.78E400 4.24E 100 3.04L 100 1.35L1-00
10.00 1.29E +02 1.08E +02 3.02E+01 6.78E+00 3.12E+00 2.26E+00 1.08E+00
12.50 9.86E+01 8.22E+01 2.10E+01 3.66E+00 1.81E+00 1.32E+00 S5.86E-01
15.00 7.53E+0t 6.35E+01 1.55E+01 221E+00 1.25E+00 8.87E-01 3.05E-01
17.50 5.88E+01 4.95E+01 1.15E+01 1.50E+00 8.75E—-01 5.98E-01 1.72E-01
20.00 4.74E +01 3.91E+01 8.42E+00 1.10E+00 5.90E-01 392E-01 1L11E-01
22.50 392E+01 3.14E+01 6.07E+00 8.35E~-01 3.90E -0t 2.56E-01 T99E—02
25.00 332E+0t 2.58E+01 4.42E+00 6.32E-01 2.62E-01 1.72E-01 6.19E-02
27.50 2.85E+01 2.16E+01 3.32E+00 4.74E~01 1.82E-01 1.21E-01 4.95E-02
30.00 247E+01 1.84E+01 2.58E+00 3.55E-01 1.33£~01 9.02E-02 4.00E—-02
35.00 1.85E +01 1.38E+01 1.74E+00 2.03E-01 8.21E-02 5TE-Q02 2.59E-~-02
40.00 1.38E+01 1.04E+01 1.29£+00 1.23E-01 5.73E-02 4.03E-02 1.62E—02
45.00 1.0O2E +01 7.82E+00 9.78E-01 8.14E-02 4.25E-02 297E-02 9.98E-03
50.00 7.53E+00 5.81E+00 741E-01 S.80E—-02 321E-02 2.20E-02 6.13E—03
55.00 5.56E+00 4.30E +00 5.55E-01 4.38FE-02 244E-02 1.62E-02 3.82E-03
60.00 4.17E+00 3.21E+00 4.14E-01 345E-02 1.85E-02 1.L1I9E-02 245E-03
65.00 3.20E 1 Q0 2,44 1 00 3.1tE 0Ot 2.80L 02 142E 02 8.83£—03 1.G4E—03
70.00 2.53E+00 1.91E+00 2.37E-01 233E-02 1.10E-02 6.66F—03 [.LISE-03
75.00 2.06E +00 1.54E +00 1.87E-01 1.98E-02 8.77E—03 S.16E—03 8.48E—-04
80.00 1.74E +00 1.28E+00 1.52E-01 1.71E-02 7.14E-03 4.11E-03 6.62E—04
85.00 1.52C 1 00 111 1 00 1.28E 01 1.52C 02 $.98C 03 3.395-03 541C—-04
90.00 1.36E +00 9.86E£-01 1.12E~01 1.37E-02 S.A15E-03 2.89E-03 4.63E-04
95.00 1.26E +00 9.06E—-01 1.0OIE-01 1.26E—-02 4.56E-03 2.53E-03 4.09E-04
105.00 1.1SE+00 8.24E-01 9.05£-02 1.L1I2ZE-02 3.80E—-03 2.08E—-03 343E-04
120.00 1.12L 1 00 8.10C 01 8.77C 02 LOIE 02 3212 03 1.74E - 03 2.94F - 04
135.00 [18E+GQ 8.49FE—-01 9.13E-02 9.61E—-03 292E-03 1.56E-03 2.70E—-04
150.00 [.25E+00 3.96F — 01 9.61E-02 9.33E-03 2.75E-03 1.46E~03 2.58E—04
165.00 1.29E+00 9.30E-01 9.98E-02 9.18E—03 2.66E-03 1.41E~03 2.52E-04
180.00 [.31E+00 943E~01 1.01£~01 9. 14E-03 2.64E—-Q3 1.40E—-03 2.50E-04
total 9.35E+01 7.49E +01 1.72E +01 3.88E +00 2.32E~+00 1.80E +00 9.08E—-01
rel ff [LOIE+02 7.83E+01 1.66E +01 3.91E+00 2.37E+00 1.85E+00 9.42E-01

nrl ff 1L.O7E+02 8.16E+01 1.76E +01 4.19E+00 2.54E+00 1.99E+00 1.O1E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.;
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents lom'l
cross sections from this work, *‘rel ff” represents total cross sections calculated from the relativistic form factor and “‘arl ff*’ represents total cross sectiong
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

]
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Samarium (Z=62)

0.00 3.00E+02 3.00E+02 3.00E +02 3.00E+02 3.00E+02 3.00E +02 3.00E+02
0.01 3.00E+02 3.00E+02 3.00E+02 3.00E+02 2.99E+02 2.99E +02 2.99E+02
0.02 3.00E+02 2.99E +02 2.99E +02 2.99E+02 2.98E+02 2.97E+02 2.96E+02
0.04 2.97E+02 2.95E+02 2.95E+02 2.94E+02 2.92E+02 2.90E +02 2.89E+02
0.06 2.93E+02 2.90E+02 2.89E +02 2.87E+02 2.83E+02 2.79E+02 2.77E+02
0.10 2.83E+02 2.75E+02 2.73E+02 2.69E+02 2.62E+02 2.57E+02 2.53E+02
0.20 2.51E+02 2.35E+02 2.32E+02 2.23E+02 2.11E+02 2.01E+02 1.94E+02
0.30 2.19E+02 1.98E+02 1.94E+02 1.82E+02 1.65E+02 1.53E+02 1.44E+02
0.40 1.90E+02 [.64E +02 1.59E+02 1.46E+02 1.29E+02 1.L17TE+02 LICE+02
0.50 1.63E+02 1.36E+02 1.31E+02 1.18E+02 1.02E+02 9.15E+01 8.53E+01
0.60 1.41E+02 LL1I4E+02 1.09E+02 9.67E+01 8.19E+01 7.22E+01 6.68E+01
0.70 1.21E+02 9.59E +01 9.12E+01 8.01E+01 6.63E+01 5.73E+01 5.21E+01
0.80 1.05E+02 8.13E+01 7.70E +01 6.67E+01 5.42E+01 4.60E+01 4.12E+01
1.00 8.04E+01 5.94E+01 5.57E+01 4.73E+01 3.74E+01 3.12E+01 2.77E+01
1.20 6.22E+01 4.42E+01 4.12E+01 3.46E+01 2.73E+01 2.32E+01 2.11E+01
1.50 4.35E+01 3.00E+01 2.79E+01 2.34E401 1.89E+01 1.67E+01 1.57E+01
1.70 3.52E+01 2.43E+01 2.26E+01 1.90E +01 1.53E+01 1.33E+01 1.24E+01
2.00 2.68E+01 1.88E +01 1.75E+01 1.47E+01 1.13E+01 9.10E+00 7.71E+00
2.50 1.85E401 1.30E+01 1.20E+01 9.77E +00 6.72E+00 4.50E+00 3.18E+00
3.00 1.34E+01 8.73E+00 7.94E +00 6.14E+00 3.97E+00 2.58E+00 1.82E +00
3.50 9.72E+00 5.65E+00 5.04E+00 3.77E+00 2.52E+00 1.88E+00 1.57E+00
4.00 6.96E +00 3.71E+00 3.27E+00 2.43E+00 1.77E+00 1.58E+00 1.61E+00
5.00 3.72E+00 1.98E+00 1.77E+Q0 1.36E+00 1.08E +00 1.05E+00 1.14E +00
6.00 - 2.28E+00 1.39E+00 1.27E+00 1.01E+00 7.27E-01 5.34E-01 4.15E-01
7.00 1.59E+00 1.05E +00 9.67E~-01 7.65E-01 473E-01 2.60E—-01 147E-01
8.00 . LI9E+00 7.62E—01 6.92E—01 5.25E-01 297E-01 1.48E-01 179E-Q2
9.00 9.04E—-01 5.22E-01 4.63E-01 3.35E-01 1.89E-01 1.04E-01 6.27E—-02
10.00 6.84E—01 349E-01 3.03E-01 211E-01 1.26E£-01 8.48E—02 6.51E~02
12.50 3.32E-01 1.44E—-01 1.23E-01 8.61E—02 6.26E—02 6.28E—02 7TA46E—02
15.00 1.73E-01 8.2SE—02 7T22E-02 5.40E—-02 415E-02 4.00E-02 433E-02
17.50 1.04E-01 5.90E—-02 5.34E-02 421E-02 2.98E—-02 2.14E-02 1.62E—02
20.00 TI5E-02 4.53E-02 4.16E—-02 3.30E-02 2.06E~02 1L1I2E-02 6.14E-03
22.50 5.33E-02 343E-02 314E-02 241E-02 1.33E-02 6.11E-03 2.86E—Q3
25.00 413E-02 251E-02 225E-02 1.63E - 02 8.23E—-03 3.54E-03 1.61E—03
27.50 3.23E-02 1.77E-02 1.55E-02 1.0SE—-02 4.94E-03 2.12E-03 1.01E—-03
30.00 2.51E-02 1.23E-02 1.04E-02 6.62E-03 2.95E~03 1.30E-03 6.63E—04
35.00 1.47TE~02 5.79E-03 4.68E—-03 2.64E£-03 1.07E-03 4.84E—04 2.75E-—-04
40.00 8.33E-03 2.76E—-03 2.15E-03 1.LIIE-03 4.15E—-04 1.90E-04 1.13E-04
45.00 4.68E-03 1.36£—03 1.03E-03 5.08E—04 1.82E—-04 8.42E-05 5.22E-05
50.00 2.66E—03 7.05E£—-04 529E-04 2.53E-04 9.04E —05 432E-05 279E-05
55.00 1.56E—03 3.92E-04 2.93E-04 1L41E—-04 5.36E-05 2.83E-05 2.0lE-05
60.00 9.58E—-04 2.38E—-04 1.79E—-04 8.96E—05 3.78£~-05 2.29E-05 1.85E—05
65.00 6.24E~04 158E—04 1.20E—04 6.31E-05 2.98E-05 2.06E —05 1.85E-05
70.00 4.36E—-04 1.ISE-04 8.92E-05 4.95E-05 2.60E—-05 1.98£—05 1.92E-05
75.00 3.26E—04 9.14E-05 7.21E-05 421E-05 240E-05 1.95E—-05 1.96E—05
80.00 2.60E—04 7.77E-05 6.23E-05 381E-05 231E-0S 1.94£-05 1.96E - 05
85.00 218E~-04 6.92E-05 5.64E—-05 3.59E-05 2.28E-05 1.95E-05 1.97E-05
90.00 191E£-04 6.42E—05 5.30E-05 348E-05 2.30E-05 1.99E —05 1.98E—-05
95.00 1.72E~04 6.08E —05 5.08E—05 343E-05 2.34E-05 2.03E-05 2.01E-05
105.00 1.50E-04 ST3E-05 4.87E-05 344E-05 246E-05 2.16E-05 2.10E-Q5
120.00 1.34E - 04 557E-05 4.83£-05 3.58E-05 2.70E-05 2.40E-05 230E-05
13300 1 IRF—0d 5.66F —03 4.98E—03 382FE-05 2.97E-05 2.63E—05 245E-05
130.00 L2E- 04 5.79E - 05 5.15E-05 4.04E-05 32[E-05 2.82E-05 2.59E-05
165.00 1.22E-04 5.90E—05 5.28E—05 4.20E - 035 3.38E~-03 297E-05 2.70E-05
180.00 1.23E-04 5.94E-05 5.33E-05 427E-05 345E-05 3.03E-05 2.75E-05
total 6.54E—01 L20F 01 3.95E-01 373F =01 2 44FE-01 1.99F—-01 1.77E-01
rel ff 6.81E =01 149E-01 1 HE-01 3.38E-01 2.57E~01 2.12E-01 1.87E—01
nrl 1f 7.37E~-01 1.84E 01 $46E - 01 3.65E-01 2.78E - 01 2.29E-01 2.02E-01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 1112.1, 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, *‘rel ff”" represents total cross sections calculated from the relativistic form factor'and “‘nrl ff"* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Europtum (Z=63)

0.00 3.04E+02 3.06E+02 3.13E+02 3.11E+02 3.11E+02 3.10E+02 3.10E+02
0.01 3.04E+02 3.06E +02 3.13E+02 3.11E+02 3.10E+02 310E+02 3.10E+02
0.02 3.04E+02 3.06E+02 3.13E+02 3.11E+02 3.10E+02 3.10E+02 3.10E+02
0.04 3.04E+02 3.05E+02 3.13E+02 3.10E+02 3.10E+02 3.09E +02 3.08E£+02
0.06 3.04E+02 3.05E+02 3.13E+02 3.10E+02 3.09E+02 3.08E+02 3.05E+02
0.10 3.04E+02 3.05E+02 3.12E+0Q2 3.08E+02 3.05E+02 3.03E+02 2.97E+02
0.20 3.04E+02 3.05E+02 3.10E+02 2.99E+02 291E+02 2.87E+02 2.70E+02
0.30 3.03E+Q2 3.04E+02 3.07E+02 2.87E+02 2.74E+02 2.67E+02 2.42E+02
040 - 3.03E+02 3.04E+02 3.02E+02 2.73E+02 2.57E+02 247E+02 2.16E+02
0.50 3.02E+02 3.03E+02 2.97E+02 2.60E+02 2.40E+02 2.28E+02 1.91E+02
0.60 3.01E+02 3.01E+02 291E+Q2 247E+02 2.23E+02 2.10E+02 1.69E+02
0.70 3.00E +02 3.00E+02 2.86E+02 2.34E+02 2.07E+02 1.93E+02 1.49E+02
0.80 2.99E+02 2.98E+02 2.79E+02 221E+02 1.92E+02 1.76E+02 1.31E+02
1.00 2.97E+02 2.95E+02 2.67TE+02 1.97E+02 1.64E+02 1.48E+02 1.03E+02
1.20 2.94E +02 291E+02 2.54E+02 1.75E+02 1.40E +02 1.24E+02 8.24E+01
1.50 2.88E+02 2.84E+02 237E+02 1.46E+02 1L1I2E+02 9.64E+01 5.95E+01
1.70 2.84E+02 2.79E +02 2.25E+02 1.30E+02 9.69E +01 8.21E+01 4.834F +01
2.00 2.78E+02 2.71E+02 2.08E+02 1.09E+02 7.85E+01 6.51E+01 3.66E+01
2.50 2.68E+02 2.59E+02 1.81E+02 8.29E+01 5.63E+01 456E+01 249E+01
3.00 2.58E+02 246E +02 1.58E+02 6.39E+01 4.13E+01 3.33E+01 1.85E+01
3.50 248E+02 2.34E+02 1.38E+02 5.00E+01 3.16E+01 2.55E+01 1.43E+01
4.00 2.37E+02 2.22E+02 1.20E+02 4.00E+01 2.52E+01 2.02E+01 1.10E+01
5.00 217E+02 1.99E +02 9.31E+01 2.72E+01 1.76E+01 1.37E+01 6.28E+00
6.00 1.97E+02 1.77E+02 7.29E+01 1.98E+01 1.28E+01 9.52E+00 3.66E+00
7.00 1.80E+02 1.58E+02 5.77E+01 1.51E+01 9.10E +00 6.59E +00 2.39E+00
8.00 1.63E+02 1.40E +02 4.62E+01 1.18E+01 6.38E+00 4.56E+00 1.76E+00
9.00 1.49E+02 1.25E+02 377E+01 9.16E+00 4.51E+00 3.23E+00 1.38E+00
10.00 1.34E+02 1.12E+02 3.13E+01 7.12E+00 331E+00 2.39£+00 1.12E+00
12.50 1.03E+02 8.53E+01 2.15E+01 3.88E+00 1.87E +00 1.36E +00 6.21E-01
15.00 7.83E+01 6.57E+01 1.60E+01 2.32E+00 1.29E+00 9.16E~01 327E-01
17.50 6.07E +01 5.10E+01 1.20E+01 1.57E+00 9.12E-01 6.26E—01 1.84E~01
20.00 484E+01 4.01E+01 8.84E+00 1.14E+00 6.24E—-01 4.16E-01 1.I6E-01
22.50 3.97E+01 3.21E+01 6.44F +00 8.67E—01 4.17E-01 2.74E-01 8.28E—-02
25.00 3.33E+01 2.62E+01 4.71E+00 6.61E-01 2.81E-01 1.84E—-01 6.36E—-02
27.50 2.85E+01 2.18E+01 3.53£+00 5.00E-0t 1.95E-01 1.29£-01 5.08E—02
30.00 245E+01 1.85E+01 2.73E+00 3.77E-01 1.42E-01 9.51E—-02 412E-02
35.00 1.84E +01 1.37E+01 1.81E+00 2.16E-01 8.55E—-02 591E-02 2.69E-02
40.00 1.38E+01 1.04E+01 1.33£+00 1.31E~-01 5.90E—-02 4 14E-02 1.71E-02
45.00 1.03E+01 7.86E+00 1.O1E+00 8.59£-02 4.37E-02 3.05E-02 1.06E—02
50.00 7.58E +00 5.88E+00 7.73E-01 6.06E~02 331E-02 2.28E-02 6.58E—03
55.00 5.60E +00 4.37E+00 5.85E—-0t 4.54E~02 2.53E-02 1.69E—02 4.13E-03
60.00 4.19E+00 3.26E+00 4.40E-0t 3.56E-02 1.93E-02 1.25E-02 2.67E—03
65.00 3.19E+00 2.47E+00 3.32E-0t 2.89E-02 1.49£—-02 9.37E-03 1.79E-03
70.00 2.50E +00 [.91E+00 2.55E-01% 241E~02 1.17E-02 7.12E-03 1.26E—-03
75.00 2.01E+00 1.53E+00 2.01E-0! 2.05E-02 9.33E-03 5.54E-03 9.35E-04
R0.00 1 68E+00 126E+00 1.63E-01 1.79E-02 7.64E—-03 4.45E—-03 7.31E-04
85.00 1 44E+00 1.07E+00 1.37E-01 1.59E-02 6.43E£—03 3.68E—-03 5.99E-04
90.00 1.28E+00 9A46E — 01 1.20E-01 1.44E-02 5.56E£—03 3.15E-03 5.13E-04
95.00 1LITE+00 8.60£ —01 1.08E—01 133202 4.93£-03 277E-03 4.54E-04
105.00 T OSE+00 7T 69F —01 9.58FE—02 1.L19E-02 4.13E-03 2.28E-03 381E-04
120.00 1.02E 00 7A4E~01 9.21E-02 LOSE~02 3.52E-03 191E-03 327E-04
135.00 1.05E+00 7.74E-01 9.55E~02 1.03E~-02 3.20E-03 L73E-03 3.00£-04
150.00 1LLILE-00 8.14E-01 1.00E - 01 1OLE-02 3.03£-03 1.62E—03 2.86F—04
165.00 1 14E =00 R J4F -1 1 O4F—-01 9.94F—-03 2.93F-03 1.56E—03 2.79E—-04
180.00 1.16£+00 8.54F ~ 01 1.0SE-01 9.90F - 03 290E-03 1.55E-03 277E-04
total 941E+01 7.60F +01 1.79E +01 $.05E+00 243E+00 1.88£ +00 9.48F—01
rel ff 1OSE 02 8.16E+01 1.73E+01 4.08E£+00 2.47E+00 1.93E +00 9.84E-01

arl {f 1LI2E-02 8.50E ~01 1.84F +0] 4 3RF 00 2 66F +00 2 0RF+00 LOAF +00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tot
cross sections from this work, ‘‘rel ff”’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectio
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Europium (Z=063)

0.00 3.10E+02 3.10E+02 3.10E+02 3.10E+02 3.10E+02 3.09E+02 3.09E+02
0.01 3.10E+02 3.09E+02 3.09E+02 3.09E+02 3.09E+02 3.09E+02 3.09E+02
0.02 3.09E+02 3.09E+02 3.09E+02 3.08E+02 3.07E+02 3.07E+02 3.06E+02
0.04 3.07E+02 3.05E+02 3.04E+02 3.03E+02 3.01E+02 3.00E+02 2.98E+02
0.06 3.03E+02 3.00E+02 2.99E+02 2.96E+02 2.93E+02 2.89E+02 2.86E+02
0.10 292E+02 2.85E+02 2.83E+02 2.78E+02 2NE+Q2 2.66E+02 2.62E+02
0.20 2.60E +02 2.44E+02 241E+02 2.32E+02 2.19E+02 2.09E+02 2.02E+02
"0.30 2.28E+02 2.06E+02 2.02E+02 1.90E +02 1.73E+02 1.60E+02 1.51E+02
0.40 1.98E+02 1.712E+02 1.67E+02 1.53E+02 1.36E+02 1.23E+02 1.15SE+02
0.50 1.71E+02 143E+02 © 1.38E+02 1.24E+02 1.07E+02 9.59E+01 8.92E+01
0.60 147E+02 1.19E+02 1.L14E+Q2 1.02E+02 8.59E+01 7.56E+01 6.98E+01
0.70 - 1.27E+02 1.01E+02 9.57E+01 8.40E +01 6.95E+01 6.00E +01 5.45E+01
080 1 HHE+02 RS3E+01 RQ7E+01 6.99F +01 5.67E+01 4.80E+01 4,30E +01
1.00 8.43E+01 6.21E+01 5.82E+01 4.93E+01 3.89E+01 3.24E+01 2.87E+01
1.20 6.51E+01 4.61E+01 4.29E+01 3.59E+01 2.82E+01 2.39E+01 2.16E+01
1.50 4.54E+01 3.11E+01 2.88E+01 241E+01 1.93£+01 1.70E+01 L61E+0L
1.70 3.66E+01 2.50E+01 2.32E+01 1.95E+01 1.57E+01 1.385+01 1.20E+01
2.00 2.77E+01 1.92E+01 1.79E+01 1.50E+01 1.17E+01 9.60E+00 8.31E+00
2.50 1.90E+01 1.34E+01 1.24E+01 1.01E+01 7.08E+00 4.83E+00 3.47E+00
3.00 1.39E+01 9.16E+00 8.37E+00 6.52E +00 4.23E+00 2.71E+00 1.88E+00
3.50 1.01E+01 6.02E+00 5.39E+00 4.05E+00 2.67E+00 1.92E+00 1.53E+00
4.00 7.33E+00 3.97E+00 3.51E+00 2.60E+00 1.85E+00 1.58E+00 1.54E+00
5.00 3.94E+00 2.07E+00 1.84E+00 1.41E+00 1.11E+00 1.10E+00 1.22E+00
6.00 2.39E+00 1.42E+00 1.29E+00 1.O2E+00 751E-01 5.86E —01 4383E-01
7.00 1.65E+00 1.08E+00 9.91E-01 7.86E 01 4.98E-01 2.86E—01 1.70E—-01
8.00 1.23E+00 7.98E—-01 7.28E-01 5.57E-01 3.18E—-01 1.59E-01 8.28E—02
9.00 9.39E-01 5.57E-01 497E-01 3.63E-01 2.03E-01 1.07E-01 6.16E—02
10.00 7.17E-01 3.76E—01 3.29£--01 231E-01 1.35E-01 8.56E—02 6.14E—02
12.50 3.54E 01 1.54E 01 1.31E 01 9.13E 02 6.50E 02 6.32E 02 731 02
15.00 1.84E—01 8.56E—02 745E—-02 5.50E—-02 4.23E-02 4.20E~-02 4.73E-02
17.50 1.09E-01 6.01E—-02 541E~-02 423E-02 3.05E-02 231E-02 1.86E—02
20.00 T42E—-02 4.62E—-02 424E-02 336E-02 2.14E-02 1.21E-02 6.99E—03
22.50 549 —-02 3.54C—02 3.24L—02 2.50E—02 1.41C- 02 6.59L- 03 3.14C 03
25.00 425E~02 2.62E-Q2 236E-02 1.73E-02 8.86E—03 3.80E-Q3 [ TE-03
27.50 3.33E-02 1.87E—-02 1.65E—02 LI13E-02 5.39E-03 2.28E—-03 1.06E—03
30.00 2.60E—-02 1.31E~02 1.12E-02 7.22E-03 3.25E-03 1.41E-03 6.98E—04
35.00 1.55E—-02 6.26E—03 5.09E-03 291E-03 1.18E-03 5.32E—-04 2.96E—-04
40.00 8.89F—03 3.01E-03 2.35E-03 1.23E-03 4.63E-04 2.11E—04 1.25E—-04
45.00 5.05E—-03 1.49E—-03 1.14E-03 5.64E—04 204E-04 943E-05 5.84E£—-035
50.00 2.89E—03 7T79E—-04 5.86E—04 2.82E-04 1.OIE—-04 4.83E-05 3.13E-05
55.00 1.71IE-03 4.34E-04 3.25E-04 1.S8E—04 5.98E-05 3.14E-05 2.23E-05
60.00 1.OSE~03 2.64E-04 1.99E-04 9.98E—05 420E-05 2.53E-05 2.03E-05
65.00 6.90E - 04 1.7SE-04 1.34E-04 7.02E-05 3.30E-05 2.26E—-05 2.02E-05
70.00 4.83E-04 1.28E—04 9.93E-05 5.49E—-05 2.86E—05 2.16E—05 2.08E-05
75.00 3.62E—04 1.02E—04 8.02E—-05 4.66E—05 2.64E~03 2.13E—05 2.12E—05
80.00 2.89E-04 8.63F—-05 6.92E-05 4.20E 05 2.52E-05 2.10E-05 2.12E-05
85.00 242E-04 7.68E—05 6.25E-05 3.95E-05 2.49E-05 2.11E-05 | 2.12E-05
90.00 2.12E-04 7.10E-05 5.86E—-05 3.82E-05 2.50E-05 2.14E-05 2.13E-05
95.00 1.92E—-04 0.72E—05 5.60L —05 3.76£—05 2.53E—05 2.18E—05 2.153E—-05
105.00 1.67E—-04 6.31E—-05 5.35E-05 375E-05 2.65E—05 2.31E-05 2.24E-05
120.00 1.49E—04 6.10E—05 5.27E-05 3.87E—05 2.88E—-05 2.55E-05 2.44E—05
135.00 1.41E—-04 6.17E~-0S 541E-05 4.11E—05 3.16E-05 2778E-05 2.60E—-05
150.00 1.37E-04 6.29F-05 5.57E-05 4.33E-05 3.40E—-05 2.98E 05 2.74E—05
165.00 1.36E—04 6.39F—05 5.70E-05 4.49F—-05 3.57E~05 3.13E-05 2.85E—05
180.00 1.35£-04 6.44E—05 5.74E—-05 4.55E-05 3.64E-05 3.19E-05 2.89E-05
total 6.83E—01 447E-01 4.12E-01 3.37E-01 2.55E-01 2.07E-01 1.85E—01
rel ff TASE-01 4.70E-01 4.33E-01 353E-01 2.69E~01 221E-01 1.96E—0Q1
nrl ff 7.71E£-01 5.07E-01 4.67E-01 3.82E-01 291E-01 2.39E-01 2.12E-01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, ‘‘rel ff" represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é
(deg) 0.0 59.5 145.4 316.5 411.8 4068.1 661.6
Gadolinium (Z=64)

0.00 3.12E+02 3.14E+02 3.23E+02 3.21E+02 3.20E+02 3.20E+02 3.20E+02
0.01 3.12E+02 3.14E+02 323E+02 3.21E+02 3.20E+02 3.20E4+02 3.20E+02
0.02 3.12E+02 3.14E+02 3.23E+02 3.21E+02 3.20E+02 3.20E+02 3.19E+02
0.04 3.12E+02 3.14E+02 3.23E+02 3.20E+02 3.20E+02 3.19E+02 3.18E+02
0.06 312E+02 3.14E+02 3.22E+02 3.20E+02 3.18E+02 3.18E+02 3.15E+02
.10 3.12E+02 3.14E+02 3.22E+02 3.17E+02 3.15E+02 3.13E+02 3.07E+02
0.20 3.12E+02 3.13E+02 3.20E+02 3.09E+02 3.01E+02 2.96E+02 2.80E+02
0.30 3.11E+02 3.13E+02 3.17E+02 2.96E+02 2.84E+02 2.76E+02 2.51E+02
0.40 3.11E+02 3.12E+02 3.12E+02 283E+02 2.66E+02 2.56E+02 224E+02
0.50 3.10E+02 JILE+02 3.07E+02 2.69E+02 249E+02 2.37E+02 1.99E+02
0.60 3.09E+02 3.10E+02 3.01E+02 2.56E+02 2.32E+02 2.18E+02 1.76E+02
0.70 3.08E+02 3.08E£+02 2.96E+02 242E+02 2.16E+02 2.01E+02 L55E+02
0.80 3.07E+02 3.06E+02 2.89E+02 2.30E+02 2.00E +02 1.84E+02 1.37E+02
1.00 3.05E+02 3.03E+02 2.76E+02 2.05E+02 171E+02 1.54E+02 1.OSE+02
1.20 3.02E+02 2.99E+02 2.64E+02 1.82E+02 1.47E+02 1.30E+02 8.62E +01
1.50 2.96E+02 2.92E+02 245E+02 1.53E+02 L17E+02 1.01E+02 6.22E +01
170 2.92E+02 2.87E+02 2.34E+02 1.36E+02 1.02E+02 8.60E+01 5.05E+01
2.00 2.86E+02 2.70E+02 2.16E+02 LIME+02 8.22E+01 6.81E+01 3.80E+01
2.50 2.75E+02° 2.66E+02 1.89E +02 8.68E+01 5.88E+01 4.76E+01 2.57E+01
3.00 2.65E+02 2.54E+02 1.65E+02 6.68E+01 431E+01 3.46E£+01 1.90E+01
3.50 2.55E+02 241E+02 1.44E+02 5.22E+01 3.27E+01 2.63E+01 1.48E +01
4.00 © 2.44E+02 2.20E+02 1.26E+02 4.16E+01 2.59E+01 2.08E+01 1.15E + 01
5.00 223E+02 2.06E+02 9.76E+01 281E+01 1.80E+01 141E+01 6.64E +00
6.00 2.04E+02 1.84E+02 7.63E+01 2.04E+01 1.32E+01 9.90E+00 3.88E+00
7.00 1.86E+02 1.64E+02 6.03E+01 1.56E+01 9.53E+00 6.92E+00 2.51E+00
8.00 1.70E +02 1.46E+02 4.82E+01 1.22E+01 6.75E+400 4.82E+00 1.82Z 100
9.00 1.54E+02 1.30E+02 3.92E+01 9.54E+00 4.79E+00 342E+00 142E+00
10.00 140E+02 1.1I6E+02 325E+01 747E+00 3.50E+00 2.52E+00 LISE+00
12.50 1.07E+02 8.86E +01 2.21E+01 4.10E+00 1.94E+00 1.41E+00 6.56E—01
15.00 8.14E+01 6.80E+01 1.64E+01 245E+00 1.33E+00 9.47E-01 3.50E—-01
17.50 6.26E +01 5.27E+01 1.24E+01 1.63E+00 9.50E—-01 6.55E—01 1.96E - 01
20.00 495E+01 413E+01 9.27E+00 LISE+00 6.60E — 01t 441E-01 1.22E-01
2250 4.03E+01 3.29E+401 6.81E+00 8.99E - 01 4.45E-01 2.92E-01 8.59E—-02
25.00 3.36E+01 2.67E+01 5.00E+00 6.90E—-01 3.00E~01 1.97E-01 6.54E—02
27.50 2.85E+01 2.21E+01 3.74E+00 5.26E—-01 2.08E~01 1.37E-01 5.22E-02
30.00 2.45E+01 1.86E+01 2.88E+00 3.99E-01 1.50E-01 1.00E-01 424E-02
35.00 1.84E+01 1.38E+01 1.89E+00 231E-01 8.92E-02 6.14E-02 279E-02
40.00 1.38E +01 1.OSE+0t 1.37E+00 1.40E 01 6.09E—02 4.26E—-02 1.79E—-02
45.00 1.03E~01 7.93E+00 1.OSE+00 9.07E-02 4.49E-02 3.14E-02 1.13£-02
50.00 7.66E +00 5.96E +00 8.05E-01 6.34E—-02 341E-02 235E-02 7.04E—-03
55.00 5.67TE+00 4.44E+00 6.15E -0t 472E—-02 2.62E—-02 1.76E—02 446E-03
60.00 4.23E-00 232E+00 4.66E- 01 3.68L 02 2.028 02 .32z 02 290 03
65.00 3.20£+00 2.50E+00 3.54E-01 2.99E-02 1.57E-02 9.92E-03 1.95E-03
70.00 249E+00 1.93E+00 2.73E-01 249E—-02 1.23E-02 7.59E—-03 1.38E—-03
75.00 1.98E+00 1.53E+00 2.15E-01! 2.13E-02 9.90£-03 S94E-03 1.03E-03
80.00 1.63E+00 1.25E +00 1L.75E 0Ot 1.86L 02 8.15E 03 475 03 8.06L 04
85.00 1.39E+00 1L.OSE+Q0 1.47E =01 1.66E - 02 6.89E-03 3.98E-03 6.62E—04
90.00 1.22E+00 9.18E-01 1.28E—01 1.SIE-02 5.98£-03 3.42E-03 5.68E—04
95.00 [LI0E +00 8.27E-01 LLISE-0t 1.40E—-02 5.33£-03 301E-03 5.03E-04
105.00 OT2E 01 7.28E - 01 LOLE 01 .26 02 4,492 03 2.50L 03 4.23C 04
120.00 9.27E-01 6.95E-01 9.68E-02 1.16E—-02 3.84£-03 2.10E-03 3.63E—-04
135.00 9.55E£-01! TI7E~-01 989E—-02 1L.INE=-02 3.51E-03 1.90E—-03 3.33E-04
150.00 9.98£-01 7.52E-01 1LOSE-01 LO9E-02 3.32E-03 1.79E-03 3.17E—-04
165.00 LO3E+00 7.78E~01 1.08E~01 1.07TE-02 3.22E-03 L73E-03 3.09E-04
180.00 1LO4E +00 7.87E - 01 1.10E -0t 1.O7E-02 3.19E-03 L71E-03 3.06E—-04
total 9.52E+01 7.73E+01 1.87E+0t $.23E+00 2.53E+00 1.96E+00 9.90E-01
rel ff [LI2E+02 8A48E+01 1.80E+01 4.26E +00 2.58E+00 2.02E+00 1.03E+00
nrl ff LLI6E +02 8.84E+01 LOTE~+0I 4576 +00 2T8E+00 2.17E+00 1.I1IE+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents totd
cross sections from this work, “‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross section
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 7789 964.0 1004.8 1112.1 12745 1408.0 1500.0
Gadolinium (Z=064)

0.00 3.20E+02 3.20E+02 3.20E+02 3.20E+02 3.19E+02 3.19E+02 3.19E+02
0.01 3.19E+02 3.19E+02 3.19E+02 3.19E+02 3.19E+02 3.19E+02 3.18E+02
0.02 3.19E+02 3.19E+02 3.18£+02 3.18E+02 3.ATE+02 3.16E+02 3.16E+02
0.04 3.17E+02 3.15E+02 3.14E+02 3.13E+02 3.11E+02 3.09E+02 3.08£+02
0.06 3.13E+02 3.09E+02 3.09E+02 3.06E+02 3.02E+02 2.99E+02 2.96E+02
0.10 3.02E+02 2.95E+02 2.93E+02 2.88E+02 2.81E+02 2.75E+02 2.71E+02
0.20 2.69E+02 2.53E+02 2.50E+02 2.41E+02 2.28E+02 2.17E+02 2.10E+02
0.30 2.37E+02 215E+02 2.10E+02 1.98E+02 1.80E+02 L6TE+02 1.58E+02
0.40 2.06E+02 1.79E+02 L74E+02 1.60E+02 1.42E+02 1.29E+02 1.21E+02
0.50 1.78E+02 1.50E+02 1.44E+02 1.30E+02 112E+02 1.00E +02 9.32E+01
0.60 1.54E+02 1.25E+02 1.20E+02 1.06E+02 9.00E+01 7.91E+01 7.29E+01
0.70 1.33E+02 1.05E+02 1.00E+02 8.79E+01 7.27E+01 6.27E +01 5.69E+01
0.80 1L16E+02 8.93E+01 8.44E+01 7.31E+01 5.92E+01 5.02E+01 4.50E+01
1.00 8.83E+01 6.49E+01 6.08E +01 5.14E+01 4,04E+01 3.36E+01 2.97E+01
1.20 6.81E+01 481E+01 447E+01 373E+01 2.92E+0]} 2.46E +01 2.22E+01
1.50 4.73E+01 3.22E+01 2.98E+01 2.48E+01 1.99E +01 1.74E+01 1.65E+01
1.70 3.80E+01 2.58E+01 2.39E+01 2.00E+01 1.61E+01 1.42E+01 1.34E+01
2.00 2.86E+01 1.97E+01 1.83E+01 1.54E+01 1.21E+01 1.01E+01 8.92E+00
2.50 1.96E +01 1.38E+01 1.28E£+01 1.05E+01 7.45E+00 5.16E+00 3.77E+00
3.00 1.43E+01 9.59E+00 8.79E+00 6.90E +00 4.49E+00 2.86E+00 1.95E+00
3.50 1.06E+01 6.40E +00 5.75E+00 4.34E+00 2.83E+00 1.96E+00 1.50E+00
4.00 771E+00 4.23E+00 3.75E +00 2.78E +00 1.94E+00 1.59E+00 1.49E+00
5.00 4.17E+00 2.17E+00 1.92E +00 1.46E+00 1.15E+00 1.14E+00 1.28E+00
6.00 2.50E +00 1.45E+00 1.31E+00 1.04E+00 7.77E-01 6.39E-01 5.65E—-01
7.00 L71E+00 1.10E+00 1.0LE+00 8.07E—01 5.23E~-01 3.14E-01 195£-01
8.00 1.27E+00 8.33E-01 7.62E—-01 5.88E—01 3.39£E-01 1.70E-01 8.84E—-02
9.00 9.75E-01 5.93E-01 5.32E-01 3.92E-01 2.18E-01 1.11E-01 6.13E-02
10.00 7.50E~01 4.05E-01 3.55E-01 2.51E-01 1.44E-01 8.68FE—02 5.86E—02
12.50 3.76E -0l 1.65E—01 1.40E-01 9.68E—02 6.75E-02 6.37E-02 TASE-02
15.00 1.95FE-01 8.90E—-02 771E~-02 5.63E—-02 433E-02 439E-02 5.10E-02
17.50 1.15E-01 6.14E—02 5.50E—-02 4.26E—02 311E-02 248E-02 2.12E-02
20.00 TT1E-02 471E-02 431E-02 341E-02 222E-02 131E-02 TRNE-03
22.50 S.66E—02 3.64E-02 3.34E-02 2.60E-02 1.49E~-02 7.10E-03 3.44E-03
25.00 4.37E-02 273E-02 247E-02 1.83E-02 9.50E—-03 4.08£-03 1.82E-03
27.50 343E-02 1.98E~-02 1.75E-02 1.22E-02 5.84E-03 246E-03 1.12E-03
30.00 2.70E—-02 1.40E-02 1.20E-02 7.83E-03 3.55E-03 1.52E-03 7.36E-04
35.00 1.63E—-02 6.75E-03 5.52E-03 319E-03 1.31£-03 5.83E—-04 3.19E-04
40.00 9.46E—03 3.27E-03 2.57E-03 1.36E—-03 5.15E-04 2.35E-04 1.38E-04
45.00 S43E-03 1.64E-03 1.25E-03 6.25E—04 227E-04 1.05E—-04 6.52E—05
50.00 3.14E-03 8.59E-04 647E-04 3.13E-04 1.13E~-04 5.40E - 05 3.49E-05
55.00 1.86E£~03 481E~04 3.61E-04 1.75E - 04 6.65E—05 3.49E-05 248E-05
60.00 1.16E-03 293£-04 221E-04 1LI1IE—04 4.66E—05 2.79E—-05 223E-05
650N 7 60F—04 195F—-04 148K —-04 TROF 05 3.65FE~-05 2.48E—05 2.20E-05
70.00 5.34E-04 1.42E-04 1.1I0E-04 6.08E—05 3.15E-05 2.36E-05 2.26E-05
75.00 401E-04 1.13E-04 8.90E—-05 S.J6E—-05 2.89E-05 231E-05 2.29E-05
80.00 3.20E-04 9.57E-05 7.66E — 05 4.64E—05 2.76E 05 2.28E-05 2.28E-05
85.00 2.69FE—04 8.51E—-05 6.91E-05 4.35E—05 2.71E—-05 2 98K —05 228E—-05
90.00 2.36E-04 7.86E—05 6.47E - 05 4.20E-05 2.72E-05 2.31E-05 2.29E-05
95.00 2I3E-04 7.42E-05 6.17E—05 4.11E~05 2.74E-05 2.35E-05 2.30E-05
105.00 1.85E—04 6.95E-05 S.88£~05 4.09E-05 2.86E 05 247E-05 2.40E-05
120.00 1.65E—041 6.68E—05 5.76E—05 4.19E - 03 3.08E—-0S5 271E-05 2.60F—05
135.00 I.56E —04 6.73E-05 5.88£-05 443E-05 3.36E-05 2.95E-05 2.76E =05
150.00 LS1E-04 6.83E-05 6.02£ 05 4.64E—05 3.60E-05 3.14E-05 2.90E-05
165.00 1.50E—04 6.93E—-05 6.1SE~-05 4.80E - 05 3.77E-05 3.29E-05 3.00E-05
180.00 1.40£ —04 6.97E—-053 6.20E—-05 4.86E-05 3.84E 05 3.35E-05 3.05E-05
total 7.13E£-01 4.67E—~01 4.30F£ - 01 3.52E 01 2.66F —01 2.16E—0 1.93E-01
re} ff 746E-01 4.90E -0 452E-01 3.69E£ 01 2.81E-01 2.31E-01 2.04E-01

nrl ff 8.06E-01 5.30E-01 4.89£-01 3.99£-01 3.04£-01 2.50E-01 221E-01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é
(deg) 50.0 59.5 1454 316.5 4118 468.1 661.6
Terbium (Z=065) :

0.00 3.20E+02 3.22E+02 3.33E+02 331E+02 3.30E+02 3.30E+02 3.30E+02
0.01 3.20E+02 3.22E+02 3.33E+02 331E+02 3.30E+02 3.30E+4+02 3.30E+02
0.02 3.20E+02 3.22E+02 3.33E+02 331E+02 3.30E+02 3.30E+02 3.20E+02
0.04 3.20E+02 3.22E+02 3.33E+02 3.30E+02 3.30E+02 3.29E+02 3.28E+02
0.06 3.20E+02 3.22E+02 3.33E+02 330E+02 3.28E+02 3.28E4+02 3.25E+02
0.10 3.20E+02 3.22E+02 3.32E+02 327E+02 3.25E+02 3.23E+02 3.17E+02
0.20 3.20E+02 3.22E+02 3.30E+02 3.19E+02 311E+02 3.06E+02 2.89E+02
0.30 3.19E+02 321E+02 3.27E+02 3.06E+02 2.94E+02 2.86E+02 2.60E+02
0.40 3.19E+02 3.20E+02 3.22E+02 2.93E+02 2.75E+02 2.66E+02 2.33E+02
0.50 3.18E+02 3.19E+02 3.17E+02 2.79E+02 2.58E+02 246E+02 2.07E+02
0.60 3.17E+02 3.18E+02 3.11E+02 2.65E+02 241E+02 227E+02 1.84E+02
0.70 3.16E+02 3.17E+02 3.06E+02 2.51E+02 2.24E+02 2.09E+02 1.62E+02
0.80 3.15E+02 3.A5E+02 2.99E+02 2.38E+02 2.08E+02 1.92E+02 1.44E+02
1.00 313E+02 3E+02 2.86E+02 2.13E+02 1.79E+02 1.61E+02 LLI3E+02
1.20 3.10E£+02 3.07E+02 2.73E+02 1.90E+02 1.54E+02 1.36E+02 9.02E+01
1.50 3.04E+02 3.00E+02 2.54E+02 1.60E+02 1.23E+02 1.06E+02 6.49E +01
1.70 3.00E+02 2.95E+02 242E+02 1L4A2E+Q2 1.OGE +02 8.99E+01 5.27E+01
2.00 294E+02 2.88E+02 2.25E+02 1.20E+02 8.59E+01 7.12E+01 3.95E+01
2.50 2.83E+02 2.74E+02 1.97E+02 9.08E+01 6.14E+01 495E+01 2.65E+01
3.00 2.73E+02 2.62E+02 1.72E+02 6.98E+01 4.48E+01 359E+0t LI9SE+01
3.50 2.62E+02 249E+02 1SIE+02 5.44E+01 3.39E+01 2. T2E+01 1.52E +01
4.00 2.52E+02 2.36E+02 1.32E+02 4.33E+401 2.68E+01 2.14E+01 L.19E +01
5.00 2.30E+02 2.13E+02 1.02E+02 2.90E+01 1.85E+01 1.45E+01 7.01E+00
6.00 2.11E+02 1.90E +02 7.98E+01 2.11E+01 1.36E +01 1.03E+01 4.11E+00
7.00 1.92E+02 1.70E +02 6.30E +01 1.61E+01 9.97E+00 7.26E+00 2.63E+00
8.00 1.76E+02 1.52E+02 5.02E+01 1.26E+01 T13E+00 5.09E+00 1.88E+00
9.00 1.60E +02 1.35E+02 4.07E+01 9.93E+00 5.08E+00 3.62E+00 1.47E+00
10.00 1.45E+02 1.21E+02 3.36E +01 7.82E+00 3.70E+00 2.66E+00 1.19E+00
12.50 LI2E+02 9.19E+01 2.28E+01 4.33E+00 2.01E+00 1.47E+00 6.91E—01
15.00 8.46F +01 7.05E+01 1.69E+01 2.57E+00 1.37E+00 9.79E-01 3.74E-01
17.50 6.48E +01 5.45E+01 1.29E+01 1.70E+00 9.88E—01 6.85E—01 2.08£ 01
20.00 5.09E +01 4.26E+01 9.69E +00 1.23E+00 6.95E~-01 4.66E 01 1.29£-01
22.50 4.11E+0! 3.38E+01 7.18E+00 9.34E-01 4.73E-01 3.11E-01 " 8.93E-02
25.00 3.40E +01 2.73E+01 5.30E+00 7.20E-01 3.21E-01 2.10E-01 6.75E—-02
2750 2 RRE +01 2.25E+01 3.96E+00 5.53E-01 2.22E-01 1.46E 0Ol 5.36E—02
30.00 2.46E+01 1.89£ +01 3.04E+00 4.22E-01 1.59E-01 1.06E—01 4.36E-02
35.00 1.84E+01 1.39E +01 1.96E +00 2.45E-01 9.32E-02 6.38E—-02 290E-02
40.00 1.39E +01 1.0SE +01 141E+00 148E—-01 6.29E—02 4.38E-02 1.88E—-02
15.00 1.04E +01 8.03E+00 1.08E +00 057E—-02 4.62L -02 3.23E-02 1.19E—02
50.00 7.76E+00 6.06E+00 8.37E-01 6.64E—02 3.52E-02 243E-02 7.52E-03
55.00 5.75E+00 4.54E+00 6.44E - 01 4.90E-0Q2 271E-02 1.83£-02 4.80E—-03
60.00 4.28E+00 3.39E+00 492E-01 IBIE—-02 2A0E-02 1.38E-02 3.14E-03
65.00 3.23E£+4+00 2.55E 100 3.76C 01 3.09£—-02 1.64E—02 1.05E—-02 2.13E—03
70.00 249FE+00 1.96E +00 291E-01 2.58E—-02 1.30E-02 8.07E—03 1.51E-03
75.00 1.97E+00 1.54E +00 2.30E-01 221E-02 1.05E-02 6.35E—-03 1LI3E~-03
80.00 1.60F +00 1.24E+00 1.87E-01 1.93E-02 8.67E-03 5.15E—-03 8.87TE—04
85.00 1.35E+00 1.04E +00 1.57E~-01 1.73E-02 7.36E—03 4.30E-03 7.29E—04
90.00 1.LI7E+Q0 9.00E-01 1.36E - 01 1.58E—02 6.42E—03 3.70E-03 6.26E—04
95.00 1.05E +00 8.04F£ 01 1.22E-01 147E-02 5.74E-03 3.27E-03 S.55E-04
105.00 9.14E—-01 6.98F —01 1.O7TE-01 1.33E-02 4.86E~03 2.73E-03 4.68E—04
120.00 8.61E—0t 6.58E—01 1.02E-01 1.23E-02 4.18E-03 231E-03 4.02E—-04
135.00 8.81E-01 6.74E — 01 1.LOSE~-01 1LISE-02 3.83£-03 2.09£-03 3.68E—04
150.00 9.17E-01 T.04E—01 1.09E - 01 [LI7TE~02 3.63£-03 1.97E-03 3.50E~-04
165.00 9.46E— 01 7.28E-01 [L13E-01 1.LI6E—02 3.53£-03 1.90E—-03 341E-04
180.00 9.56/--01 7.36FE—01 1.1SE-0] 1.LISE-02 3.50F-03 1.88E~03 338E-04
total 9.66£ +()] 7.89F£ 01 1.9SE+01 $41E+00 2.64E+00 204E+00 1.03E+00
rel ff 1.16E =02 8.83F 01 [.88E +01 4 44E+00 2.69E +00 2.10E+00 1.07E+00

nrl {f 1.21E-02 9.22£+01 2.00E+01 4. 78E+00 291E£+00 2.27E+00 1.1I6E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9640
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total”’ represents tom
cross sections from this work, “‘rel ff”’ represents total cross sections calculated from the relativistic form factor and “‘nrl f* represents total cross section

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

@
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Terbium (Z=65)

0.00 3.30E+02 3.30E+02 3.30E+02 3.30E+02 3.29E+02 3.29E+02 3.29E+02
0.01 3.29E+02 3.29E+02 3.29E+02 3.29E+02 3.29E+4+02 3.28E+02 3.28E+02
0.02 3.29E+02 3.29E+02 3.28E+02 3.28E+(2 3.27E+02 3.26E+02 3.26E+02
0.04 3.27E+02 3.25E+02 3.24E+02 3.23E+02 3.21E+02 3.19E+02 3.18E+02
0.06 3.23E+02 3.19E+02 3.19E+02 3.16E+02 3.12E+02 3.09E+02 3.06E+02
0.10 3.12E+02 3.04E+02 3.03E+02 2.98E+02 291E+02 2.85E+02 281E+02
0.20 2.79E+02 2.62E+02 2.59E+02 2.50E+02 2.36E+02 2.26E+02 2.19E+02
0.30 2.46E+02 223E+02 2.18E+02 2.06E+02 1.88E£402 1.74E+02 1.65E 1-02
0.40 2.14E+02 1.87E+02 1L.81E+02 1.67E+02 1.48E+02 1.35E+02 1.26E+02
0.50 - 1.86E+02 1.56E+02 1.51E+02 1.36E+02 - -LI8E+02 1.05E+02 9.72E+01
0.60 1.61E+02 1.31E+02 1.25E+02 1.11E+02 941E+01 8.26E+01 7.60E+01
0.70 1.10E+02 1.10E+02 1.05E+02 0.19E+01 7.59C 1 01 6.54L +01 5.94E+01
0.80 1.21E+02 9.34E+01 8.83E+01 7.63E+01 6.18E+01 5.23E+01 4.69E+01
1.00 9.23E+01 6.78E +01 6.34E+01 5.36E+01 4.21E+01 3.49E+01 3.09E+01
1.20 7.11E+01 5.01E+01 4.66E+01 3.88£+01 3.02E+01 2.53E+01 227E+01
1.50 493E 101 3.34L 1 01 3.09E+01 2.57E+01 2.04E+01 1.79E+01 1.68E +01
1.70 3.95E+01 2.66E+01 247E+01 2.06E+01 1.66E +01 147E+01 1.39E+01
2.00 2.95E+01 2.02E+01 1.88E+01 1.58E+01 1.25E+01 1.06E+01 9.52E+00
2.50 2.01E+01 1.42E+01 1.32E+01 1.09E+01 7.81E+00 5.51E+00 4.08E£+00
3.00 1.47E+01 1.00E+01 9.20E+00 7.28E+00 4.76E+00 3.01E+00 2.03E+00
3.50 1.10E+01 6.78E+00 6.11£+00 4.63E+00 2.99E+00 2.01E+00 149E+00
4.00 8.08E+00 4.51E+00 3.99E+00 2.97E+00 2.03E+00 1.61E+00 L45E+00
5.00 4.40E+00 2.27E+00 2.00E+00 1.52E+00 “L18E+00 1.18E+00 1.34E+00
6.00 2.63E+00 1.49E+00 1.34E+00 1.05E+00 8.03E—-01 6.92E~01 6.46E—01
7.00 1.78E+00 1.13E+00 1.04E +00 8.28E-01 549E-01 3.43£-01 2.23E-01
8.00 1.31E+00 8.68E—01 T96E~-01 6.19E-01 3.61E-01 1.82E—-01 9.51E—02
9.00 1.01E+00 6.28E—01 5.66E—01 421E-01 2.33E-01 1.16E—-01 6.16E—02
10.00 7.84E—-01 4.34E-01 3.82E-01 2.72E-01 1.54E-01 8.84E—-02 5.65E—02
12.50 4.00E-01 1.76E-01 1.50E - 01 1.03£-01 7.03E-02 643E—-02 7.00E—02
15.00 2.08E—-01 9.27E-02 T99E—-02 5.78E-02 4.43E-02 4.57E-02 5.45E—-02
17.50 1.21E-01 6.28E—02 5.60E—02 4.30E-02 3.19E-02 2.65E-~02 2.39E-02
20.00 8.02E-02 4.81E-02 4.39E-02 347E-02 2.29E-02 141E-02 8.94E—03
22.50 5.84E—-02 375E-02 344E-02 2.69E—02 1.57E-02 7.64E—03 3.78E—-03
25.00 4.50E—02 2.84E-02 2.58E-02 1.93£-02 1.01E-02 4.38£-03 1.95E—-03
27.50 3.54E-02 2.08£—-02 1.84E - 02 1.30E~-02 6.32E—03 2.64E—-03 1.18E—03
30.00 2.80E-02 1.48£-02 1.28E—-02 8.46E£ 03 3.87E-03 1.64£—-03 7.79E—04
35.00 1.71E-02 7.25£-03 596E—03 349E-03 1.44E—-03 6.38E—04 343E-04
40.00 1.00E-02 3.55E-03 2.80E-03 1.50E-03 5.72E-04 2.60E£—-04 1.52E—04
45.00 5.83E-03 1.79£-03 1.38E-03 6.92E—04 2.53E-04 1.17E-04 7.24E—-05
50.00 3.40E-03 9.44E-04 7.14E-04 347E-04 1.26E—-04 6.02E—-05 3.89E—-05
55.00 2.03E-03 5.31E~04 3.99E-04 1.95E—~04 740E —05 3.88£—05 2.74E-05
60.00 [.27E-03 3.25E-04 245E-04 1.23£-04 5.16E~05 3.08£-05 245E-05
65.00 8.36E—-04 2.16E-04 1.65E—04 8.65£—-05 4,03E-05 2.72E-05 2.40E-05
70.00 5.89E 04 1.58E—04 1.22E—-04 6.74E — 05 3.46E-05 2.58E—-05 245E—-05
75.00 443E-04 1.25E-04 9.86E—05 5.70E-05 3.17E-05 251E-05 2.48E-05
80.00 3.55E-04 1.06E—04 8.48E—-05 5.11E-05 3.02E-05 2.48E—05 2.47E—-05
85.00 2.98E—-04 941E-05 7.64E—05 478E—05 2.96E—05 247E-05 2.45E-05
90.00 261E-04 8.68E—05 7.14E-05 4.61E—-05 2.95E-05 2.49E-05 2.46E—05
95.00 2.36E~04 8.19E~05 6.80E —05 4.50E-05 297E-05 2.52E~-05 2.47E-05
105.00 2.05E-04 7.64E-05 6.45E —05 445E-05 3.08E-05 2.65E-05 2.56E—-05
120.00 1.82E—-04 731E-05 6.28E—05 4.54E-05 3.30E-05 2.89E-05 2.76E~05
135.00 1.72E-(4 7.33E-05 6.39E-05 477E~05 3.58E-05 3.12E-05 2.93E-05
150.00 1.67E—04 T41E~-05 6.52E~05 4.97E-05 3.82E-05 3.32E-05 3.06E—-05
165.00 1.64E - 04 7351E-05 6.64E —05 5.14E-05 3.99E-05 347E-05 3.17E-05
180.00 1.64E-04 7.55E—-05 6.69E —05 5.20E—-05 4.06E—05 3.53£-05 3.22E-05
total 743E-01 4.87E-01 449E-01 3.67E -0l 2.77E-01 2.26E—-01 2.01E-01
rel ff 7.79E-01 5.12E~01 4.72E-01 3.85E-01 2.94F—01 2.42FE—-01 2.13E-01
nrl ff §44E-01 5.55E-01 5.11E-01 418E—01 318E-01 2.62E-01 2.32E-01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, “‘rel ff*" represents total cross sections calculated from the relativistic form factor and “‘nrl ff”’ represents total cross sections
calenlated from the nonrelativistic form factor-—Continued®

Photon energy (keV)

(4
(deg) 50.0 59.5 1454 316.5 411.8 . 468.1 661.6
Dysprosium (Z=66)

0.00 3.28E+02 3.31E+02 3.43E+02 341E+02 341E+02 3.40E+02 3.40E+02
0.0t 3.28E+02 331E+02 343£+02 341E+02 3.40£+02 3.40E+02 340E+02
0.02 3.28E+02 331E4+02 343E+02 341E+02 340E+02 340E+02 3.39E+02
0.04 3.28E+02 331E+02 343E+02 340E+02 3.40E+02 3.39E+02 3.38E+02
0.06 3.28E+02 3.31E+02 343E+02 3.40E+02 3.39E+02 3.38E+02 3.35E+02
0.10 3.28£+02 331E+02 342E+02 3.38E+02 3.35E+02 3.33£402 3.27E+02
0.20 3.28Z 102 3.30E 1 02 3.40E t 02 3.29E +-02 321E 102 3.16L 1 02 2,991 02
0.30 3.28E+02 3.30E+02 337E+02 3.16E+02 3.03E+02 2.96E+02 2.70E+02
040 327E+02 3.29E+02 3.32E+02 3.03E+02 2.85E+02 2.75E+02 242E+02
0.50 3.26E+02 3.28E+02 3.28E+02 2.88E+02 2.67E+02 2.55E+02 2.15E+02
0.60 3.26E+02 327E+02 322E+02 2.74E+02 2.49E+02 2.35E+02 1.91E+02
0.70 3.25E+02 3.25E+02 3.16E+02 2.60E+02 2.32E+02 2.17E+02 1.69E+02
0.80 3.24E+02 3.24E+02 3.09E+02 247E+02 2.16E+02 1.99E+02 1.50E+02
1.00 321E+02 3.20E+02 2.96E+02 221E+02 1.86E+02 1.68E+02 LIBE+02
1.20 3.18E+02 3.16E+02 2.83E+02 1.98E+02 1.60E +02 1L42E+02 9.41E+01
1.50 3.13E+02 3.09E+02 2.64E+02 1.66E +02 1.28E+02 1.1I0E+02 6.77E +01
1.70 3.09E+02 3.04E+02 251E+02 1.48E+02 1.11E+02 9.39E+01 5.50E+01
200 3.02E+02 2.96E+02 2.33E+02 1.25E+02 8.97E+01 7T43E+01 4.11E+01
2.50 291E£+02 2.83E+02 2.05E4-02 9.48E +01 6.40E+01 5.16E+01 2.73E401
3.00 281E+02 2.70E +02 1.79E+02 7.28E+01 4.67E+01 3.73E+01 2.01E+01
3.50 2.70E+02 257E+02 1.5TE+02 5.67E+01 3.52E+01 2.81E+01 1.56E+01
4.00 2.59E+02 244E+02 1.38E+02 4.50E+01 2.77E+01 2.21E+01 1.23£+01
5.00 2.38E+02 2.20E+02 1.07E+02 3.01E+01 1.90E +01 1.50E+01 7.39E+00
6.00 21TE+02 1L.97E+02 8.33E+01 2.17E+01 1.41£+01 1.07E+01 4.34E+00
7.00 1.99E+02 1.76E+02 6.57E+01 1.66E+01 1.04E+01 7.60E+00 2.75E+00
8.00 1.82E+02 1.57E+02 5.24E+01 1.30E+01 7.50E+00 5.37E+00 1L.95E+00
9.00 1.66E+02 1.40E+02 4.23E+01 L.O3E+01 5.37E+00 3.82E+00 L5S1E+00
10.00 1.51E+02 1.25E+02 3.49E+01 8.17E+00 3.91E+00 2.80E+00 1.23E+00
12.50 1.16E+02 9.53E+01 2.34E+01 4.56E+00 2.09E+00 1.52E+00 7.27E-01
15.00 8.80E+01 7.30E +01 L73E+01 2.71E+00 1.41E+00 1.O1E+00 3.98E-01
17.50 6.71E+01 S.64E+01 1.33E401 1.77E+00 1.O3E+00 7.14E- 01 221E 01
20.00 5.23E+01 4.39E+01 [.O1E+01 1.28E+00 7.30E-01 4.92E-01 1.36E-01
22.50 4.20E+01 3.47E+01 7.56E+00 9.69E—-01 5.02E-01 3.30E-01 9.29E-02
25.00 3.46E +01 279E+01 5.60E+00 7.51E-01 342E-01 2.23E-01 6.97E—-02
27.50 291E+01 2.29E+01 4.19E+00 S5.80E—01 2.36E-01 1.55E-01 5.52E—-02
30.00 2.48E+01 1.92E+01 3.20E+00 4.45E-01 1.69E—01 LI2ZE-0t 4.49E-02
35.00 1.86E +01 1.40E+01 2.05E+00 2.60E—-01 9.75E-02 6.64E—02 3.00E—-02
40.00 1L40E+01 1.06E+01 1.46E+00 1.57E-01 6.51E—-02 4.52E-02 1.96E—02
45.00 1.06E +01 8.14E+00 1.12E+00 1.01E-01 4.76E-02 3.32E-02 1.26E~-02
50.00 7.89E+00 6.18E+00 8.69£-01 6.95E-02 3.63E-02 2.51E-02 801E—-03
55.00 5.86E+00 4.64E+00 6.74E-01 S.10E-02 2.80E—-02 191E~02 5.15E-03
60.00 4.36E+00 3.47E+00 5.19£-01 3.95E-02 2.18E—-02 1.45E-02 339E-03
65.00 3.28E+00 2.61E+00 3.00E-01 3.19E—02 1.72E—02 1L10E 02 231E 03
70.00 251E+00 1.99E +00 3.10E-01 2.67E-02 1.37E-02 8.56E~03 1.64E~03
75.00 1.97E+00 1.56E+00 245E-01 2.29E-02 1L1IE-02 6.78E~03 1.23£-03
80.00 1.59E+00 LISE+00 1.99E-01 201E-02 921E-03 552E-03 9.73E—~04
85.00 1.33E+00 1.04E +00 1.67E—01 1.81E—-02 7.85E—03 4.63E-03 8.02E-04
90.00 1.I4E+00 8.91E-01 1.45E—-01 1.66E—~Q2 6.87E—-03 4.00E-03 6.90E - 04
95.00 1L.O1IE+00 7.90E - 01 1.30£~01 1.55SE-02 6.16E—03 3.55E-03 6.12E—04
105.00 8.73E-01 6.79E —-01 1.13E-01 LA1E-02 5.24E-03 2.97E-03 S5.17E-04
120.00 8.12E-01 6.32E~-01 1L.O7E~01 131E-02 4.54E-03 2.52E-03 4.44E—~04
135.00 8.26£ - 01 6.43E-01 1.10E~-01 1.27E-02 4.17E-03 2.29E-03 4.07E - 04
150.00 8.58F — 01 6.70E—01 1LI4E~01 1L25E-02 397E-03 2.16E-03 387E—-04
165.00 8.83E—01 6.91E—01 1LISE—-0! 1.24E-02 3.86E-03 2.09E-03 3T77E-04
180.00 8.92L 01 6.99E 01 1.20L 01 1242 02 3.82C 03 2.07E 032 373E 04
total 9.85E+01 8.07E£+01 203E+01 4.60E+00 275E+00 2.13E+00 1.08E+00
rel ff 1.21E+02 9.20E+01 19SE+01 4.63E+00 281E+00 2.20E+00 1.LI2E+00

arl ff 1.26E£+02 9.59£+01 2.08£-01 4.99£+00 3.04E+00 237E+00 1.21E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, §
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents
cross sections from this work, “‘rel ff’’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sec
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 15004
Dysprosium {Z=66)
0.00 3.40E+02 3.40E+02 3.40E+02 3.40E+02 3.39E+02 3.39E+02 3.39E+
0.01 340E+02 3.39E+02 339E+02 339E+02 3.39E+02 339E+02 338E+
0.02 3.39E+02 3.39E+02 3.39E+02 3.38E+02 337E+02 3.36E+02 3.36E +
0.04 337E+02 3.35E+02 3.34E+02 333E+02 331E+02 3.29E+02 3.28E+1
0.06 3.33E+02 329E+02 3.29E+02 3.26E+02 3.22E+02 3.19E+02 3.16E +(
0.10 3.22E+02 3.14E+02 3.13E+02 3.08E+02 3.00E+02 2.94E+02 2.90E +t
0.20 2.88E+02 2.712E+02 2.68E+02 2.59E+02 2ASE+02 2.34E+02 227E+{
0.30 2.54E+02 231E+02 2.26E+02 2.14E+02 1.96E +02 1.82E+02 1.72E +(
0.40 2.23E+02 1.95E+02 1.89E+02 1.75E+02 1.55E+02 1.40E+02 1.31E+(

- 0.50- 1.93E+02 1.63E+02 1.57E+02 1.42E +02 1.23E+02 1.09E+02 LOLE+(
0.60 1.68E+02 1.37E+02 1.31E+02 1.16E+02 9.82E+01 8.62E 401 7T93E+(
0.70 1.46E+02 LISE+02 1.09E+02 9.60E+01 7.92E+01 6.83E+01 6.20E+(
0.80 1.27E+02 9.75E+01 9.21E+01 7.96E +01 6.44E+01 5.46E+01 4.90E+C
1.00 9.64E +01 7.07E+01 6.62E+01 5.58E+01 4.37E+01 3.62E+01 3.21E+Q
1.20 7.43E+01 5.22E+01 4.85E+01 4.03E+01 3.13E+01 2.61E+01 2.33E+0
1.50 5.14E+01 347E+01 3.20E+01 2.65E+01 2.10E+01 1.83E+0t 1L.72E+0
1.70 4.11E+01 2.75E+01L 2.55E+01 2.12E+01 1.70E+01 L.S1E+01 144E+Q
2.00 3.06E +01 2.08E+01 1.93E+01 1.62E+01 1.29E+01 1.11E+01 1.01E+0
2.50 2.07E+01 1.46E+01 1.36E+01 1.12E+0t 8.18E+00 5.87E+00 4.42E+0
3.00 1.52E+01 1.04E+01 9.62E+00 7.66E+00 5.03E+00 3.17E+00 2.13E+0
3.50 1.14E+01 7.15E+00 6.47E+00 4.93E+00 3.16E+00 2.07E+00 1.49E +0
4.00 8.46F+00 4.79E+00 4.25E+00 3.16E+00 2.13E+00 1.63E+00 141E+00
500 4.64E+00 2.38E+00 2.10E+0C 1.58E+00 1.22E+00 1.22E+00 1.39E+0
6.00 2.75E+00 1.53E+00 1.37E+00 1.08E+00 8.30E-01 7.44E—-01 730E-0
7.00 1.85E+00 1.16E+00 1.07E+00 8.49E—-01 5.74E-01 3.74E-01 2.54E-0
8.00 1.36E+00 9.03£-01 8.30E-01 6.49E—01 3.83E-01 1.95E-01 1.03E-0
9.00 1.05E+00 6.64E—01 6.01E-01 4.50E-01 249E-01 121E-01 6.27E 0.
10.00 8.18£—01 4.63E—-01 4.09E—-01 2.93E-01 1.64E—01 9.05E-02 5.51E-0.
12.50 423£-01 1.88E-01 1.60E —01 1.09£-01 7.33E-02 6.49E-02 6.84E — 0.
15.00 2.20E—-01 9.68E—-02 831E-02 595E-02 454E~02 474E-02 ST6E- 0.
17.50 1.27E-01 6.44E—02 S71E-02 4.36E—-02 3.26E—02 2.82E-02 2.67E—-0
20.00 8.35£-02 4.92E-02 447E-02 3.53E-02 237E-02 1.52E-02 1.OOE -0
22.50 6.04E—-02 386E—02 3.54E—02 2.78E-02 1.65E-02 8.22E-03 4.16E-0:
25.00 4.64E—-02 2.95E-02 2.69E-02 2.03E-02 1.08E—-02 4.70E—-03 2.10£—0:
27.50 3.65E-02 2.18E-02 1.94E-02 1.39E-02 6.81E~-03 2.83E-03 L26E-0Q"
30.00 2.90E-02 1.56E—02 1.36E-02 9.11E-03 4.21E-03 1.77E-03 8.25F—0¢
35.00 1.79E—-02 7.77E-03 6.42F—03 3.81E—-03 1.59E-03 6.96E - 04 3.69E—04
40.00 1.06E—-Q2 3.84E-03 3.05E-03 1.64E—03 6.34F—04 2.87E—-04 1.66E—04
45.00 6.23E-03 1.95E-03 1.51E=03 7.64E—04 2.81E—04 1.31E~04 8.02E-05
50.00 3.66E—-03 1.04E—03 7.85E—04 3.85E-04 1.40F—04 6.71E—-05 4.32E-05
55.00 2.20E-03 5.85E—-04 441E-04 2.16E—-04 8.23E—-05 4.30E—-05 3.03E-05
60.00 1.38£—03 3.59E—-04 2.71E-04 1.37E—04 S5T1E-05 3.39E-05 2.69E —05
65.00 9.17E-04 2.39E-04 1.83E~04 9.59E-05 4.44E-05 2.98E-05 2.61E-05
70.00 6.48E—04 1.75E—04 1.36E—04 7.46E—05 381E-05 281E-05 2.66E-05
75.00 4.89E-04 1.39E-04 1.09E - 04 6.29E-05 3.48E-05 2.74E-05 2.68£—-05
80.00 392E-04 1.17E-04 9.37E-05 5.63E-05 3.30E-05 2.69E—-05 2.66E—-05
25 00 309K -04 1 04F—04 RA3E~05 5.26E—05 3.22E~-05 2.67F—05 2.64E-05
90.00 2.89FE—04 9.59E - 05 7.87E-05 5.05E-05 321E-05 2.69E-05 2.64E—05
95.00 261E-04 9.03£-05 7.48E 05 4.93E-05 3.22E-05 2.72E-05 2.64E-05
105.00 227E-04 8.40E—05 7.07E—05 4.85E-05 3.32E-05 2.84E—-05 2.73E-05
120.00 201E-04 8.00E—-05 6.86E—05 491E-05 3.54E-05 3.07E-05 2.94E-05
135.00 1.89E£—04 7.99E—-05 6.94E - 05 5.13E—05 3.82E-0S 331E-05 3.10E-05
150.00 1.83E—04 8.05E~05 7.06E—-05 5.34E-05 4.05E-05 351E-0QS 324E-05
165.00 1.81E-04 8.J4E-05 7.17E—-05 5.50£E-05 4.23E-05 3.66E—05 335E-05
180.00 1.80E—04 8.18£ - 05 7.22E-05 5.56E—05 4.29E-05 3.72E-05 3.40E-05
total 774E-01 S.07E-01 4.68E—-01 3.82E-01 2.89E-01 2.35E-01 2.10E—01
rel {f 8 I4E-01 5.35E-01 4.93£-01 4.03E-01 3.07E-01 2.52E—-01 2.23F-01

nrl ff 8.82£ 01 5.80E-01 535E-01 43701 3.33E-01 274E-01 242E-Q1
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j004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff”” represents. total cross sections calculated from the relativistic form factor and *‘nrl £’ represents total cross sections

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Holmium (Z=67)

0.00 3.37E+02 3.40E+02 3.54E+02 351E+02 351E+02 3.51E+402 3.50E+02
0.01 3.37E+02 3.40E+02 3.54E+02 351E+02 351E+02 3.50E+02 3.50E+02
0.02 3.37E+02 3.40E+02 3.53E 102 3.51E+02 3.50E +02 3.50E+02 3906 +02
0.04 3.37E+02 340E+02 3.53E+02 351E+02 3.50E+02 3.50E+02 3.48E+02
0.06 3.37E+02 3.40E+02 3.53E+02 3.50E+02 3.49E+02 348E+02 345E+Q2
0.10 337E+02 3.40E+02 3.53E+02 3.48E+02 3.45E+02 344E+02 337E+02
0.20 3.37E+02 3.39E+02 3.51E+02 3.39E+02 3.31E+02 3.27E+02 3.09E+02
0.30 3.36E+02 3.39E+02 3.47E+02 3.27E+02 3.13E+02 3.06E+02 2.79E+02
0.40 3.36E+02 3.38E+02 343E+02 313E+02 2.95E+02 2.84E+02 2.50E+02
0.50 3.35E+02 337E+02 3.38E+02 2.98E+02 2.76E+02 2.64E+02 2.23E+02
0.60 334E+02 3.36E+02 3.32E4+02 2.84E+02 2.58E+02 2.44E +02 1.99E +02
0.70 3.34E+02 3.34E+02 3.26E+02 2.70E+02 241E+02 225E+02 L76E+02
0.80 3.33E+02 333E+02 3.19E+02 2.56E+02 2.24E+02 2.07E+02 1.56E +02
1.00 3.30E+02 3.29E+02 3.06E+02 2.30E+02 1.94E+02 1.75E+02 1.23E+02
1.20 3.27E+02 3.25E+02 2.92E+02 2.05E+02 1.67£+02 1.48E+02 9.82E+01
.50 3.22E4+02 3.18E+02 2.73E+02 1.73E+02 1.34E+02 LISE+02 7.06E+01
1.70 317E+02 313E+02 2.60E+02 1.54E+02 1.16E+02 9.79E +01 S.73E+01
2.00 3.11E+02 3.05E+02 242E+02 1.30E+02 9.35E+01 7.74E+01 4.27E+01
2.50 3.00E+02 291E+02 2.13E+02 9.89E+01 6.67E +01 5.37E+01 2.83E+01
3.00 2.89E+02 2.78E+02 1.87E+02 7.59E+01 486E+01 3.87E+01 2.07E+01
3.50 2.78E+02 2.65E+02 1.64E +02 5.91E+01 3.66E+01 291E+01 1.61E+01
4.00 2.67E+02 2.52E+02 1.44E +02 4.68E+01 2.86E+01 2.28E+01 1.28E+01
5.00 2.45E+02 2.27E+02 LILE+02 3.11E+01 1.96E +01 1.54E+01 7.76E +00
6.00 2.25E+02 2.04E +02 8.68E+01 2.24E401 . 1.45E+01 LIIE+01 4.59E +00
7.00 2.06E+02 1.82E+02 6.85E+01 1.71£+01 1.08E+01 7.94E+00 2.89E+00
8.00 1.88E +02 1.63E+02 5.45E+01 1.35E+01 7.88E 400 5.64E+00 2.02E+00
9.00 1.72E+02 1.46E +02 4.40E+01 1.07E+01 5.67E+00 . 4.03E+00 1.56E+00
10.00 1.57TE+02 1.30E +02 3.62E+01 8.53E+00 4.12E+00 2.95E+00 1.27E+00
12.50 1.21E+02 9.89E+01 2.42E+01 4.80E+00 2.18E+00 1.58E+00 7.63E-01
15.00 9.15E+01 7.57E+01 1.78E+01 2.84E+00 145E+00 1.05E+00 4.22E-01
17.50 6.95E +U1 5.84E+01 1.37E+01 1.85E+00 '1.06E+00 T44E-01 2.35E -0}
20.00 5.40E +01 4.54E+01 LOSE+01 1.32E+00 7.66E—01 S.17E-01 1.43E-01
22.50 431E+01 3.58E+01 7.93E+00 1.O1E+00 5.32E-01 3.50E-01 9.69E—~02
25.00 3.53E+01 2.87E+01 5.90E+00 7.82E—-01 3.64E-01 237E-01 7.20E~02
27.50 2.96E +01 2.35E+01 442E+00 6.08E—01 2.52E-01 1.64E—01 5.68E—02
30.00 2.52E+01 1.95E~01 3.37E+00 4.69E~01 1.79£-01 1.18E—-01 4.62E~02
35.00 1.88£+01 1.42E+01 2.13E+00 2.76E-01 1.02E-01 6.92E~02 311E-02
40.00 1.42E+01 1.08E +01 1.51E+00 1.67E-01 6.74E - 02 4.67E—-02 2.05E-02
45.00 1.O7E+01 8.28E +00 1.15E+00 1.06E—01 491E-02 3.42E-02 1.33£2-02
50.00 8.04E+00 6.31E+00 9.01E-01 7.29E~02 3.74E-02 2.59E-02 8.51E-03
55.00 5.99E +00 4.76E+00 7.03E—-01 5.32E-02 2.90E-02 1.98E - 02 551E-03
60.00 446E+00 3.57E+00 5A45E—-01 4.10E-02 2.27E~-02 LSIE-02 3.65E-03
65.00 3.34E+00 2.68E +00 4.21E-01 331E-02 1.79E-02 1.16E—02 2.50E-03
70.00 2.55E+00 2.04E-+00 3.29E-01 2.76E-02 1.43£-02 9.05E~03 1.79E-03
75.00 1.99E +00 1.59E +00 2.61E~01 237E-02 1LITE-02 721E-03 1.35E-03
80.00 1.59E +00 1.27E+00 2.12E-01 2.09E-02 9.76E—-03 5.90E-03 1.07E-03
85.00 1.32E+00 1.05E +00 1.78E-01 1.88E—-02 8.36E—03 4.97E-03 8.80E—-04
90.00 LI3E+00 8.92FE 01 1.54E-01 L73E-02 7.34E-03 4.31E-03 7.58F—04
95.00 9.95E-01 7.86E - 01 1.38E-01 1.62E-02 6.60E — 03 3.83£~03 6.74E-04
105.00 8.46E—01 6.67FE~01 1.20E - 01 1L49F—0? SASE—03 3.23E-03 5.70E - 04
120.00 7.78E-01 6:14E~01 LI2E-01 1.39E-02 491E-03 2.75E~03 4.90E - 04
135.00 7.87E-01 6.22E-01 1ISE-01 L.36E~-O2 4.54E-03 2.51E-03 449E—04
150.00 8.15E-01 646E—01 1.20£-01 1L34E-02 4.32E-03 237E-03 426E—-04
165.00 8.38£-01 6.66E - 01 1.23£-0t L33E-02 4.21E-03 2.29E-03 4.15E-04
180.00 8.46E—01 6.73E-01 1.25E-01 1.33E-02 4.17E-03 2.27E-03 4.12E-04
total 1.OIE-02 8.08E+01 212E+01 4.79£+00 2.87E+00 2.22E+00 1.I12E+00
rel ff 1.26E +02 957E +01 2.04E+01 483E£+00 2.93E+00 2.29E+00 L17E+00
nrl ff 1.31£+02 9.97F ~01 2.17E <01 5.20£ +00 3.07£4 00 2.48L 100 1.27E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964"‘%
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents totg)
cross sections from this work, ‘‘rel ff'* represents total cross sections calculated from the relativistic form factor and ““nrl ff’ represents total cross sections}
calculated from the nonrelativistic form factor—Continued?

5
3

Photon energy (keV)

6
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Holmium (Z=67)

0.00 3.50E+02 3.50E+02 3.50E+02 3.50E+02 3.50E+02 349E+02 349E+02
0.01 3.50E+02 3.50E+02 3.49E+02 349E+02 3.49E+02 349E+02 3.48E+02
0.02 3.49E+02 3.49E+02 3.49E+02 348E+02 348E+02 347E+02 3.46E+02
0.04 347E+02 345E+02 345E+02 343E+02 341E+02 3.40E+02 3.38E+02
0.06 343E+02 340E+02 3.39E+02 3.37E+02 3.33E+02 3.29E+02 3.26E+02
0.10 3.32E+02 3.25E+02 3.23E+02 3.18E+02 3.10E+02 3.04E+02 3.00E+02
0.20 298E+02 2.81E+02 2.77E+02 2.68E+02 2.54E+02 243E+02 2.36E+02
0.30 2.63E+02 2.40E+02 2.35E+02 2228102 2.03L 402 1.89E+02 1.79E+02
0.40 231E+02 2.02E+02 1.96E+02 1.82E+02 1.61E+02 1.46E+02 1.37E+02
0.50 2.01E+02 1.70E+02 1.64E+02 1.48E+02 1.28E+02 1.14E+02 1.0SE+02
0.60 1.75E+02 1.43E+02 1.36E+02 1.21E+02 1.02E+02 8.98F+01 8.25E+01
0.70 1.52E+02 1.20£+02 1.145 102 1.00E +02 8.26E£+01 7.12E+01 0.46F +01
0.80 1.32E+02 1.02E+02 9.60E+01 8.30E+01 6.71E+01 5.69E+01 5.11E+01
1.00 1.01E+02 7.37E+01 6.89E+01 5.81E+01 4.55E+01 3.77E+01 3.33E+01
1.20 7.74E+01 5.44E+01 5.05E+01 4.19E+01 3.24E+01 2.69E+01 2.40E+01
1.50 5.35E1-0t 3.60L +01 3.32E+01 2.75E+01 2.17E+01 1.88E +01 1.76E+01
1.70 4.27E+01 2.84E+01 2.63E+01 2.18E+01 1.75E+01 1.56E+01 1.49E+01
2.00 3.17E+01 2.14E+01 1.98E+01 1.66E+01 1.33E+01 1.16E+01 1.07E+01
2.50 2.13E+01 1.50E+01 1.40E+01 1.16E+01 8.54E+00 6.23E+00 4.77E+00
3.00 1.57E+01 1.09E+01 1.00E +01 8.03E+00 5.31E+00 3.35E+00 2.24E+00
3.50 1.18£ +01 7.53E+00 6.83E+00 5.23E+00 3.33E+00 2.14E+00 1.49E +00
4.00 8.84E+00 5.07E+00 4.51E4+00 3.36E+00 2.23E+00 1.66E +00 1.39E+00
5.00 : 4.89E+00 2.50E+00 2.20E+00 1.64E +00 1.27E+00 1.26E+00 1.43E+00
6.00 2.89E+00 1L.57E+00 1.41E+00 1.10E+00 8.58E-01 7.97E-01 8.15E-01
7.00 1.92E+00 L19E+00 1.09E+00 8.71E—-01 6.00E 01 4.06E-01 2.88E—01
8.00 1.41E+00 9.38E—01 8.63E-01 6.78E—01 4.05E-01 2.10E-01 L.12E-01
9.00 1.09E +00 6.99E 01 6.35E—-01 4.79E-01 2.65E—-01 1.28E-01 6.44E—02
10.00 8.52E~-01 4.93E-01 4.38E-01 3.15E-01 1.75E~-01 9.30E-02 542E-02
12.50 448E-01 2.00E-01 1.70E-01 1.16E-01 7.65E—02 6.56E—02 6.68E—02
15.00 234E-01 1.01E-01 8.66E—02 6.15E-02 4.67E-02 4.90E—02 6.04E—02
17.50 1.34E - 01 6.63E—02 5.85E-02 443E-02 3.34E-02 2.99E-02 2.96E—-02
20.00 8.70E—~02 5.03E—-02 4.56E~02 3.59E-02 245E~02 1.63E—02 1.12E-02
22.50 6.25E-02 3.96E—02 3.64E-02 2.86E—02 1.72E-02 8.82E—-03 4.59E-03
25.00 4.78E-02 3.06E-02 2.79E-02 2.12E-02 1LISE—-02 5.04E-03 2.27E-03
27.50 377E-02 2.28E-02 2.04E-02 1.47E—-02 7.31E-03 3.04E-03 1.34E-03
30.00 299E-02 1.65E~02 1.44E-02 9.78E—03 4.56E—03 1.90E - 03 8.75E—-04
35.00 1.87E-02 8.31E—-03 6.90E—03 4.14E-03 1.74E—-03 7.59E—-04 3.96E 04
40.00 1.12E-02 4.15E-03 3.31E-03 1.80E—03 7.01E-04 3.16E—-04 1.81E~04
45.00 6.65E—03 2.12E-03 1.65E-03 841E-04 3.12E-04 1.45E—04 8.85E—-05
50.00 3.94E~-03 1.13E-03 8.62E—-04 425E-04 1.56E—-04 7.45E~05 4.79E—~05
55.00 2.39E-03 6.43E-04 4.86E—04 2.39E-04 9.13E-05 4.77E-05 335E-05
60.00 1.51E-03 3.96E—-04 3.00E-04 1.51E-04 6.32E—05 3.74E-05 2.94E-05
65.00 1.00£~03 2.64E—-04 2.02E-04 1.06E —04 4.90E—-05 3.27E—-05 2.85FE—05
70.00 TA1E-04 1.93E—-04 1.50E-04 8.24E—-05 4.19E-05 3.07E-05 2.88E—-05
75.00 5.38E—04 1.53E—-04 1.21E-04 6.94E—05 381E-05 2.98E~05 2.90E—05
80.00 432E-04 1.30E-04 1.04E-04 6.20E—05 3.61E~-05 291E-05 2.87E-05
85.00 3.63E-04 1.15E-04 931E-05 5.78E—05 351E-05 2.89E-05 2.84E-05
90.00 3.19E~-04 1.06E—04 8.66F - 05 5.54E-05 3.49E-05 2.90E-05 2.83E—-05
95.00 2.88E—-04 9.95E—-05 8.23E-05 5.39E-05 349E-05 2.92E-05 2.83E-05
105.00 2.50E—-04 9.23E-05 7.76E—-05 5.29E-05 3.58E—05 3.04E-05 2.92E-05
120.00 20E-04 8.76E— 05 7.48E-05 5.32E-05 379E-Q5 3.27E-05 3.13E-05
135.00 2.08E-04 8.71E—05 7.54E-05 5.53£-05 4.07E-05 351E-05 3.29E-05
150.00 201E-04 8.75E-05 7.64E—05 5.73E-03 4.30E-05 3.71E-05 343E-05
165.00 1.98E - 04 8.83E~05 7.75E-05 5.89E-05 448E—-05 3.86F£—05 3.54E-05
180.00 1.97E-04 8.86£ — 03 7.79E~05 5.95E-05 4.55E-05 3.92E—-05 3.59E-05
total 8.07E-01 5.29E-01 4.87E-01 3.98E-01 3.01E-01 2.45E-01 2.19E-01
rel ff 849E—-01 5.58E-01 S 4E~01 4.20E-01 3.20E—-01 2.63E-01 2.33E-01

nrl ft 9.21E-01 6.06E~01 S.58E-01 4.56£ 01 348E-01 2.86E—01 2.53E-01
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TapLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff* represents total cross sections
alculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é -
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Erbium (Z=68)

0.00 3.46E+02 3.49E+02 3.64E+02 3.62E+02 361E+02 3.61E+02 3.61E+02
0.0t 3.46E+02 3.49E+02 3.64E+02 3.62E+02 3.61E+02 3.61E+02 3.60E+02
0.02 3.46E+02 3.49E+02 3.64E+02 3.61E+02 3.61E+02 3.61E+02 3.60E+02
0.04 3.46E+02 3.49E+02 3.64E+02 3.61E+02 3.60E+02 3.60E+02 3.58E+02
0.06 3.46E+02 3.49E+02 3.64E+02 3.61E+02 3.59E+02 3.58E+02 3.55E+02
0.10 3.46E+02 3.49E+02 3.63E+02 3.58E+02 3.56E+02 3.54E+02 347E+02
020 3.46E+02 3A49E+M2 361E+02 3.49F +02 3.42E+02 3.37E+02 3.19E 102
0.30 3.46E+02 3.48E+02 3.58E+02 3.37E+02 3.24E+02 3.16E+02 2.88E+02
0.40 3.45E+02 347E+02 3.53E+02 3.23E+02 3.04E+02 294E+02 2.59E402
0.50 3.44E+402 3.46E+02 3.48E+02 3.08E+02 2.85E+02 2.73E+02 2.31E+02
0.60 3 44E +02 3 45E+02 3.42E+02 2.93E402 2.67E402 2.52E+02 2.06E+02
0.70 3.43E+02 344E+02 3.36E+02 2.79E+02 249E+02 233E+02 1.83E+02
0.80 3.42E+02 342E+02 3.29E+02 2.65E+02 2.32E+02 2.15E+02 1.63E+02
1.00 3.39E+02 3.38E+02 3.16E+02 2.38E+02 2.01E+02 1.82E+02 1.28E+02
1.20 3.36E+02 3.34E4+02 3.02E402 2.13E+02 1.74E5 1 02 1.54E+02 1.02E+02
1.50 331E+02 327E+02 2.82E+02 1.80E+02 1.39E+02 1.20E+02 7.36E+01
1.70 3.26E+02 3.22E+02 2.69E+02 1.61E+02 1.20E +02 LO2E+02 5.97E+01
2.00 3.20E+02 3.14E+02 2.50E+02 1.36E+02 9.74E +01 8.06E+01 444E+01
2.50 3.08E+02 3.00E+02 221E+02 1.03E+02 6.95E+01 5.59E+01 2.92E+01
3.00 297E+02 2.86E+02 1.94E+02 791E+01 5.06E+01 4.02E+01 2.13E+01
3.50 2.86E +02 2. 73E+02 1.70E+02 6.15E+01 3.80E+01 3.02E+01 1.66E +01
4.00 2.75E+02 2.60E+02 1.49E+02 4.87E+01 2.96E +01 2.36E+01 1.32E+01
5.00 2.53E+02 2.34E+02 1.16E+02 3.23E+01 2.01E+01 1.59E +01 8.13E+00
6.00 2.32E+02 211E+02 9.04E +01 2.31E+01 1.50E+01 1.14E+01 4.84E+00
7.00 2.12E+02 1.89E+02 T.13E+01 1.76E +01 1.12E+01 8.28E+00 3.03E+00
8.00 1.95E+02 1.69E+02 5.68E+01 1.39E+01 8.26E+00 5.92E+00 2.10E+00
9.00 1.78E+02 1.51E+02 4.58E+01 1.11E+01 5.97E+00 4.24E+00 1.61E+00
10.00 1.62E+02 1.35E+02 3.76E+01 8.88E+00 4.35E+00 3.10E+00 1.31E+00
12.50 1.26E+02 1.03E+02 2.49E+01 5.04E+00 2.27E+00 1.65E+00 7.98E—-01
15.00 9.52E+01 7.85E+01 1.83E+01 2.99E+00 1.50E+00 1.08E+00 4.48E-01
17.50 7.22E+01 6.05E+01 1.42E+01 1.93E+00 1.10E+00 7.74E-01 2.50E-01
20.00 5.58E+01 4.70E +01 1.09E+01 1.38E+00 8.01E-01 543E-01 1.51E-01
22.50 4.44F +01 3.70E +01 8.30E+00 1.04E+00 5.61E—01 3.70E-01 1.0IE-01
25.00 3.62E+01 2.96E+01 6.21E+00 8.14E-01 3.86E—01 2.52E—01 746E—02
27.50 3.02E+01 241E+0t 4.65E+00 6.35E—-01 2.67E-01 1.74E-01 5.86E—-02
30.00 2.56E+01 2.00E+01 3.54E+00 4.92E-01 [.90E-01 1.25E-01 4.76E—-02
35.00 1.90E +01 1.45E+01 2.22E+00 2.92E-01 1.07E-01 7.22E~-02 321E-02
40.00 1.45E+01 1.I0E+01 1.57E+00 1.76E—-01 7.00E-02 4.83E-02 2.14E-02
45.00 1.10E +01 8.44E+00 1.19E+00 1.12E-01 5.06E—02 3.53E-02 1.39E-02
50.00 8.23E+00 6.45E+00 9.33E~01 7.64E—02 385E-02 2.68E—02 9.02E-03
55.00 6.14E+00 4.89E+00 7.32E-01 S.55E—02 3.00E—02 2.05E-02 5.88E—-03
60.00 4.57E+00 - 3.67E+00 S.71E-01 4.26E-0Q2 2.35E-02 1.58E—02 3.92E-03
65.00 343E+00 2. 76E+00 4.44E-01 342E-02 1.87E-02 1.22E-02 2.70E—-03
70.00 2.61E+00 2.10E+00 3.48E-01 2.86E—02 1.50E-02 9.55E—-03 1.94E-03
75.00 2.02E+00 1.63E+00 2.77E-01 2.46E-02 1.23E-02 7.65E-03 147E-0Q3
80.00 1.61E+00 1.29E +00 2.25E-01 217E-~Q2 1.03E-02 6.29E-03 [.16E-03
85.00 1.32E+00 1.06E +00 1.89E—-01 1.96E-02 8.87E-03 5.32E—-03 9.64E—04
90.00 1.12E+00 9.01E-01 1.64E-01 1.81E-02 7.83E~03 4.63E-03 8.32E—-04
95.00 9.87E-01 7.89E—-01 1.46E—01 1.70E - 02 T.06E-03 4.13E-03 T41E—-04
105.00 8.31E~-01 6.64F—01 1.27E~-01 1.56E—02 6.07E—-03 3.50E—-03 6.27E—04
120.00 7.57TE-01 6.05E 01 1.18£-01 1.48E—02 5.31E-03 3.00E-03 540E-04
135.00 7T61E-01 6.10E—-01 1.20£-01 1.45E-02 4.92E-03 274E-03 495E—-04
150.00 7.86E -0l 6.31E~-01 1.25E-01 143E-02 4.70E-03 2.59E-03 4.70E—04
165.00 8.07E-01 6.49E - 01 1.29E - 01 1.43E-02 4.58E-03 2.51E~-03 4.57E-04
180.00 8.153E~01 6.56F 01 1.31E-01 142E-02 4.54E-03 2.48E-03 4.53E—-04
total 1.03E+02 8.51E+01 2.20E+01 4.99E+00 2.99E+00 2.31E+00 1.17E+00
rel ff 1.3IE+02 9.95E+01 2.12E+01 5.03E+00 3.05E+00 2.39E+00 1.22E+00

nrl ff 1.37E+02 [.O4E +02 2.26E+01 543E+00 331E+00 2.59E+00 1.32E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964," 1
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents t¢
cross sections from this work, ‘“‘rel ff"’ represents total cross sections calculated from the relativistic form factor and “‘nrl £’ represents total cross secuo'
calculated from the nonrelativistic form factor—Continued®

P Photon energy (keV)
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Erbium (Z=68)

0.00 361E+02 3.60E+02 3.60E+02 3.60E+02 3.60E+02 3.60E+02 3.59E+02
0.01 3.60E+02 3.60E+02 3.60E+02 3.60E+02 3.59E+02 3.59E+02 3.59E+02
0.02 3.60E+02 3.59E+02 3.59E+02 3.59E+02 3.58E+02 3.57E+02 3.56E+02
0.04 357E+02 3.55E+02 355E+02 3.54E+02 3.52E+02 3.50E+02 3.49E+02
0.06 3.53E+02 350E+02 349E+02 347E+02 343E+02 3.39E+02 3.36E+02
0.10 343E+02 3.35E+02 3.33E+02 3.28E+02 3.20E+02 3.14E+02 3.10E+02
0.20 3.08E+02 2.90E+02 2.87E+02 2.77IE+02 2.63E+02 2.51E+02 244E+02
0.30 272E4+02 248E+402 243E102 2.300+02 2.11E+02 1.96E+02 1.86E +02
0.40 2.39E+02 2.10E+02 2.04E+02 1.89E+02 1.68E+02 1.52E+02 1.42E+02
0.50 2.09E+02 1.77E+02 1.70E+02 1.54E+02 1.33E+02 1.I9E+02 1.10E+02
0.60 1.82E+02 1.48E+02 142E+02 1.26E+02 1.O7E+02 9.35E+01 8.59£+01
0.70 1.58L 1 02 1.25C+02 1.19E+02 1.04E+02 8.60E +01 T7.42E+01 6.74E+01
0.80 1.37E+02 1.06E +02 1.00E +02 8.64E+01 6.99F +01 5.93E+01 5.33E+01
1.00 1.OSE+02 7.67E+01 7.18E+01 6.05E+01 4.73E+01 3RNE+01 3.46E 401
1.20 8.07E+01 5.66E +01 5.26E+01 4.36E+01 3.36E£+01 2.78E+01 247E+01
1.50 5.57E+01 3.74E+01 345E+01 2.84E +01 2.23£+01 1.93E+01 1.80E +01
1.70 4.44FE+01 2.95E+01 2.712E+01 2.25E+01 1.80E +01 1.60E+01 1.53E+01
2.00 3.28E+01 2.20E+01 2.04E+01 1.71E+01 1.37E+01 1.20E+01 1.12E+01
2.50 2.20E+01 1.54F +01 1.44E+01 1.20E+01 8.90E+00 6.60E +00 5.13E+00
3.00 1.61E+01 L.I3E+01 1.04E +01 8.39E+00 S5.58E+00 3.54E+00 2.36E+00
3.50 1.22E+01 T91E+00 T.A9E+00 5.53E+00 351E+00 2.21E+00 1.51E+00
4.00 9.22E+00 5.36E+00 4.78E+00 3.56E+00 234E+00 1.69E+00 1.37E+00
5.00 5.14E+00 2.62E+00 2.30E4+00 1.72E+00 1.31E+00 1.29E+00 1.46E +00
6.00 3.03E+00 1.62E+00 1.45E+00 1.13E+00 8.87E-01 8.48E—01 8.98E—-01
7.00 2.00E+00 1.23E+00 1.12E+00 8.92FE-01 6.25E~01 4.39E—-01 3.25E-01
8.00 1.46E+00 9.71E-01 8.95E-01 7.06E—-01 427E-01 2.25E-01 1.22E-01
9.00 1.13E+00 7.33E—-01 6.68E —01 5.08E—-01 2.82E-01 1.34E-01 6.68E—02
10.00 8.87E—-01 5.23E-01 4.66E—01 3.38E-01 1.86E-01 9.60E—02 5.39E-02
12.50 4.T2E-01 2.14E-01 1.82E—-01 1.24E—01 8.01E—-02 6.64E—02 6.52E—-02
15.00 247E-01 1.06E—01 9.05E—-02 6.38E—02 4.80E-02 5.05E—-02 6.27E—-02
17.50 141E~-01 6.82E—-02 6.00E ~02 4.50E~02 342E-02 3.16E—-02 325E-02
20.00 9.08E—-02 5.15E-02 4.65E—02 3.65E—-02 2.52E-02 1.74E~02 1.25E-02
22.50 647E-02 4.07E-02 3.73E-02 2.94E-02 1.80E-02 9.46E 03 5.06E 03
25.00 493E-02 3.16E-02 2.89E-02 221E-02 1.21E-02 541E-03 246F —03
27.50 3.88E-02 2.38E—-02 2.14E-02 1.56E—02 7.82E—-03 3.26E—-03 143E—-03
30.00 3.10E-02 1.74E~-02 1.53£-02 1.05E-02 4.92FE-03 2.05E-03 9.30E—-04
35.00 1.95E-02 8.86E—03 7.40E—-03 4.49F—-03 1.91E-03 8.25E-04 4.24E~04
40.00 1.18E-02 447E-03 3.58E—03 1.97E~03 7.73E-04 348E—-04 1.97E-04
45.00 7.08E-03 231E-03 1.79E—-03 9.26E - 04 3.46E—04 1 60F —04 974F - 05
50.00 4.23E-03 1.24E~03 9.45FE—04 4.69E—04 L.73E-04 8.27E—-05 5.30E-05
55.00 2.58E-03 7.06E—-04 5.34E-04 2.64FE—04 1.0O1E-04 5.28E—05 3.69E-05
60.00 1.64E—03 4.36E—-04 331E-04 1.67E~04 6.99E—-05 4.12E—-05 3.22E-05
65.00 1.10E-03 2.92E-04 2.23FE-04 1T17E—-04 S41E-058 3.58E—05 3.10E-05
70.00 7.80E—-04 213E-04 1.66E—04 9.10E-05 4.60E—-05 335E-05 3.12E-05
75.00 SO1E-04 1.69F—04 1.33E-04 7.66E—05 4.18E—05 3.24E-05 3.14E-05
80.00 4.75E-04 1.43E-04 1.14E—-04 6.83E—-05 3.94F—-05 3.16E—05 3.10E-05
85.00 4.00E—-04 1.27E-04 1.03E~04 6.34E—05 3.83E—-05 3.13E-05 3.06E—-05
90.00 351E—-04 1.17E-04 9.54E—-05 6.07E-05 379E-05 3.13E-05 3.05E-05
95.00 3.18E—-04 1.09E—04 9.04E-05 5.90E~-05 3.78E—-05 3.1SE-05 3.04E-05
105.00 2.76E 04 1.01E-04 8.50E—-05 5.76E—05 386FE—05 3.26E-05 3.12E-05
120.00 244F 04 9.57E-05 8.16E~-05 5.77E-05 4.07E-05 349E-05 3.32E-05
135.00 229E-04 9.48E—05 8.19E-05 5.96E£-05 4.34E-05 3.73E-05 349E—-05
150.00 221E-04 9.50F-05 8.27E—-05 6.1SE—=05 4.57E-05 3.93£-05 3.63E~-05
165.00 2 I8E—-04 9.57E-05 8.38E—-05 6.31E-05 4.75E-05 40805 3.74E-05
180.00 216E-04 9.60E—05 8.42FE—-05 6.37E—05 4.82E-05 4.14E-05 379E-05
total 8.40F - 01 5.50E-01 5.07E-01 4.14E-01 3 13£-01 2.55E-01 2.28FE—-01
rel ff 8.85E—01] 5.82E-01 5.36E-01 4.38E—01 334E-01 2.75E-01 243E-01

nrl ff 9.62E-01 6.33E—-01 S.83E-01 4.77E-01 3.63E-01 2.99E-01 2.64E-01
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TaBLE . Predicied S-marrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’® represents total
cross sections from this work, “‘rel {7 represents total cross sections calculated from the relativistic form factor and “‘nrl ff’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6

(deg) 50.0 59.5 145.4 316.5 4118 468.1 661.6
Thulium (Z=69)

0.00 3.56E-+02 3.59E+02 3.75E+02 3.T2E+02 3.72E+02 3.72E+02 3.71E+02
001 3.56E+02 3.59E+02 3.75E+02 3T2E+02 3.72E+02 3.71E+02 3.71E+02
0.02 3.56E+02 3.59E+02 3.J4E+02 3.72E+02 3.71E+02 3.71E+02 3.71E+02
0.04 3.56E +02 3.59E+02 3.74E+02 3.72E+02 3.71E+02 371E+02 3.69E+02
0.06 3.56E+02 3.59E+02 3.74E+02 3.71E+02 3.70E+02 3.69E+02 3.66E+02
0.10 3.56E+02 3.59E+02 3.74E+02 3.69E+02 3.66E+02 3.65E+02 3.58E+02
0.20 3.55E+02 3.58E+02 3.72E+02 3.60E+02 3.52E+02 347E+02 3.29E+02
0.30 3.55E+02 3.58E+02 3.69E+02 34TE+02 3.34E+02 3.26E+02 2.98E+02
0.40 3.54E+02 3.57E+02 3.64E+02 3.33E+02 3.14E+02 3.03E+02 2.68E+02
0.50 3.54E+02 3.56E+02 3.59E+02 3.18E+02 2.95E+02 2.82E+02 2.40E+02
0.60 3.53E+02 3.55E+02 3.53E+02 3.03E+02 2.76E+02 2.61E+02 2.14E+02
0.70 3.52E+02 3.53E+02 34TE+02 2.88E+02 2.58E+02 241E+02 1.90E +02
0.80 3.51E+02 3.52E+02 3.40E+02 2.74E+02 241E+02 2.23E+02 1.69E+02
1.00 349E+02 348E+02 3.26E+02 2.46E+02 2.09E+02 1.89E+02 1.33E+02
1.20 3.46E +02 344E+02 3.12E+02 2.21E+02 1.80E+02 1.60E+02 1.06E +02
1.50 340E+02 337E+02 291E+02 1.87E+02 1.45E+02 1.25E+02 7.66E +01
1.70 3.36E+02 331E+02 2.78E+02 1.67E+02 1.25E+02 1.06E+02 6.21E+01
2.00 3.29E+02 3.23E+02 2.59E +02 1L41E+02 1LO1E+02 8.39E+01 4.62E+01
2.50 3.18E+02 3.09E+02 2.29E+02 1.07E+02 7.24E+01 5.82E+01 3.03E+01
3.00 3.06E+02 295E+02 2.01E+02 8.23E+01 5.27E+01 4.18E+01 2.19E+01
3.50 : 2.95E+02 2.81E+02 1.77E+02 6.40E+01 3.94E+01 3.13E+01 L7IE+0L
400 2.83E+02 2.68E+02 1.55E+02 5.06E+01 3.06E+01 244E+01 1.36E+01
5.00 261E+02 242E+02 1.20E+02 3.35E+01 2.07E+01 1.64E +01 8.51E+00
6.00 2.39E+02 2.18E+02 9.40E +01 2.39E+01 1.54E +01 1.18E+01 5.09E+00
7.00 2.19E+02 1.96E+02 7.42E+01 1.82E+01 1.17E+01 8.62E+00 3.18E+00
8.00 2.01E+02 1.75E+02 5.91E+01 1.43E+01 8.64E+00 6.20E+00 2.19E+00
9.00 1.84E+02 1.57TE+02 4.76E+01 1I5E+01 6.28E+00 4.46E +00 1.67E+00
10.00 1.68E +02 1.40E+02 3.90E+01 9.23E+00 4.58E+00 3.26E+00 1.36E+00
12.50 131E+02 1.06E +02 2.57E+01 5.29E+00 2.37E+00 1.71E+00 8.34E—01
15.00 9.90E +01 8.14E+01 1.89E +01 3.13E+00 1.55E+00 LI12E+00 4.74E~01
17.50 7.50E+01 6.27E+01 1.46E+01 2.02E +00 1.14E+00 8.04E—01 2.65E—01
20.00 5.79E+01 4.87E+01 1.1I3E+01 1.43E +00 8.37E—-01 5.69E—01 1.59E-01
22.50 4.58E+01 3.83E+01 8.66E +00 1.08E+00 591E-01 3.91E-01 1.06E—01
25.00 3.72E+01 3.05E+01 6.51E+00 8.46E—01 4.09E-01 2.67E—-01 1.73E~02
27.50 3.09E+01 2.48E+01 4.89E +00 6.63E—01 2.84E—01 1.84E—01 6.04E—02
30.00 261E+01 2.05E+01 3.72E+00 5.16E-01 201E-01 1.32E-01 4.90E—02
35.00 1.94E+01 1.48E+01 2.32E+00 3.08E-01 1.1I2E-01L 7.54E—02 3.32E-02
40.00 1.47E+01 1.12E+01 1.62E+00 1.87E-01 7.27E-02 5.00E~-02 2.22E-02
45.00 1.12E+01 R A2E 400 1 23K 400 1.19E~01 S5.23E-02 3.63E 02 146 02
50.00 8.43E +00 6.62E+00 9.66E—01 8.02E~-02 397E~Q2 276E-02 9.54E —03
55.00 6.31E 400 S.03E+00 7.61E—01 5.79E—-02 3.09E-02 2.12E-02 6.26E—03
60.00 4.71E+00 3.79E 00 5.97E-01 4.43E-02 244E-02 1.64E—02 4.20E~03
65.00 3I[3FE-00 286E+00 4.67E—01 3.55E-02 1.94E—02 1.282 02 291E£—-03
70.00 2.68E +00 2.17E+00 3.67E -0l 2.96E—-02 1.57E—-02 1.01E-02 2.10E-03
75.00 2.07E+00 1.68E£+00 2.93E—01 2.55E—02 1.29E-02 8.10E—03 1.59E—03
80.00 1.64E+00 1.33E+00 2.39E-01 225602 1.09E-02 6.69E—03 127E-03
85.00 1.34E +00 1.09E +00 2.00E-01 2.04E —02 9.40E~03 5.69E—03 1.0SE-03
90.00 1LI4E +00 9.17E-01 1.73E-01 1.886—02 8.32E~03 4.97E-03 9.11E~04
95:00 9.91£ -0l 8.00E—01 1.55E -0l 1.77E-02 7.53E—03 445E-03 8.12E—04
103.00 R.28E-01 6.68E —01 1.34E-01 1.64E—02 6.51E~03 3.78£-03 6.89E — 04
120.00 TA7E-0] 6.04E 01 1.24E~01 1.56E—02 5.73£-03 3.26E-03 5.94E-04
135.00 748E 01 6.05E-01 1.26E-01 1.54E-02 5.33£-03 2.98E—03 S44E-04
150.00 7.70E ~01 6.25E-01 1.31E-01 1.536-02 S.10E-03 2.83E-03 517E-04
165.00 7.90E - 01 6.42E —01 1.35E-01 1.32E-02 497E-03 2.74E-03 5.03E—04
180.00 7.97E - 01 648K — 01 [.36£ Ol 1.520—-02 4.93£-03 2.72E-03 4 98E— 04
total 1.06E +02 8.77E+01 229601 5.19E +00 3HE+00 241E+00 1.21E+00
rel ff 1.37E 02 1.03E +02 2.20E+0} 5.03E+00 3.18E+00 © 2.48E+00 1.27E+00

nrl ff 142E+02 1.08E +02 2.36E+01 5.66E+00 3ASE-00 2T0E+00 1.38E+00
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TasBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964_@;
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total”’ represents (ou}
cross sections from this work, ‘“‘rel ff*’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff* represents total cross section§
calculated from the nonrelativistic form factor-—Continued®

Photon energy (keV)

é
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Thulium (Z=69)

0.00 3.71E+02 3.71E+02 3.71E+02 371E+02 3.71E+02 3. 70E+02 3.70E+02
0.01 3TIE+02 3. 70E+02 3.70E+02 3.70E+02 370E+02 370E4+02 3.69E 402
0.02 3.70E +02 3.70E+02 3.70E+02 3.69E+02 3.68E+02 3.67E+02 3.67E+02
0.04 3.68E+02 3.66E+02 3.65E+02 3.64E+02 3.62E+02 3.61E+02 3.59E+02
0.06 3.64E+02 3.61E+02 3.60E+02 3.57E+02 3.53E+02 3.50E+02 347E+02
0.10 3.53E+02 3.45E+02 343E+02 3.38E+02 3.31E+02 3.24E+02 3.20E+02
0.20 3.18E+02 3.00E+02 2.96E+02 2.86E+02 2.71E+02 2.60E+02 2.53E+02
0.30 281E+02 2.57TE+02 2.52E+02 238E+02 2.19E+02 2.04E+02 1.94E+02
0.40 2.48E+02 2.18E+02 2.11E+02 1.96E+02 1.74E4+02 1.58E+02 1.48E+02
0.50 2.16E+02 1.83E+02 1.77E+02 1.60E+02 1.39E+02 1.23E+02 1LL14E+02
0.60 1.88E+02 1.54E+02 1.47E+02 1.31E+02 1.11E+02 9.73E+01 8.93E+01
0.70 1.64E+02 1.30E+02 1.24E+02 1.08E+02 8.95E+01 7.72E+01 TO01E+01
0.80 1.43E+02 1.10E+02 1.04E +02 8.99E +01 7.28E+01 6.18E+01 5.56E+01
1.00 1.09E+02 7.98E+01 7.47E+01 6.30E+01 4.92E+01 4.07E+01 3.60E+01
1.20 8.39E+01 5.89E+01 5.47E+01 4.54E +01 3.49E+01 2.87E+01 2.55E+01
1.50 5.80E+01 3.89E+01 3.59E+01 2.95E +01 2.31E+01 1.98E+01 1.84E+01
1.70 4.61E+01 3.05E+01 2.82E+01 2.33E+01 1.86E +01 1.65E+01 1.57E+01
2.00 3.40E+01 2.27E+01 2.10E+01 1.75E+01 1.42E+01 1.25E+01 1.18E+01
2.50 2.27E+01 1.58E+01 1.48E+01 1.23E+01 9.26E+00 6.98E+00 S.52E+00
3.00 1.66E +01 1.17E+01 1.08E+01 8.75E +00 5.87E+00 3.73E+00 2.50E+00
3.50 1.27E+01 8.29E+00 7.55E+00 5.84E+00 3.70E+00 2.30E+00 1.54E+00
4.00 9.60E +00 5.66E+00 5.06E+00 3.78E+00 2.45E+00 1.73E+00 1.35E+00
5.00 5.39E+00 2.75E +00 2.42E+00 1.80E+00 1.36E+00 1.33E+00 1.49E+00
6.00 3.17E+00 1.68E+00 1.49E+00 1.I5SE+00 9.17E-01 8.98E-01 9.80E—01
7.00 2.08E+00 1.26E+00 1.15E+00 9.14E-01 6.51E—01 4.74E-01 3.65E-01
8.00 1.51E+00 1.00E +00 9.25E~-01 732E-01 4.50E—01 2.42E—-01 1.34E-01
9.00 1.17E+00 7.68E—01 7.01E-01 5.36E 01 2.99E-01 1.42E—-01 7.00E-02
10.00 9.22E—-01 5.53E-01 495E-01 3.61E-01 1.97E -0t 9 O94FE -2 S41FE—-02
12.50 497E-01 2.27E-01 1.94E-01 1.32E-01 8.39E—-02 6.72E—-02 6.37E-02
15.00 2.62E-01 1.11E-01 947E-02 6.63E—02 4.95E~02 5.19E-02 6.46E —02
17.50 1.49E—01 7.04E~02 6.16E-02 4.59E-02 3.50E-02 3.32E-02 3.54E-02
20.00 Q4RF -2 527E~-02 475F—-02 371E—-02 2.60E—02 1.85E—-02 1.30E—02
22.50 6.71E—-Q2 4.17E-02 3.82E-02 3.02E-02 1.87E~02 1.01E-02 5.59E—-03
25.00 5.09E-02 3.27E-02 2.99E-02 2.30E-02 1.28E-02 5.79E—-03 2.67E-03
27.50 401E-02 247E-02 2.23E-02 1.64E-02 8.34E-03 3.50E—-03 1.53F~03
30.00 3.20E-02 1.82E—-02 1.61E-02 1.11E-02 530E-Q03 2.20E-03 Q.00FE — 04
35.00 2.03E-02 9.43E-03 791E-03 4.86E—03 2.08E-03 8.95E—-04 4.53E-04
40.00 1.25E-02 4.80E~-03 3.86E—03 2.15E-03 8.51E-04 381E-04 2.14E-04
45.00 7.52E-03 2.50E—03 1.95E—03 1.02E-03 3.83E-04 1.77E-04 1.07E—-04
50.00 4.53E-03 1.35E-03 1.03E-03 5.17E—-04 1.92E—04 9.17E—-05 5.85E-05
55.00 2.79E-03 773E-04 587E—04 2.92E-04 1.12E-04 5.83E-05 4.06E—05
60.00 1.78E€-03 479E-04 3.64E-04 1.85E—-04 7.73E-05 4.53E~05 3.53E-05
65.00 1.19E-03 321E-04 246E-04 130E-04 5.96E—05 392E-05 337E-05
70.00 8.53E 04 235 04 1.83L 04 1.00E 04 5.06E 05 3.66E 05 3.39L 05
75.00 6.48E—-04 1.87E—-04 1.47E-04 8.44FE-05 4.58E-05 3.52E-05 3.39E-05
80.00 5.22E~04 1.58E~04 1.26E—04 751E-05 431E-05 343E-05 3.35E-05
85.00 4.40E-04 1.40E—04 1.13E-04 6.96E —05 4.17E-05 3.38E-05 3.30E-05
90.00 3.87E—04 1.28E—04 1.05E—04 0.65E—05 4.12E—05 3.38£—05 3.27E—05
95.00 3.50E-04 1.20E-04 9.93E-05 6.45E—05 4.10E-05 3.39E-05 3.26E—05
105.00 304E-04 LLHE-04 931E-05 6.28E—-05 417E-05 3.49E-05 3.33E-05
120.00 2.69E—04 1.05E—04 8.90E—05 6.25E~05 436E-05 372E-05 3.54E-05
135.00 2.52E—-04 1.03E—04 8.89£—05 6.43E—05 4.63E—05 3.96E—05 3.70E—05
150.00 243E-04 1.03E-04 8.96E - 05 6.61E—~05 4.86E—-05 4.16E~03 385E-05
165.00 2.39E-04 1.04E—-04 9.05E—-05 6.77E ~ 05 5.04E~05 4.31E-05 3.96E-05
180.00 2.37E-04 1.04E-04 9.09E-05 6.83£—05 5.11E-05 437E-05 401E-05
total 8.73E—01 5.72E—01 5.28E—01 4.31E—01 3.25E—01 2.65E—01 2.37E—01
rel ff 9.22E-01 6.06E ~ 01 5.59E~01 4.56E—-01 3.48E-01 2.86E-01 2.53E-01
orl ff 1.00E +00 6.61E~01 6.09£-01 4.98E-01 3.80E-01 3.12E-0! 2.76E-01

J. Phys. Chem. Ref. Data. Vol. 27, No. 6. 1998



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,

10048, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’
cross sections from this work, *‘rel ff"" represents total cross sections calculated from the relativistic form factor and “nl £’ represents total cross sections

calculated from the nonrelativistic form factor—Continued®

represents total

Photon energy (keV)

8
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Yterbium (Z=70)

0.00 3.65E+02 3.69E+02 3.85E+02 3.83E+02 3.83E+02 3.82E+Q2 382E+02
0.01 3.65E+02 3.69E+02 3.85E+02 3.83E+02 3.82E+02 3.82E+02 3.82E+02
0.02 3.65E+02 3.69E 1 02 3.85E+02 3.83F+02 3.82E+02 3.82E+02 381E+02
0.04 3.66E+02 3.69E+02 3.85E+02 3.82E+02 3.82E+02 38IE+02 3.80£+02
0.06 3.66E +02 3.69E+02 3.85E+02 3.82E+02 3.831E+02 3.80E+02 3.77E+02
0.10 3.65E+02 3.69E+02 3.85E+02 3.80E+02 3.77E4+02 3.75E+02 3.69E+02
0.20 3.65E+02 3.68E+02 3.82E+02 371E+02 3.63E+02 3.58E+02 3.39E+02
0.30 3.65E+02 3.68E+02 3.79E+02 3.58E+02 344E+02 3.36E+02 3.07E+02
0.40 3.64E+02 3.67E+02 3.75E+02 343E+02 3.24E+02 3.13E+02 2.77E+02
0.50 3.63E+02 3.66E£+02 3.70E+02 3.28E+02 3.04E+02 291E+02 248E+02
0.60 3.63E+02 3.65E+02 3.63E+02 3.12E+02 2.85E+02 2.70E+02 221E+02
0.70 3.62E+02 3.63E+02 3.57E+02 297E+02 2.67E+02 2.50E+02 1.97E+02
0.80 3.61E+02 3.62E+02 3.50E+02 2.83E+02 2.49E+02 2.30E+02 L7SE+02
1.00 3.58E+02 3.58E+02 3.36E+02 2.55E+02 2.16E+02 1.96E +02 1.39F+02
1.20 3.55C 102 3.54E+02 3.21E+02 2.29E+02 1.87E+02 1.66E +02 [.I0E+02
1.50 3.50E+02 346E+Q2 30LE+02 1.94E+02 1.50E +02 1.30E+02 7.96E +01
1.70 3.46E+02 341E+02 2.87E+02 1.73E+02 1.30E+02 1.10E+02 6.46F +01
2.00 3.39E+02 3.33E+02 2.67E+02 1.46F +02 LOSE+02 8.72E 401 4.81E+01
2.50 3.27L 102 3.19E+02 2.36E +02 LIE+0O2 7.53E+01 6.05E+01 314E+01
3.00 3.15E+02 3.04E+02 2.08E+02 8.56F+01 5.48E+01 4.34E+01 2.26E +01
3.50 3.03E+02 2.90E+02 1.83E+02 6.66E+01 4.10E+01 3.24E401 1.76E +01
4.00 2.92E+02 2.76E+02 LOIE+02 5.27E+01 3.18E+01 2.52E+01 141E£+01
5.00 2.69E+02 2.50E +02 1.25E+02 3.47E+01 2.14E+01 1.69E +01 8.88E+00
6.00 247E+02 2.25E+02 9.77E+01 247E+01 1.59E+01 1.22E+01 5.36E+00
7.00 227E+02 2.02E+02 7.71E+01 1.88E +01 1.21E+01 8.96E+00 333E4+00
8.00 2.08E+02 1.81E+02 6.15E+01 1.48E+01 9.02E+00 6.49E +00 2.28E+00
9.00 191E+02 1.62E+02 4.95E+01 [.19E+01 6.59E+00 4.68E +00 L73E+00
10.00 1.74E+02 1.45E+02 4.05E+01 9.59E +00 4.82E+00 3.43E+00 1.40£+00
12.50 1.36E+02 1.10E+02 2.66E+01 5.54E+00 247E+00 1.79E+00 8.69E—01
15.00 1.03E+02 8.44FE+01 1.94E+01 3.29E+00 [.61E+00 1.1I6E+00 5.00E-01
17.50 7.80F +01 6.31E+01 1.50E+01 2.11E+00 1.18E+0Q0 8.34E-01 281E-0Q}
20.00 6.01E +01 5.06E +01 1.17E+0] 1.49E+00 8.72E-01 5.95E—-01 1.68E£—01
22.50 4.74F +01 3.97E+01 9.02E+00 [LI2E+00 6.22E—-01 4.12E-01 1LI1IE-01
25.00 3.84E+01 3.16E+01 6.82E+00 8.79E—-01 4.33£-01 2.82E-01 803K~
27.50 3.18E+01 2.36£ +0U] S5.14E+00 6.91E-01 3.01E-01 1.95£-01 6.24E-02
30.00 2.68E+01 2.11E+01 391E+00 S41E-01 2.13E-01 1.39E-01 5.04E-02
35.00 1.98E ~01 1.52E +01 242E 400 3.25E-01 1.18E-01 189E£-Q2 342E-Q2
40.00 1.51E+01 1.15E+01 1.68E +00 1.97E£-01 7.56E-02 S5.18E—-02 231E-02
45.00 LISE+01 8.83E+00 1.27£+00 1.25E-01 S40E-Q2 3.75E-02 1.53E-02
50.00 8.67E+00 6.80£ +00 9.98E-901 843E-02 4.10E-02 2.84E—-02 1.O1E~02
55.00 6.50F +00 S.19E+00 7.89E£ 01 6.05E—-02 319E-02 2.19E-02 6.66E —03
60.00 4.86F +00 3.92E+00 6.22F—01 4.61E~02 2.52E-02 1.70E-02 4.50E~03
65.00 3.65E+00 2.96E£~00 4.89E~01 3.68E—02 2.02E-02 1.33E-02 313E-03
70.00 2. 77TE+00 2.25E+00 3.86E-01 3.07E-02 1.64E—02 1.O6E - 02 2.27E-03
75.00 2.14E+00 1.74E +00 3.09E-01 2.64E—-02 1.36£—-02 8.56E—03 1.73£-03
80.00 1.69E +00 1.38E +00 2.53E-01 233E-02 1.1I5E—-02 7A1E=03 138K —03
85.00 1.38E +00 LI2E+00 2.12E-01 2A2E-02 9.94E—-03 6.06E —03 1.ISE~-03
90.00 1LI6E +00 9.43E-01 1.84£~01 L9GE-02 8.83£-03 S32E-03 9.96E - 04
95.00 L.OTE+00 8.20E—01 1.64E~01 1.85E-02 8.02E-03 4.77E-03 8.89E—04
105.00 8.34E -0t 6.79E -0 141E-01 1.72E-02 6.97E-03 408F-M3 T.56E 041
120.00 747E-01 6.09£ —01 1.31F£ =01 1.65£-02 6.16-03 3.53£-03 6.52E 04
133.00 744E-01 6.08E 01 .32 =01 LO3IE—02 ST5E-03 3.24E-03 S.98FE—04
150.00 7.65E—01 6.26E£—01 137E-01 1.62E—-02 5.52E-03 3.08E—03 S67E~04
165.00 7.84E-01 6.42£~01 1 41E-0] LO2E—02 S529E-03 2.99£-03 5.52E—04
180.00 7.91E-01 6.48£ =01 1436 -01 1.62E—-02 3.35E-03 296E-03 SATE-04
total LO9E =02 9.05E +0) 238K 01 5398 +00 3235 +00 2.50E+00 1.26E+00
rel ff [41£+02 LO7E+02 2.29E-01 SASE 00 331E+00 2.59E+00 L32E+00
nrl ff 1A8E-02 1LI2E=-02 246E +0i 5.90E~00 3.60E +00 2.81E+00 1 44E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents totg
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sectiony

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

]

0
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Ytterbium (Z=70)

0.00 3.82E+02 3.82E+02 3.82E+02 3.81E+02 3.81E+02 3.81E+02 381E+02
0.01 3.81E+02 381E+02 3.81E+02 3.81E+02 3.81E+02 3.80E+02 3.80E+02
0.02 381E+02 3.80E+02 3.80E+02 3.80E+02 3.79E+02 3.78E+02 3.77E+02
0.04 3.78E+02 3.71E+02 3.76E+02 3.75E+02 3.73E+02 3.71E+02 3.70E+02
0.06 3.75E+02 3.71E+02 3.70E+02 3.68E+02 3.64E+02 3.60E+02 3.57E+02
0.10 3.64E+02 3.56E+02 3.54E+02 3.49E+02 3.41E+02 3.34E+02 3.30E+02
0.20 3.28E+02 3.09E+02 3.06E+02 295E+02 2.80E+02 2.69E+02 2.61E+02
0.30 2.91E+02 2.65E+02 2.60E +02 2.46E+02 2.26E+02 2.11E+02 2.01E+02
0.40 2.56E+02 2.25E+02 2.19E+02 2.03E+02 1.81E+02 1.64E+02 1.53E+02
0.50 2.24E+02 1.90E+02 1.83E+02 1.66E +02 1.44E +02 1.28E+02 1.18E+02
0.60 1.95E+02 1.60E+02 1.53E+02 1.36E+02 1.15E+02 1.01E+02 9.28E+01
0.70 1.70E+02 1.35E+02 1.28E+02 L13E+02 9.30E+01 8.03E+01L 7.30E+01
0.80 1.48E+02 1.14E+02 1.08E+02 9.34E+01 7.57E+01 6.43E+01 5.79E+01
1.00 1.13E+02 8.30E+01 7.77E+01 6.55E+01 5.12E+01 4.24E+01 3.75E+01
1.20 8.73E+01 6.13E+01 5.70E+01 4.72E+01 3.62E+01 2.98E+01 2.63E+01
1.50 6.03E+01 4.04E+01 3.73E+01 3.06E +01 2.38E+01 2.04E+01 1.88£ +U1
1.70 4.80E+01 3.17E+01 2.92E+01 2.41E+01 1.91E+01 1.69E+01 1.62E+01
2.00 3.53E+01 2.34E+01 2.17E+01 1.81E+01 1.46E+01 1.29E+01 1.23E+01
2.50 2.34E+01 1.63E+01 1.52E+01 1.27E+01 9.61E+00 7.36E+00 5.92E+00
3.00 1.72E+01 1.21E+01 1.12E+01 9.09E +00 6.15E+00 3.95E+00 2.66E+00
3.50 1.31E+01 8.66E +00 7.90E+00 6.14E+00 3.89E+00 2.39E+00 1.58E+00
4.00 9.97E+00 596E+00 5.34E+00 4.00E+00 2.57E+00 1.77E+00 1.35E+00
5.00 5.66E+00 2.89E+00 2.54E+00 1.88E+00 1.41E+00 1.36E+00 1.50E+00
6.00 3.32E+00 L74E+00 1.54E+00 1.19E+00 9.47E—-01 9.45E-01 1.06E+00
7.00 2.17E+00 1.30E+00 1.18E+00 9.36E—-01 6.76E—01 5.09E-01 4.08E—-01
8.00 1.57E+00 1.04E+00 9.55E—01 7.58E-01 4.72E-01 2.60E—01 1.48E—01
9.00 1.21E+00 8.01E—01 7.33E-01 5.63E—01 3.16E—01 1.50E—-01 7.41E—02
10.00 9.58E—01 5.83E—-01 5.23E-01 3.84E-01 2.09E-01 1.03E-01 5.48E—02
12.50 5.23E-01 242E-01 2.07E-01 1.41E-01 8.80E—02 6.81E-02 6.21E—02
15.00 2.77E-01 L17E-01 9.93E—-02 6.91E—-02 5.10E-02 532E-02 6.60E —02
17.50 1.56E—01 7.28E—02 6.35E—02 4.70E—-02 3.59-02 348E—-02 3.82E—-02
20.00 991E-02 5.40E-02 4.86E—-02 3.77E-02 2.67TE—02  1.97E-02 1.54E—-02
22.50 6.96E—02 4.28E-02 391E-02 3.09£~02 1.94E—02 1.08E—-02 6.18E—03
25.00 5.26E-02 3.37E-02 3.08£—-02 2.38E-02 1.34E-02 6.21E—03 291E—-03
27.50 4 13E—- 257FE—-02 2.32E-02 1.72E-02 8.86E—03 3.75E-03 1.65E—-03
30.00 3.30E-02 1.91E-02 1.69E — 02 1.18E-02 5.69E—-03 2.36E—-03 1.06E-03
35.00 2.11E-02 1.00E—02 8.44E-03 5.25E-03 2.27E-03 9.69E—04 4.84E-04
40.00 1.31E-02 5.15E—-03 4.16E-03 2.34E-03 9.36E—04 4.17E-04 2.32E-04
45.00 7.97E-03 2.70E-03 2.12E-03 1.11E-03 4724F-04 1.95E—-04 1.17E—-04
50.00 4.84E-03 1.47E-03 LLI3E-03 5.69E—-04 2.12E-04 1.01E-04 6.44E-05
55.00 3.00E-03 8.45E—-04 6.44E—04 3.22E-04 1.24E-04 6.44E—-05 4.47E-05
60.00 1.93E—-03 5.25E-04 4.00E-04 2.04E-04 8.54E-05 4.98E-05 3.86E-05
65.00 1.30E—03 3.53E—-04 2.71E-04 1A3E~04 6.56E—05 4.29E—05 IATE—0S5
70.00 9.31E-04 2.59E—04 201E-04 1.11E-04 5.55E-05 3.99E-05 3.67E—05
75.00 7.10E—-04 2.06E—-04 1.62E—04 9.29£-05 5.0tE-05 3.83E-05 3.67E—-05
80.00 5.72E—-04 1.74E—04 1.39E—04 8.25E—05 4.71E-05 3.72E-05 3.62E—05
85.00 4.83E-04 1.54E—-04 1.24E-04 7.64E—05 4.55E-05 3.66E—05 3.55E—-05
90.00 4.25E-04 1.41E-04 1LISE—04 7.29E—-05 4.48E-05 3.65E—-05 3.52E-05
95.00 3.85E—-04 1.32E-04 1.09E—-04 7.05E—-05 4.45E-05 3.65E—-05 3.50E—-05
105.00 3.34E-04 1.22E—-04 1.O2E—-04 6.83E—05 4.50E-05 3.74E-05 3.56E—-05
120.00 295E-04 1.L14E-04 9.71E-05 6.77E—-05 4.68E—05 3.97E-05 3.76E—05
135.00 276E-04 1.12E—04 9.66E—05 6.94E—-05 4.95E-05 4.21E—-05 3.93E-05
150.00 2.66E—04 [LI2E—-04 9.71E-05 7.1E-05 5.18E—05 441E-05 4.08E—05
165.00 261E—-04 1LI2E—04 9.79E-05 7.26E-05 5.36E—05 4.56E—05 4.19E-05
180.00 2.60E-04 [LI3E-04 9.83E—-05 7.32E-05 543E-05 4.63E—05 4.24E—05
total 9.08E—01 5.95E-01 SA49E-01 4.48E-01 3.38£-01 2.76E-01 2.46E—-01
rel ff 9.60E—01l 6.31E—01 5.82E—01 4.75E£-01 3.62E-01 2.98E-01 2.64E—01
nrl ff 1.05E+00 6.90E—-01 6.36E-01 5.20E-01 3.96E-01 3.26E-01 2.88E—-01
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TabLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel " represents total cross sections calculated from the relativistic form factor and *‘nrl ff”” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

]
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Lutetium (£=71)

0.00 3.76E +02 3.79E+02 3.96E+02 3.94E+02 3.94E +02 3.93E+02 3.93E+02
0.01 376E+02 3.79E+02 3.96E +02 3.94E+02 3.93E+02 3.93E+02 3.92E+02
0.02 3.76E+02 3.79E+02 3.96E +02 3.94E+02 3.93E+02 3.93E+02 3.92E+02
0.04 3.76E+02 3.79E+02 3oL +U2 3.93E£+02 3.93E£+02 3.92£+02 3.90L +02
0.06 3.76E +02 3.79E +02 3.96E+02 3.93E+02 3.91E+02 391E+02 3.88E+02
0.10 3.76E+02 3.79E+02 3.95E+02 391E+02 3.88E+02 3.86E+02 3.79E+02
0.20 3.75E+02 3.79E+02 3.93E+02 3.82E+02 3.73E+02 3.68F+02 3.49E+02
0.30 3. 75E+02 3.78E+02 3.90E+02 3.68FE+02 3.54E+02 3.46E+02 3.17E+02
0.40 3.74E+02 3.77E+02 3.85E+02 3.54E+02 3.34E4+02 3.23E+02 2.86E+02
0.50 373E+02 3.76E+02 3.80E+02 3.38E+02 3.14E+02 3.00E+02 2.56E+02
0.60 3.73E+02 3.75E+02 3.74E+02 3.22E+02 2.94E+02 2.79E+02 2.29E+02
.70 3.72E+02 3.73E+02 3.68E+02 3.07E+02 2.75E+02 2.58E+02 2.04E+02
0.80 3 71E+02 372E+02 3.60E+02 2.92E+02 2.57E+02 2.38E+02 181E+02
1.00 3.69E +02 3.68E+02 3.46E+02 2.63E+02 2.23E4+02 2.02E +02 1L44E+02
1.20 3.66E +02 3.64E+02 3.31E+02 2.36E+02 1.93E+02 1.72E+02 1.1SE+02
1.50 3.60E+02 3.56E+02 3.10E+02 2.00E+02 . 1.56E+02 1.34E+02 8.28E+01
1.70 3.56E+02 3.51E+02 2.96E+02 1.79E+02 1.35E+02 1.14E+02 6.72E +01
2.00 3.49E+02 343E+02 2.76E+02 1.52E+02 1.09E +02 9.06E +01 5.00E+01
2.50 337E+02 3.28E+02 2.44E +02 1.16E+02 7.83E+01 6.29E +01 3.25E+01
3.00 3.24E+02 3.13E+02 2.1SE+02 8.90E+01 5.70E+01 4.51E+01 2.33E+01
3.50 3.13E+02 2.99E+02 1.90E+02 6.93E+01 4.26E+01 3.37E+01 1.81E+01
4.00 3.01E+02 2.85E+02 1.67E+02 548E+01 3.29E+01 2.61E+01 1.45E +01
5.00 277E+02 2.58E+02 1.29E+02 3.61E+01 2.20E+01 1.74E+01 9.25E+00
6.00 2.55E+02 2.33E+02 1.01E+02 2.56E+01 1.64E+01 1.26E+01 5.62E+00
7.00 2.34E+02 2.09E+02 8.02E+01 1.94E +01 1.25E+01 9.29E +00 3.50E+00 -
8.00 2.15E+02 1.87E4+02 6.39E+01 1.53E+01 9.39E+00 6.77E+00 2.38E+00
9.00 1.97E+02 1.68E+02 5.15E+01 1.23E+01 6.91E+00 4.91E+00 1.79E +00
10.00 1.80E+02 1.50E+02 421E+01 9.94E+00 5.06E+00 3.60E +00 1.45E+00
12.50 1.41E+02 [.14E+02 2.75E+01 5.79E+00 2.58E+00 1.86F +00 9.04E-01
15.00 1.07E+02 8.75E+01 2.00£ +01 3.45E+00 1.66E +00 1.20E+00 5.27E-01
17.50 8.13E+01 6.75E+01 1.55E+01 2.21E+00 1.22E+00 8.65E-01 2.98F£—-01
20.00 6.25E+01 5.25E+01 1.21E+01 1.SSE+00 9.07E-01 6.21E~01 1.77E-01
22.50 4.92E+01 4.12E+01 9.38E +00 1.17E+00 6.52E~01 4.33E-01 1.16E-01
25.00 397E+01 3.28E+01 TA3E+00 9.12E-0 4.57E-01 2.98E-01 8.34E—02
27.50 3.28E+01 2.65E+01 5.39E+00 7.20E-01 3.19E-01 2.07E-01 6.45E—-02
30.00 2.76E+01 2.18E+01 4.10E+00 5.65E—01 2.26E-01 1.47E-01 5.20E-02
35.00 2.03E +01 1.56E +01 2.53E+00 - 3.42E-01 1.24E-01 8.26E—02 3.53E-02
40.00 1.54E+01 1.17E+01 1.74E+00 2.08E-01 7.87E—-02 5.37E-02 2.39E-02
45.00 1.18E+01 9.06E +00 1.31E+00 1.32E-01 5.59E~02 3.87E-02 1.60E —02
50.00 8.93E +00 6.99E +00 1.03E+00 8.86E—02 4.22E-02 2.93E-02 1.06E-02
55.00 6.73E+00 5.36E+00 8.17E~-01 6.33E—-02 3.29E-02 2.27E-02 7.06E—03
60.00 5.04E+00 4.07E +00 6.47E-01 4.80E—-02 2.61E—02 1.77E~-02 4.80E-03
65.00 3.79E+00 3.08E+00 5.11E-01 3.82E-02 2.09E~-02 1.39E-02 3.36E—03
70.00 2.87E+00 2.35E+00 4.06E-01 3.18E-02 1.71E-02 LIIE-02 2.45E-03
75.00 2.22E4+00 1.81E+Q0 3.26E-01 273E-02 142E-02 9.03£-03 1.87E-03
80.00 1.75E+00 1.43E+00 2.67E~01 242E-02 [.21E-02 7.53E-03 1.50£-03
85.00 1.42E+00 1.16E +00 2.25E-01 2.20E-02 1.05E~02 6.45F—-03 1.25E-03
90.00 1.19E 400 9.77E-01 1.94E-01 204E-02 9.35E-03 S5.68E~03 1LO9E—-03
95.00 1.03E+00 8.47E-0] 1.73E-01 1.93E-02 8.52E~03 S.11E-03 9.71E-04
105.00 8.52E-01 6.98E — 01 1.49E - 01 1.81E~02 7.44E-03 4.39E-03 8.27TE-04
120.00 7.57E—-01 6.22E-01 1.38£-01 1.74E-02 6.62E—03 3.82E-03 TASE—-04
135.00 7.51E-01 6.17E-01 1.39£-01 1.72E-02 6.20E—03 3.52E-03 6.56E—~04
150.00 7.71E-01 6.34E-01 1.44E~01 1.72E-02 5.96E-03 3.35E-03 6.22F—04
165.00 7.89E—-01 6.50E-01 1.48E-01 L72E-02 S5.83E-03 3.25E-03 6.05E — 04
180.00 7.96E—-01 6.56E — 01 1.49F~01 1.72E-02 5.79E—03 3.22E-03 6.00E 04
total 1L13E+02 9.36F£ +01 247E+01 5.60E 00 3.36E+00 2.60£ +00 [.31E+00
rel ff LATE+02 1.LILE+02 2.38E-01 S.66£+00 3A44E+00 2.69E£+00 1.37E+00

nrl ff 1.33E+02 1LI7TE+02 2.55E+01 6.15E+00 3.75E+00 2.93E+00 1.S0E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tot
cross sections from this work, “‘rel ff”’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff”’ represents total cross sectio
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Lutetium (Z=71)

0.00 3.93E+02 3.92E+02 3.92E+02 3.92E+02 3.92E+02 3.92E+02 391£+02
0.01 3.92E+02 3.92E+02 3.92E+02 3.92E+02 391E+02 391E+02 3.91E+02
0.02 3.92E+02 391E+02 391E+02 3.91E+02 3.90E+02 3.89E+02 3.88E+02
0.04 3.89E+02 3.87E+02 3.87E+02 3.86E+02 3.84E+02 3.82E+02 3.81E+02
0.06 3.85E+02 3.82E+02 381E+02 3.79E +02 3.75E+02 3.71E+02 3.68E+02
0.10 3.75E+02 3.66E+02 3.64E+02 3.59E+02 351E+02 344E+02 3.40E+02
0.20 3.38E+02 3.19E+02 3.15E+02 3.05E+02 2.89E+02 2.77E+02 2.70E+02
0.30 3.00E+02 2.74E+02 2.69E+02 2.54E+02 2.34E+02 2.18E+02 2.08E+02
0.40 2.64E+02 2.33E+02 2.26E£+U2 2.10E+02 1.87E+02 1.70E +02 1.59E+02
0.50 2.32E+02 1.97E+02 1.90E+02 LL72E+02 1.49E+02 1.33E+02 1.23E+02
0.60 2.02E+02 1.66E+02 1.59E+02 141E+02 1.20E+02 1.05E+02 9.63E+01
0.70 1.76E+02 1.40E +02 1.33E+02 L17E+02 9.66E+01 8.35E+01 7.59E+01
0.830 1.54E£+02 1.19E+02 1.1I2E+02 9.70E +01 7.86E+01 6.69E +01 6.04E+01
1.00 1.17E+02 8.62E+01 8.07E+01 6.81E+01 5.33E+01 441E+01 3.90E+01
1.20 9.07E+01 6.38E+01 5.93E+01 491E+01 3.76E+01 3.08E+01 2.72E+01
1.50 6.27E+01 4.20E+01 3.88E+01 3.18E+01 2.46E+01 . 2.09E+01 1.93E+01
1.70 4.99FE +01 3.29E+01 3.03£+01 2.49E+01 1.97E+01 1.74E +01 1.65E+01
2.00 3.66E +01 2.42E+01 2.23E+01 1.86E +01 1.50E +01 1.34E+01 1.28E+01
2.50 242E+01 1.67E+01 1.56E +01 1.30E+01 9.96E+00 7.75E+00 6.33E+00
3.00 1.77E+01 1.24E+01 1.16E+01 943E+00 6.43E+00 4.17E+00 2.83E+00
3.50 1.35E+01 9.02E+00 8.26E+00 6.44E +00 4.09E+00 2.50E+00 1.64E+00
4.00 1.03E+01 6.27E+00 5.62E+00 4.23E+00 2.70E+00 1.82E+00 1.35E+00
5.00 5.92E+00 3.04E+00 2.67E+00 1.98E+00 1.46E+00 1.38E+00 1.50E+00
6.00 3.48E+00 1.80E +00 1.60E +00 1.22E+00 9.78E—01" 991E-01 1.13E+00
7.00 226E+00 1.33E+00 1.21E+00 9.58E—-01 7.02E-01 546E—-01 4.54E—01
8.00 1.63E+00 1.07E+00 9.84F -0t 7.82E—-01 4.94E-01 2.80E—-01 1.63E—-01
9.00 1.25E+00 8.33E-01 7.64E—01 5.90E-01 3.34E-01 1.60E—01 7.90E—-02
10.00 9.93E—-01 6.14E-01 5.52E—-01 4.08E—01 2.22E-01 1.08E—01 5.60E—02
12.50 S5.48E~01 2.58E—-01 221E-01 1.50E-01 9.24E~02 6.91E—02 6.05E—02
15.00 2.92E-01 1.23E-01 1.04E-01 7.23E-02 5.28E—~02 5.44E—-02 6.69E — 02
17.50 1.65E—01 7.55E—02 6.55E—02 481E-02 3.68E—02 3.64E—-02 4.09E—02
20.00 1.04E-01 5.54E-02 4.96E—02 3.84E—-02 2.74E-02 2.09E-02 1.70E-02
22.50 7.23E-02 4.38E—-02 4.00E—02 3.15E-02 2.01E-02 1.16E—02 6.83E-03
25.00 S43E-02 347E-02 317E-02 2.46E—02 141E-02 6.65E—03 3.19E-03
27.50 4.26E—02 2.66E—02 241E-02 1.80E—-02 9.40E-03 4.02E-03 1.77E—-03
30.00 3.40F~02 1.99F—-02 177TE—-02 125E£-02 6.10E—03 2.53E-03 1.13E—-03
35.00 2.18E-02 1.06E—-02 8.98E—03 5.65E—-03 2.46E-03 1.05SE-03 S5.16E—04
40.00 1.37E-02 5.51E—-03 4.48E-03 2.55E-03 1.03E-03 4.56E—04 2.50E—-04
45.00 842E—-03 2.92E-03 230E-03 1.22E—-03 4.67TE—04 2.15E-04 1.28E—04
50.00 5.16E-03 _1.5@E—03 1.23E-03 6.25E—04 235E—-04 1.12E-04 7.08E—-05
55.00 3.22E-03 9.23E—-04 7.05E—04 3.54E—-04 1.37E-04 T.11E-05 4.90E—05
60.00 2.08E-03 5. 7SE—-04 4.39E-04 2.25E—-04 9.42E-05 5.48E—05 4.22E—-05
65.00 141E-03 3.88E—04 2.98E—-04 1.58E—-04 7.22E-05 4.70E—05 3.99E—05
70.00 1.01E-03 285E—-04 222E-04 1.22E 04 6.10L 05 4.35E 05 3.98L—05
75.00 TI5E-04 226E—-04 1.78E—-04 1.O2E-04 S549E-05 4.17E—-05 397E-05
80.00 6.26E—04 1.91E-04 1.53E-04 9.06E — 05 5.14E-05 4.04E—-05 390E-05
85.00 5.30E-04 1.69E—04 1.37E-04 8.38E—05 4.95E—-05 3.96E-05 3.83E-05
90.00 4.66E —04 1.55E—04 1.27E-04 7.98E-05 4.87E—-05 3.94E-0S 3.78E—-05
95.00 4.22E-04 1.45E—-04 1.20E—04 7.71E-05 4.82E—-05 393E-05 - 3.75E-05
105.00 3.67E—-04 1.34E-04 1.12E—-04 7.44F ~05 4.86E—05 4.01E—05 3.80E-05
120.00 324E-04 1.25E-04 1.06E—04 7.34E—-05 5.02E-05 4.23E—-05 4.00E—-05
135.00 3.03E-04 1.22E-04 LLOSE-04 7.49E—-05 5.29E-05 4.47E-05 4.17E-05
150.00 292E-04 1.22E—-04 1.OSE—04 7.65E 05 5.51E-05 4.67E—-05 4.32E-05
165.00 2.86E—04 1.22E-04 1.06E—04 7.80E—~05 5.69E-05 4.83E—05 4.44F — 05
180.00 284E—04 1.22E - 04 1.06F — 04 7.86E—05 5.77E-05 4.89E 05 4.49E-05
total 944E—01 6.19E—-01 5.70E—0t 4.66E—01 351E~-01 2.86E—01 2.56E-01
rel ff 9.98E—01 6.57E—01 6.05E£ - 01 4.95FE—01 3.77E-01 3. 10E-01 2.74E-01
nrl ff 1.09E ~00 7.19E-01 6.63£—01 542E-01 4.13E-01 340E—-01 3.01E-01
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TasLE §. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
j004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents total
cross sections from this work, “‘rel ff"” represents total cross sections calculated from the relativistic form factor and “‘nrl ff*” represents total cross sections
.alcutated from the nonrelativistic form factor—Continued®

Photon energy (keV)

9 .
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6

Hafoium (Z=72)
0.00 3.86E+02 3.89E+02 4.07E+02 4.05E+02 4.05E+02 4.04E+02 4.04E+02
0.01 3.86E +02 3.89E+02 4.07E+02 4.05E+02 4.04E+02 4.04E+02 4.03E+02
0.02 3.86E+02 3.90E+02 4.07E+02 4.05E+02 4.04E+02 4.04E+02 4.03E+02
0.04 3.86E+02 3.90E +02 4.07E+02 4.04E+02 4.04E +02 4.03E+02 401E+02
0.06 3.86E+02 3.90E+02 4.07E+02 4.04E+02 4.02E+02 4.02E+02 3.98E+02
0.10 3.86E+02 3.89E+02 4.06E+02 4.02E+02 3.99E+02 3.97E+02 3.90E+02
0.20 3.86E+02 3.89E+02 4.04E+02 3.92E+02 3.84E+02 3.79E+02 3.60E +02
0.30 3.85E+02 3.89E+02 4.01E+02 3.79E+02 3.65E +02 3.56E+02 3.27E+02
0.40 3.85E+02 3.88E+02 3.96E+02 3.64E+02 3.44E+02 3.33E+02 2.95E+02
0.50 3.84E+02 3.87E+02 391E+02 348E+02 3.24E+02 3.10E+02 2.64E+02
0.60 3.83E+02 3.85E+02 3.85E+02 3.32E+02 3.04E+02 2.87E+02 2.36E+02
0.70 3.82E+02 3.84E+02 3.78E+02 3.16E+02 2.84E+02 2.66E +02 2.11E+02
0.80 381E+02 3.82E+02 371E+02 3.01E+02 2.65E+02 246E+02 1.88E+02
1.00 3.79E+02 3.79E+02 3.56E+02 2.72E+02 2.31E+02 2.09E+02 149E+02
1.20 3.76E+02 3.74E+02 341E+02 2.44E +02 2.00E+02 1L.78E+02 1LI9E+02
1.50 3.70E+02 3.67E+02 3.20E+02 2.07E+02 1.61E+02 1.39E+02 8.60E +01
1.70 3.66E+02 3.61E+02 3.05E+02 1.85E+02 1.40E+02 1.19E+02 6.99E+01
2.00 3.59E+02 3.53E+02 2.85E+02 1.57E+02 1.I3E+02 9.41E+01 5.21E+01
2.50 347E+02 3.38E+02 2.52E+02 1.20E+02 8.13E+01 6.54E+01 3.38E+01
3.00 3.34E+02 3.23E+02 2.23E+02 9.24E+01 5.94E+01 4.69E +01 241E+01
3.50 3.22E+02 3.08E+02 1.96E +02 7.20E+01 4.44E +01 3.50E +01 1.86E+01
4.00 3.10E+02 2.94E+02 1.72E+02 5.69E+01 3.42E+01 2.71E+01 1.49E+01
5.00 2.86E+02 2.66E+02 1.34E+02 3.75E+01 2.27E+01 1.80E+01 9.62E+00
6.00 2.63E+02 2.40E+02 1.0SE+02 2.65E+01 1.68E+01 1.30E+01 5.90E +00
7.00 241E+02 2.16E+02 8.32E+01 2.00E+01 1.29E+01 9.62E+00 3.67E+00
8.00 2.21E+02 1.94E+02 6.64E+01 1.58E+01 9.76E+00 7.06E +00 2.48E+00
9.00 2.03E+02 1.73E+02 5.36E+01 1.27E+01 7.23E+00 5.14E+00 1.85E+00
10.00 1.86E+02 1.55E+02 4.38E+01 1.03E+01 5.31E+00 3.77E+00 1.49E+00
12.50 1.46E +02 1.18E+02 2.34E+01 6.04E +00 2.70E +00 1.95E+00 9.39E-01
15.00 1.12E+02 9.08E+01 2.06E+01 3.61E+00 1.72E+00 1.24E+00 5.54E-01
17.50 8.47E+01 7.02E+01 1.59E+0t 231E+00 1.26E+00 8.95E—-01 3.15E-01
20.00 6.51E+01 5.46E+01 1.25E+01 1.61E+00 942E—-01 6.47E—01 1.87E-01
2250 5.12E+01 4.29E+01 9.73E+00 1.21E+00 6.83E—01 4.55E-01 1.22E-01
25.00 4.12E+01 341E+01 7T44E+00 9.46E—01 4.82E-01 3.14E-01 8.68E—02
27.50 3.39E+01 2.75E+01 5.64E+00 7.48E—01 3.37E-01 2.18E-01 6.67E—02
30.00 2.85E+01 2.26E+01 4.30E+00 5.90£—-01 239E-01 1.55E-01 5.35E—-02
35.00 2.09E+01 1.61E+01 2.64E+00 3.60E—~01 1.31E-01 8.66E—-02 3.63E-02
40.00 1.59E+01 121E+01 1.81E+00 2.20E-01 821E-02 5.58E~02 248E—02
45.00 1.21E+01 9.31E+Q0 1.35E+00 1.39E—-0! 5.78E-02 3.99E-02 1.67E-02
50.00 9.22E+00 721E+00 1.06E+00 9.31E—02 435E-02 3.02E-02 LI1IE-02
55.00 6.97E +00 5.54E+00 8.44E-01 6.62E—-02 339E-02 234E-02 7.48E—-03
60.00 5.25E+00 4.23E+00 6.71E-01 5.00E-02 2.69E-02 1.83E-02 5.11E-03
65.00 3.95E+00 3.21E+00 5.33£-01 3.97E-02 2.17TE-02 1.45E-02 3.60E—-03
70.00 3.00E +00 245E+00 4.25E-01 3.29E-02 1.78E-02 1.16E-02 2.64E—03
75.00 2.32E+00 1.90E+00 343E-01 2.83E-02 1.48E—-02 9.50£-03 202E—03
80.00 1.83E+00 1.50E +00 2.82E-01 2S51E-02 1.27E-02 7.96E—~03 1.63E—-03
85.00 1.48E+00 1.22E+00 137E-01 228E-02 1.11E-02 6.85E—-03 1.36E—-03
90.00 1.24E+00 1.02E+00 2.06E-01 2.12E-02 9.89E-03 6.05E—03 1.18E~-03
95.00 LO7E +00 8.82E =01 1.83£~01 201E-02 9.04£ - U3 S41E-03 1.U6E—03
105.00 8.79E-01 7.24E-01 [.58E-01 1.89£-02 7.93E-03 471E-03 9.04E-04
120.00 7.77E-01 6.41E-01 1.45E-01 1.83£-02 7.09E-03 4.12E-03 7.83E—04
135.00 7.68E-01 6.34E£—-01 1.46E—01 1.82E-02 6.67E—03 3.81E-03 7.19E-04
150.00 7.86E - 01 6.50E — 01 1.50£-01 1,826 - 02 6.42E—03 3.63£—03 6.82E — 04
165.00 8.04E~01 6.66E — 01 1.55E~01 1.83E-02 6.29E-03 3.53E-03 6.63E—04
180.00 8.IE-01 6.72E-01 1.56E 01 1.83£-02 6.25E—03 3.50E-03 6.57E—04
total {I7E+02 9.69E£+01 2.56E+01 5.82E+00 349E+00 2.70£+00 1.36E+00
rel ff LS3E+02 1LLI6E+02 247E+01 5.88E+00 3.57E+00 2.79E+00 1.43E+00
nrl ff 1.39E+02 1.21E£+02 2.65E+01 6.39£+00 3.90E +00 3.05E+00 1.56E+00
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964;(}:.i
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents tom)’
cross sections from this work, ‘“‘rel ff”’ represents total cross sections calculated from the relativistic form factor and “‘nrl £f** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

0
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Hafnium (Z=72)

0.00 4.04E+02 4.03E+02 4.03E+02 4.03E+02 4.03E+02 4.03E+02 4.02E+02
0.01 4.03E+02 4.03E+02 4.03E+02 4.03E+02 4.02E+02 4.02E+02 4.02E+02
0.02 4.03E+02 4.02E+02 4.02E+02 4.02E+02 4.01E+02 4.00E+02 3.99E+02
0.04 4.00E+02 3.98E+02 3.98E+02 3.97E+02 3.95E+02 3.93E+02 391E+02
0.06 3.96E+02 3.93E+02 3.92E+02 3.90E+02 3.85E+02 3.82E+02 3.79E+02
0.10 3.85E+02 377E+02 3.75E+02 3.70E+02 3.62E+02 3.55E+02 3.50E+02
0.20 348E+02 3.29E+02 3.25E+02 3.14E+02 2.98E+02 2.86E+02 2.78E+02
0.30 3.09E+02 2.83E+02 277E+02 2.63E+02 242E+02 2.25E+02 2.15E+02
0.40 273E4+02 2.41E+02 2.34E 102 2.17E 102 1.93L 102 1.76C+02 1.64E+02
0.50 2.39E+02 2.03E+02 1.96E+02 1.78E+02 1.55E+02 1.37E+02 1.27E+02
0.60 2.09E+02 1.71E+02 1.64E+02 1.47E+02 1.24E+02 1.09E +02 9.99E +01
0.70 1.82E+02 1.45E+02 1.38E+02 1.21E+02 1.00E+02 8.67E+01 7.89E+01
0.80 1.59C 1 02 1.23E£+02 1.16E+02 1.01E+02 8.17E+01 6.96E+01 6.28E+01
1.00 1.22E+02 8.95E+01 8.38E+01 7.08E+01 5.54E+01 4.59E+01 4.06E+01
1.20 9.41E+01 6.64E +01 6.16E+01 5.11E+0! 391E+01 3.20E+01 2.81E+01L
1.50 6.52E+01 437E+01 4.03E+01 3.30E+01 2.55E+01 2.15E+01 1.97E+01
1.70 5.19E+01 3.41E+01 3.14E+01 2.58E+01 2.04E+01 1.78E+01 1.69E+01
2.00 3.81E+01 2.50E+01 231E+01 1.92£+01 1.55E+01 1.38E+01 1.32E+01
2.50 2.50E+01 1.72E+01 1.60E +01 1.34E+01 1.O3E+01 8.14E+00 6.77E+00
3.00 1.82E+01 1.28E+01 1.19E +01 9.75E+00 6.71E+00 441E+00 3.03E+00
3.50 1.39E +01 9.38E+00 8.60E +00 6.7T4E+00 4.29E+00 2.62E+00 1.70E +00
4.00 1.07E+01 6.57E+00 591E+00 4.46E+00 2.83E+00 1.87E+00 1.36E+00
5.00 6.19E +00 3.20E+00 281E+00 2.08E+00 1.52E+00 1.41E+00 1.50E +00
6.00 3.65E+00 1.87E+00 1.66E +00 1.27E+00 1.01E+00 1.03E+00 1.19E+00
7.00 2.36E+00 L37E+00 1.24E+00 9.80E—01 727E-01 5.84£-01 5.04E-01
8.00 1.69E +00 1.10E+00 1.01E+00 8.05E—01 5.17E-01 3.01E-01 1.82E—-01
9.00 1.30E+00 8.65E—01 7.94FE—-01 6.16E—01 3.52E-01 1.70E-01 8.50E—02
10.00 ' 1.03E+00 6.44E—01 5.81E-01 431E-01 2.35E-01 1.13E-01 ST7TE-02
12.50 S5.74E-01 2.74E-01 2.35E-01 1.61E—-01 9.72E—-02 7.01E—-02 5.90E-02
15.00 3.08E-01 1.30E -0l 1.10E—-01 7.57E—-02 5.46E—02 5.54E£-02 6.73E—02
17.50 1.74E-01 7.83E—02 6.77E—-02 4.94E—-02 377E-02 3.79E-02 4.35E-02
20.00 1.09E-01 5.69E—02 5.08E—02 3.90E-02 281E—-02 221E-02 1.87E-02
22.50 7TS1E-02 4.49E—02 4.09E-02 3.21E-02 2.08E-02 1.24E-02 7.57E-03
25.00 5.61E-02 3.56E-02 3.26E-02 2.54E-02 1.47E-02 7.11E-03 349E-03
27.50 4.39E-02 2.76E—02 2.50E-02 1.88E~02 9.93E-03 4.30E-03 1.92E-03
30.00 3.51E-02 2.08£—02 1.85E-02 1.32E-02 6.51E—-03 2.72E-03 1.20E-03
35.00 2.26E-02 1.I12E-02 9.54E-03 6.07E—03 2.67E-03 1.13E-03 S549E—-04
40.00 143E-02 5.89E-03 4.81E-03 277E-03 1.L12E-03 497E-04 2.69E—04
45.00 8.89E—-03 3.14E-03 248E-03 1.33E-03 5.15E-04 2.36E—04 1.39E—04
50.00 549E-03 1.736-03 1.34E—-03 6.86F —04 2.59E-04 1.24E—04 777E-05
55.00 345E-03 1.OIE-03 7.70E-04 3.90E-04 1.52E—-04 7.84E—05 5.38E-05
60.00 224E-03 6.29E - 04 4.82E-04 248E-04 1.04E - 04 6.02E—05 4.61E—05
65.00 1.53E-03 4.26E-04 3.28E-04 1.74E-04 7.95E-05 5.14E-05 434E-05
70.00 1.ICE-03 3I3E-04 244FE 04 1.34F - 04 6.69E—-05 4.74E-05 431E-05
75.00 846E—04 249E-04 1.96F — 04 LI2E-04 6.01£-05 4.53E-05 4.29E-05
80.00 6.84£—04 LI0E-04 [.68E - 04 9.95E-05 S6LE—-05 438E-05 4.21E-05
85.00 5.80E—- 04 1.86E—04 1.50E - 04 9.18E-05 S5.40E-05 4.29E-05 4.12E-05
90.00 S.11E-04 1.70E - 04 1.39E-04 8.73E—-05 5.29E-05 4.25E-05 4.06E—-05
95.00 463E-04 1.59E—-04 1.3TE-04 8.42E-05 5.23E-05 4.23E-05 4.02E-05
105.00 4.03E-04 146E-04 1.228-04 8.10E—-05 5.25E-05 4.30E-05 4.06E-05
120.00 3.56F— 0+ 1.36E—-04 LLISE-04 7.95E-05 5.39E-05 4.51E-05 4.26F£—05
135.00 3A2E-04 1.33E-04 LLI4E-04 8.08E—05 S5.65£—-05 4.75E-05 4.43E—05
150.00 2 19E—-04 1.32E-04 LIME-04 8.23E~05 5.88E-0S 4.95E-05 4.58E—05
165.00 IE-04 1.32E-04 LISE-04 8.37E-05 6.06F — 05 5.12E-05 4.70E—-05
180.00 IIE-04 1L32E-04 LLISE-04 8.43E-05 6.13£—05 5.18E-05 4.75E-05
total 9.80£ 01 6.42E-01 5.92E-01 +84E-01 3.65E-01 297E-01 2.66F—01
rel ft 1.O4E =00 6.83£—01 6.29E-01 S 4E-01 3.92E-01 3.22E-01 2.85E-01
nri ff 1.I4E-00 TA9E - 01 6.90£ - 01 S.65E-01 4.30E-01 3.54E-01 313E-01
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TasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel "’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff>° represents total cross sections
calculated from the nonrelativistic form factor—Continued”

Photon energy (keV)

]
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Tantalum (Z=73)

0.00 3.97E+02 4.00E+02 4.18E+02 4.16E+02 4.16E+02 4.15E+02 4.15E+02
0.01 397E+02 4.00E+02 4.18E+02 4.16E+02 4.15E+02 4.1SE+Q2 4.1SE+02
0.02 3.97E+02 4.00E +02 4.18E+02 4.16E+02 4.15E+02 4.15E+02 4.14E+02
0.04 3.97E+02 4.00E +02 4.18E+02 4.16E+02 4.15E+02 4.14E+02 4.13E+02
0.06 397E+02 4.00E+02 4:18E+02 4.15E+02 4.14E+02 4.13£+02 4.10E+02
0.10 397E+02 4.00E+02 418E+02 4.13E+02 4. 10E+02 4.08E+02 4.01E+02
0.20 3.97E+02 4.00E+02 4.15E+02 4.04E+02 3.95E+02 3.90E+02 3.70E+02
0.30 3.96E+02 3.99E+02 4.12E+02 3.90E+02 376E+02 3.67E+02 3.36E+02
040 3.96E +02 3.99E+02 4.07E+02 3.75E+02 3.54E+02 3.43E+02 3.04E +02
0.50 3.95E+02 397E+02 4.02E+02 3.58E+02 3.33E+02 3.19E+02 2.2E+02
0.60 3.94E+02 396E+02 3.96E+02 3.42E+02 3.13E+02 2.96E+02 244E+02
0.70 3.93E+02 3.95E+02 3.89E+02 3.26E+02 2.93E+02 2.74E+02 2.18E+02
0.80 392E+02 3.93E+02 382E+Q2 3.10E+02 2.74E+02 2.54E +02 1.94E+02
1.00 3.90E +02 3.89E+02 3.67E +02 2.80E+02 238E+402 2.16E+02 1.54E+02
1.20 3.87E+02 3.85E+02 351E+02 2.52E+02 2.06E+02 1.84E+02 1.23E+02
1.50 3B8IE+02 3.77E+02 3.29E+02 2.14E+02 1.66E+02 144E+02 8.92E+01
1.70 3.77E+02 372E+02 31SE+02 1.92E4+02 L44E+02 1.23E+02 7.27E+01
2.00 3.70E+02 3.63E+02 2.93E+02 1.62E+02 1.17E+02 9.76E +01 542E+01
2.50 3.57E+02 3.48E+02 2.60E+02 1.24E+02 8.44E +01 6.80E +01 3.51E+01
3.00 344E+02 3.33E+02 2.30E+02 9.58E+01 6.18E +01 4.88E+01 249E+01
3.50 3.32E+02 3.18E+02 2.02E+02 7.48E+01 4.62E+01 3.63E+01 1.91E+401
4.00 3.20E +02 3.03E+02 1.78E+02 5.92E+01 3.55E+01 2.81£+01 1.54E+01
5.00 295E+02 2.74E+02 1.39E+02 3.89E+01 2.35E+01 1.86E +01 9.98E +00
6.00 271E+02 248E+02 LO9E+02 2.75E+01 1.73E+01 1.34E+01 6.18£+00
7.00 2.49E+02 2.23E+02 8.63E+01 2.07E+01 1.33E+01 9.95E +00 3.85E+00
8.00 2.28E+02 2.00E+02 6.90E+01 1.62E+01 1.O1E+01 7.34E+00 2.59E+00
9.00 2.09E+02 1.79E+02 5.57E+01 1.31E+01 7.55E+00 5.38E+00 1.92E +00
10.00 [.92E+02 1.61E+02 4.55E+01 1.06E +01 5.58E+00 3.96E +00 1.54E+00
12.50 1.51E+02 1.22E+02 2.94E +01 6.30E+00 2.82E+00 2.03E+00 9.73E-01
15.00 1.16E+02 9.42E+01 2.12E+01 3.78E+00 1.78E+00 1.29£+00 5.82F~01
17.50 8.84E+01 7.29E+01 1.63£+01 2.41E+00 1.30E+00 9.25E-01 3.33E-01
20.00 6.80E+01 5.69E+01 1.29E+01 1.67E+00 9.76E—-01 6.72E-01 1.98E~01]
22.50 5.34E+01 447E+01 1.01E+01 1.25E+00 713E-01 4.76E 01 1.28E-~01
25.00 4.29F +01 3.55E+01 7.75E+00 9.80£—-01 5.07E-01 331E-01 9.04E-02
27.50 3.52E+01 2.86E +01 5.90E+0¢ 7.77E-01 3.56E—-01 231E~-01 6.90E—02
30.00 2.95E+01 2.35E+01 4.50E+00 6.15E~01 2.53E-01 1.64E—01 551E-02
35.00 2.16E+01 1.66E +01 2.76E +00 3.78E~01 1.38£'—01 9.09E~02 3.74E-02
40.00 1.64E+01 1.24E +01 1.87E+00 2.32E-01 8.57E-02 5.80E—02 2.56E—02
45.00 1.25E+01 9.59E +00 1.39E+00 1.47E~01 598502 4.12E—-02 1.74E—-02
50.00 9.55E +00 TALE +00 1.09E+00 9.80E~02 449E-02 311E-02 LI7TE-Q2
55.00 7.24E+00 5.74E+00 8.71E~01 6.94E~-02 3.49E-02 241£-02 7.90£-03
60.00 5.47E+00 4.40F +00 6.95E—01 521E-02 2.78E—02 1.89E~02 5.44E—03
65.00 4.14E+00 3.36E+00 5.55E~01 4.13E-02 2.25E-Q2 1.50E—-02 3.85£-03
70.00 3 1SE+00 2.57E+00 4.44E-0] 341E£-02 1.85E—02 1.21E~02 2.83E-03
75.00 2.43£+00 2.00E +00 3.60£~01 2.93E-02 1L.55E-02 9.97E-03 2.18E-03
80.00 1.92E+00 1.58E+00 296E~01 2.60E—-02 1.33£-02 8.40E—~03 1.76E—03
85.00 1.56E+00 1.28E +00 2.50E~01 2.37E-02 L.1I6E—02 725E-03 1.48E-03
90.00 1.30E+00 1L.O7E+00 2.17E~01 220E-02 1.04E-02 6.43E-03 1.29E-03
95.00 1LI2E+00 9.27E-0! 1.94E 01 2.09E~-02 9.56E—03 5.83£-03 1.ISE—03
105.00 9.18E—-01 7.58£-01 1.66E-01 1.97E~02 8.44E-03 S.OSE-03 9.87E—04
120.00 8.07E—01 6.68E~01 1.53E-01 1.92E~-02 7.59E~-03 4.45E-03 8.56F—04
135.00 795E-01 6.58E ~01 1.53£-01 [.92E~02 7.16E~03 4.12£-03 7.86E—04
150.00 8.12E-0] 6.73E 01 1.58£-01 1.93E~02 691E-03 393£-03 747E~-04
165.00 8.30E~0]) 6.89£ - 01 1.62£~-01 1.93E~02 6.78E 03 3.83E~03 7.26E—04
180.00 8.37E-01 6.95E 01 1.63E—-01 1.93E-02 6. 73E—-03 3.80E~03 719E-04
total 1.21E+402 1.00E +~02 2.65E+01 6.04E+00 3.62E+00 2.80E+00 [ 41E+00
rel {f 1.58£+02 1.20E+02 2.56E+01 6.10E+00 3.71E+Q0 2.90£+00 1.48E+00

nrt ff 1.65E+02 L2SE+02 276E +01 6.65E+00 4.06E +00 3.18E+00 1.63E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.05
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tof
cross sections from this work, “‘rel ff’’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff’’ represents total cross sectio
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[}
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Tantalum (Z=73)

0.00 4.15E+02 4.15E+02 4.15E+02 4.14E+02 4.14E+02 4.14E+02 4.13E+02
0.01 4.14E+02 4.14E+02 4.14E+02 4.14E+02 4.13E+02 4.13E+02 4.13E+02
0.02 4.14E+02 4.13E+02 4.13E+02 4.13E+02 4.12E+02 4.11E+02 4.10E+02
0.04 4.11E+02 4.09E+02 4.09E+02 4.08E+02 4.06E+02 4.04E+02 4.02E+02
0.06 4.08E+02 4.04E+02 4.03E+02 4.00E +02 3.96E+02 3.92E+02 3.90E +02
0.10 3.96E+02 3.88E+02 3.86E+02 3.80E+02 3.72E+02 3.65E+02 3.60E+02
0.20 3.58E+02 3.39E-+02 3.34E+02 3.23E+02 3.07E+02 2.95E+02 2.87E+02
0.30 3.19E+02 291E+02 2.86E +02 2.71E+02 2.49E+02 2.33E+02 2.22E+02
0.40 2.81E+02 2.48E+02 241E+02 2.24E+02 2.00E+02 1.82E+02 1.70E +02
0.50 247E+02 2.10E+02 2.03E+02 1.84E+02 1.60E+02 1.42E+02 1.31E+02
0.60 2.16E+02 1.77E+02 1.70E+02 1.52E+02 1.28E+02 1.13E+02 1.04E +02
0.70 1.88E+0?. 1.50F+02 1.43E+02 1.25E+02 1.04E+02 9.00E +01 8.20E+01
0.80 1.64E+02 1.27E+02 1.20E+02 1.04E +02 8.48E+01 7.24E+01 6.54E+01
1.00 1.26E+02 9.29E +01 8.70E+01 7.35E+01 5.77E+01 4.78E+01 4.22E+01
1.20 9.76E+01 6.90E+01 6.41E+01 5.32E+01 4.07E+01 3.32E+01 2.91E+01
1.50 6.78E+01 4.55E+01 420E+01 3.43E+01 2.64E+01 2.22E+01 2.01E+01
1.70 5.40E+01 3.55E+01 3.27E+01 2.68E+01 2.10E+01 1.83E+01 1.73E+01
2.00 3.96E+01 2.59E+01 2.39E+01 1.98E +01 1.59E+01 1.42E+01 1.37E+01
2.50 2.59E+01 1.77E+01 1.64E+01 1.37E+01 1.06E+01 8.54E+00 7.22E+00
3.00 1.88E+01 1.32E+01 1.23E+01 1.01E+01 7.00E+00 4.67E+00 3.26E+00
3.50 1.44E+01 9.73E+00 8.94E+00 7.04E+00 4.50E+00 2.74E+00 1.78E+00
4,00 1.11E+01 6.89E+00 6.21E+00 470E+00 2.98E+00 1.93E+00 1.37E+00
500 6.47E+00 3.37E+00 2.96E+00 2.19E+00 1.58E+00 1.43E+00 1.49E+00
6.00 3.82E+00 1.95E+00 1.72E+00 1.31E+00 1.04E+00 1.07E+00 1.25E+00
7.00 246E+00 1.41E+00 1.27E+00 1.00E+00 7.52E-01 6.23E-01 5.58E—01
8.00 1.76E+00 1.13E+00 1.04E+00 8.26E—-01 5.39E-01 3.25E—-01 2.03£-01
9.00 1.34E+00 8.95E—01 8.23E-01 6.40E —01 3. 70E-01 1.82E-01 9.21E-02
10.00 1.07E+00 6.74E—-01 6.10E—-01 4.55E-01 2.49E 01 1.19E-01 5.99E-02
12.50 6.00E~01 291E-01 2.51E-01 1.72E-01 1.02E-01 7.12E-02 5.75E—-02
15.00 3.25E-01 1.37E-01 1.16E—-01 7.96E—02 5.66E—02 5.63E—02 6.72E—02
17.50 1.83E-01 8.14E—02 7.02E-02 5.07E—-02 3.87E-02 3.93E-02 4.60E~02
20.00 1.14E-01 5.84E—02 5.19E—-02 3.96E—-02 2.88E—-02 2.34E~02 2.06E—02
22.50 7.82E-02 4.59E-02 4.17E-02 327E-02 2.14E-02 1.32E—-02 8.39E-03
25.00 5.80E—-02 3.65E—02 3.34E-02 - 261E-02 1.53E-02 7.61E—-03 3.84E—-03
27.50 4.52E—-02 2.85E—02 2.59E-02 1.95E-02 1.0SE—02 4.60E—03 2.08E—03
30.00 361E-02 2.16E—02 1.93E—02 1.39E—02 6.94E—03 291E 03 1.29E—-03
35.00 2.34E-02 1.18E—02 1.01E-02 6.50E—03 2.89E-03 1.22E-03 5.84E—-04
40.00 1.49E-02 6.28E—03 5.15E—03 3.00E—-03 1.23E-03 5.40E—-04 2.89E—04
45.00 9.36E-03 3.38E~03 2.68E—03 1.45E-03 5.67E—04 2.59E—-04 1.51E—04
50.00 5.83E—03 1.87E-03 1.45E—0U3 7.52E—04 2.86E— 04 1.36E — 04 8.51E - 05
55.00 3.69E—-03 1.09E-03 8.41E—04 428E—-04 1.68E—04 8.64E—05 5.89E—05
60.00 2.42E-03 6.87E—-04 5.27E-04 2.72E-04 LLISE-04 6.61E—05 5.04E—05
65.00 1.65E—03 4.66E—04 3.60E—04 1.91E-04 8.74E—05 5.63E—05 472E—05
70.00 1.20E-03 343E-04 2.68E—04 1.48E—-04 1.34E—05 5.17E—03 4.67E—05
75.00 9.21E—-04 2.73E—04 2.15SE-04 1.23E~04 6.58E—05 4.93E—-05 4.64E—05
80.00 747E—04 2.30E-04 1.84E—04 1.09E—-04 6.13E-~05 4.75E—-05 4.54E—05
85.00 6.34E—04 2.04E-04 1.65E—04 1.01E-04 5.88E—05 4.64E—05 4.44E—05
90.00 5.59E—-04 1.87E-04 1.52E~04 9.55E—05 5.75E-05 4.59E—05 437E-05
95.00 5.07E—04 1.75E-~04 1.44E 04 9.19E-05 5.67E—05 4.56E—05 4.32E—-05
105.00 4.42E—-04 1.60E—-04 1.33£-04 8.82E—05 5.67E—05 4.61E~05 4.34E-05
120.00 3.90E-04 1.49E-04 1.26E—04 8.62E—05 5.79E-05 4.81E~-05 4.53E—05
135.00 3.64E—~04 145E-04 1.24E-04 8.72E—05 6.05E 05 5.05E—-05 4.70E—05
150.00 3.49E—-04 1.44E — 04 1.23E-04 8.86E—05 6.27E-05 5.26E—05 4.85E—05
165.00 3.42E—-04 1.43E—-04 1.24E-04 9.00E—-05 6.45E—05 5.42E-05 4.98E—05
180.00 3.40E-04 1.44E—04 1.24E—-04 9.06E—05 6.52E—05 549E—05 5.04E—-05
total 1.02E+00 6.67E—-01 6.14E—-01 5.02E-01 3. 79E-01 3.09E—01 2.76E—01
rel ff 1.08E£+00 7.09E 01 "6.54E—01 5.34E-01 4.07E-01 3.35E—-01 2.96E-01

nrl ff 1.1I8E+00 7.80E—01 7.19E-01 5.88E—01 4.48E-01 3.69E—01 3.26E-01



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

1137

TasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,

1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’
cross sections from this work, ‘‘rel ff”’ represents total cross sections calculated from the relativistic form factor and “‘nrl £’
calculated from the nonrelativistic form factor—Continued®

represents total

represents total cross sections

—

Photon energy (keV)

]
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Tungsten (Z=174)

[\IVA) 409E +02 ANE+OR A30E +02 428E+02 4.27E+02 427E+02 4.26E+02
0.01 4.09E+02 4.13E+02 4.30E+02 4.27E+02 4.27E4+02 4.26E+02 4.26E +02
0.02 4.09E+02 4.13E+02 4.30E+02 427E+02 427E+02 4.26E+02 4.25E+02
0.04 4.09E+02 4.13E+02 4.29E+02 4.27E+02 4.26E+02 4.25E+02 4.24E+02
0.06 4.09E+02 4.13E+02 4.29E+02 4.26E+02 4.25E+02 4.24E+02 4.21E+02
0.10 4.09E+02 4.13E+02 4.29E+02 4.24E+Q2 421E+02 420E+02 4.12E+02
0.20 4.09E +02 4.12E+02 427E+02 4.15E+02 4.06E +02 4.01E+02 3.81E+02
0.30 4.09E+02 4.12E+02 4.24E+02 4.01E+02 3.87E+02 3.78E+02 3.46E+02
0.40 4.08E+02 4.11E+02 4.19E+02 3.86E +02 3.65E+02 3.53E+02 3.13E+02
0.50 4.07E+02 4.10E+02 4.13E+02 3.69E+02 3.43E+02 3.29E+02 2.81E+02
0.60 4.07E+02 4.09E£+02 4.07E+02 3.52E+02 3.22E+02 3.05E+02 251E+02
0.70 4.06E +02 4.07TE+02 4.00E +02 3.36E£+02 3.02E+02 2.83E+02 2.24E+02
0.80 4.05E+02 4,05E+02 3.93£+02 3.19E+02 2.82E+02 2.61E+02 1.99E+02
1.00 4.02E+02 4.02E+02 3.78E+02 2.88E+02 2.45E+02 2.22E+02 1.59E+02
1.20 3.99FE+02 3.97E+02 3.62E+02 2.59E+02 2.13E+02 1.89E +02 1.27E+02
1.50 3.93L 102 3.89E+02 3.39E+02 2.20E+02 1L71E+02 1.49E+02 9.27E+01
1.70 3.89E+02 3.84E+02 3.24E+0Q2 197E+02 149E+Q2 127E+02 7.57E+01
2.00 3.82E+02 3.75E+02 3.02E+02 1.67E+02 1.21E+02 1.01E+02 5.67E+01
2.50 3.69E+02 3.60E+02 2.68E+02 1.28E+02 8.78E+01 7.08E+01 3.67E+01
3.00 3.56E+02 344E+02 2.36E+02 9.94E+01 6.45E+01 5.10E+01 2.58E+01
3.50 344E+02 3.28E+02 2.08E+02 7.79E+01 4.83E+01 3.79E+01 1.96E+01
4.00 331E+02 3.13E+02 1.83E+02 6.18E+01 3.72E+01 2.92E+01 1.57E+01
5.00 3.06E +02 2.84E+02 143E+02 4.07E+01 242E+01 1.91E+01 1.03E+01
6.00 281E+02 2.56E+02 1.13E+02 2.86E+01 1.77E+01 1.37E+01 6.50£+00
7.00 2.57E+02 2.30E+02 8.97E+01 2.13E+01 1.36E+401 1.02E+01 4.08E+00
8.00 2.35E+02 2.07E+02 7.20E+01 1.67E+01 1.05E+01 7.62E+00 2.72E+00
9.00 2.16E+02 1.86E +02 5.83E+01 1.34E+01 7.89E+00 5.63E+00 1.99E+00
10.00 1.98E+02 1.66E +02 4.77E+01 1.09E+01 5.88E+00 4.17E +00 1.58E+00
12.50 1.57E+02 1.27E+02 3.06E+01 6.57E+00 2.97E+00 2.14E400 1.00E +00
15.00 1.22E+02 9.82E+01 2.18E+01 3.98E+00 1.84E+00 1.33E+00 6.11E—01
17.50 9.34E+01 7.64E+01 1.67E+01 2.53E+00 1.33E+00 9.49E—-01 3.54E-01
20.00 7.22E+01 5.99E+01 1.32E+01 1.75E+00 1.00E+00 6.95E~01 2.10E-01
22.50 5.67E+01 4.72E+01 1.04E+01 1.30E +00 7.43E-01 4.98E -0t 1.35E-01
2500 455E+01 3.76E+01 8.07E+00 1.01E+00 5.34E-01 3.50E-01 SME~-02
27.50 3.73E+01 3.03E£+01 6.20E+00 8.02E~01 3.78E-01 245E-01 7.1HE-02
30.00 3.11E+01 2.48E+01 4.75E+00 6.38E—-01 2.69E-01 1.74E-01 5.65E—02
35.00 2.26E+01 1.74E+01 291E+00 3.97E-01 1.46E—-01 9.58E-02 3.82E-02
40.00 1.70E +01 1.30E+01 1.95E+00 246E-01 8.96E 02 6.03E-02 2.64E—02
45.00 1.31E+01 9.96E+00 LA44E+00 1.56E-01 6.18E—-02 423E-02 1.80E—-02
50.00 1.00E +01 7.76E +00 1.12E+00 1.04E -0t 4.60E-02 3.18£-02 1L.22E-02
55.00 7.67E+00 6.03E+00 8.93E-01 7.29E-02 3.58E-02 247E-02 8.33£-03
60.00 5.85E+00 4.67E+00 7.17E~01 5.44E-02 2.85E-02 1.95E-02 S77E-~03
65.00 4.46E +00 3.60E+00 5.76E-01 4.28E-02 231E-02 1.56E— 02 4 11E—03
70.00 3.43E£+00 2.79E+00 4.64E-01 3.53-02 1.91E-02 1.26E-02 3.04E-03
75.00 2.67E+00 2.18E+00 3.78E-01 3.03E-02 1.61E—-02 1.04E-02 2.35E-03
80.00 2.12E+00 1.73E+00 3.13E-01 2.68E—-02 1.39E-02 8.84E-03 1.90E-03
85.00 [.73E+00 1.41E+00 2.65E—01 244E-02 1.22E-02 7.68E—03 1.60E—03
90.00 1.45E+00 1.19£+00 2.30E-01 2.28E-02 1.10E-02 6.83E£—03 1.40E—03
95.00 1.25E +00 1.03E+00 2.06E-01 2.17E-02 1.01E—02 6.22E-03 1.26E—03
105.00 1.02E +00 8.39£-01 L77E-Q1 205E-Q2 RIBE-03 5.42E-03 1.08E—03
120.00 8.95£-01 7.35E-0Q1 1.62E—-01 201E-02 8.12E-03 4.79E-03 9.37E-04
135.00 8.78E—01 7.22E-01 1.62E -0l 2.02E-02 7.69E—03 4.46E—-03 8.61E—04
150.00 8.97E-01 7.38E—-01 [L66E—01 2.03£-02 7.44E —03 4.26E—-03 8.17E—04
165.00 9.17E-01 7.54E —01 1.70E-01 2.04E-02 7.30E~03 4.16E—03 7.95E—-04
180.00 9.25E-01 7.61E—01 1.71E-01 205E-02 7.26E-03 4.12E-03 787E—04
total 1.28E+02 1.05E+02 21SE+01 6.27E+00 3.76E+00 2.91E+00 1.47E+00
rel ff 1L64E+02 1.24E+02 2.65E+01 6.33E+00 3.85E+00 3.01E+00 1.54E+00
nrl ff 1.71E+02 1.30£+02 2.86E+01 6.91E+00 4.22E+00 3.30E+00 1.69E +00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0;.
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, “‘rel {f** represents total cross sections calculated from the refativistic form factor and *‘nrl ff* represerits total cross sections.
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

0
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Tungsten (Z=74)

0.00 4.26F+02 4.26E+02 4.26E+02 4.26E+02 4.25E+02 425E+02 4.25E+02
0.01 4.26F+02 4.25E+02 4.25E+02 4.25E+02 4.25E+02 4.24E+02 424E+02
0.02 4.25E+02 4.25E+02 4.25E+02 4.24E+02 4.23E+02 4.22E+02 421E+02
0.04 4.23E+02 421E+02 4.20E+02 4.19E+02 4.17E+02 4.15E+02 4.14E+02
0.06 4.19E+02 4.15E+02 4.14E+02 4.12E+02 4.07E+02 4.04E+02 4.01E+02
0.10 4.07E+02 3.99E+02 3.97E+02 391E+02 3.83E+02 3.76E+02 3.71E+02
0.20 3.69E+02 3.49E+02 345E+02 3.33E+02 3.17E+02 3.04E+02 2.95E+02
0.30 3.28F+02 3.00E+02 2.94E+02 2.79E+02 2.57E+02 239E+02 2.28E+02
0.40 2.90E+02 2.55E+02 248E+02 231E+02 2.06E+02 1.87E+02 1.75E+02
0.50 2.54E+02 2.16E+02 2.09E+02 1.90E +02 1.65E+02 147E+02 1.36E+02
0.60 222E+02 1.82E+02 1.75E+02 1.56E+02 1.32E+02 1.17E+02 1L.O7TE+02
0.70 1.94E+02 1.54E+02 147E+02 1.29E+02 1.08E+02 9.35E+01 8.54E +01
0.80 1.69E +02 1.31E+02 1.24E+02 1.08E+02 8.81E+01 7.55E+01 6.84E+01
1.00 1.30E+02 9.64E+01 9.04E+01 7.66E+01 6.03E+01 5.00E+01 4.43E+01
1.20 1.01E+02 7.20E +01 6.70E +01 5.56E+01 4.26E +01 3.46E +01 3.02E+01
1.50 7.07E+01 4.77E+01 4.40E+01 3.60E+01 2.74E+01 2.27E+01 2.04E+01
1.70 5.65E+01 3.72E+01 342E+01 2.79E+01 2.17E+01 1.86E+01 1.73E+01
2.00 4.14E+01 2.69E +01 247E+01 2.04E+01 1.63E+01 1.45E+01 1.39E+01
2.50 2.68E+01 1.80E +01 1.67E+01 1.39E+01 1.09E +01 8.99E+00 7.85E+00
3.00 1.93E+01 1.34E+01 1.25E+01 1.03E+01 727TE+00 5.01E+00 3.62E+00
3.50 1.47E+01 1.00E+01 9.24E+00 7.34E+00 4.75E+00 291E+00 1.89E+00
4.00 1.14E+01 7.23E+00 6.54E +00 5.00E+00 3ISE+00 1.99E+00 1.36E+00
5.00 6.76E+00 3.59E+00 3.16E+00 2.33E+00 1.65E+00 1.42E+00 1.40E +00
6.00 4.02E+00 2.04E+00 1.80E+00 1.36E+00 1.07E+00 1.10E+00 1.29E+00
7.00 2.58E+00 1.44E+00 1.29E+00 1.01E+00 7.71E-01 6.72E—01 6.37E-01
8.00 1.82E+00 1.15SE+00 1.05E+00 8.33E-01 5.58E—01 3.57E-01 2.39E-01
90.00 1.39E +00 9.18E—-01 8.A3E—-01 6.60E—01 3.80E-01 1.08E—-01 1.04E—-01
10.00 1.10E+00 7.03E-01 6.39E—01 4.81E—01 2.65E-01 1.26E-01 6.26E—-02
12.50 6.26E -0l 3.12E-01 2.70E-01 1.86E—01 1.08E—-01 T.I13E-02 5.39E-02
15.00 344E-01 1.46E—01 1.23E-01 8.42E—-02 5.86E—02 S.64E—02 6.50E—-02
17.50 1.04E- 01 8.46L-02 726E—-02 5.20E-02 3.94E-02 4.05E—02 4.84E 02
20.00 1.20E-01 5.97E-02 5.27E-02 3.98E-02 293E-02 2.48E-02 231E-02
22.50 8.13E-02 4.65E—-02 421E-02 3.28E—-02 2.19E-02 1.42E-02 9.55E—-03
25.00 5.98E-02 3T71E-02 339FE-02 2.65E—02 1.59E—-02 8.19E-03 4.30E-03
27.50 4.64L—02 292-02 2.66L- 02 2.02L-- 02 1.10L- 02 4.93L—-03 2.26C—-03
30.00 370E-02 2.24E~02 201E-02 1.46E—02 7.39E-03 3.10E-03 1.37E-03
35.00 241E-02 1.24E-02 1.O7E-02 6.99E-03 3.13E-03 1.30E—-03 6.12E-04
40.00 1.55E-02 6.69FE—03 5.52E-03 3.26E—-03 1.35E-03 5.85E—04 3.07E-04
45.00 9.83£—-03 3.63£—03 2.90£—03 1.59£—03 6.24E - 04 2.84E5— 04 1.63£—04
50.00 6.18E-03 2.02E~03 1.58E—03 8.23E-04 3.16E-04 1.50E-04 9.33E-05
55.00 395E-03 1.I9E-03 9.17E-04 471E-04 1.85E—04 9.52E-05 6.47E - 05
60.00 2.60£-03 7.50E 04 5.77TE-04 2.99E-04 1.26E - 04 7.27E-05 5.52E-05
65.00 1.79E—03 5.10E—-04 3.94E— 04 2.10E—04 9.61E-05 6.16E—035 5.15E—-05
70.00 1.30E-03 376E~-04 2.94E-04 1.62E—-04 8.05E—05 5.64E 05 S.07E-05
75.00 1.00E-03 3.00E-04 237E-04 1.36E—04 7.20E-05 5.36E-05 5.03E-05
80.00 8.15E~04 2.53E~-04 2.02E-04 [.20E—-04 6.69E —05 5.16E—-05 4.90E-05
85.00 0.93E—-04 224E—-04 1.81£—~U4 [.1I0E—04 6.40E —05 5.03E—05 4./9E—0>5
90.00 6.12E-04 2.05E~04 1.67E—04 1.04E—04 6.25E—-05 4.95E-05 4.69E—05
95.00 5.55E-04 1.92E~04 1.57E-04 1.00E—04 6.15E—05 491E-05 4.63E—-05
105.00 4.84E-04 1.75E~04 1.46E—04 9.61E—05 6.12E—-05 4.94E-05 4.63E-05
120.00 4.28£-04 1.63£~04 1.37E-04 Y.34E—-05 0.22£—05 5.13E—05 4.3UEL—U>
135.00 3.99F£-04 1.58E£~04 1.35E-04 9.42E—-05 6.47E—05 5.37E-05 4.98E—05
150.00 IB82E-04 [.56E—04 1.34F—-04 9.55E—05 6.69E—05 5.58E—05 S.14E—05
165.00 ITHE-04 1.56E~04 1.34E-04 9.68E—05 6.87E—-05 S.75E-05 528E-05
180.00 3T2E-04 1.56E—04 1.34E—04 9.74E—-05 6.95E£—05 5.83E—05 534E-05
total 1.06E +00 6.92E~01 6.37E-01 5.21E-01 3.93£-01 3.20E-01 2.86E—-01
rel ff 1.12E+00 737E-01 6.79F —01 5.55E-01 4.23E-01 348E-01 3.08£-01

nrl ff 1.23E+00 8.12E-01 749E-01 6.12E-01 4.67E-01 3.84E -0t 3.40E-01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
cross sections from this work, “‘rel ff*” represents total cross sections calculated from the relativistic form factor and *‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Rhenium (Z=175) .

0.00 4.22E+02 4.25E+02 441E+02 4.39E+02 4.38E+02 438E+02 438E+02
0.01 422E+02 4.25E+02 441E+02 4.39E+02 4.38E+02 4.38E+02 437E+02
0.02 4.22E+02 4.25E+02 441E+02 4.39E+02 4.38E+02 438E+02 437TE+02
0.04 4.22E+02 4.25E+02 441E+02 4.38E+02 437E+02 4.37E+402 4.35E+02
0.06 422E+02 4.25E+02 441E+02 4.38E+02 436E+02 436E+02 4.32E+02
0.10 422E+02 4.25E+02 4.40FE+02 4.36E+02 4.33E+02 4.31E+02 4.24E+02
0.20 422E+02 4.25E+02 438E+02 4.26E+02 4.18E+02 4.12E+02 392E4+02
0.30 421E+02 4.24E+02 4.35E+02 4.13E+02 3.98E+02 3.89E+02 3.57E+02
0.40 421E+02 4.23E+02 4.30E+02 397E+02 3.76E+02 3.63E+02 3.22E+02
0.50 4.20E+02 4.22E+02 4.25E+02 3.80E+02 3.53E+02 3.38E+02 2.89E+02
0.60 4.19E+02 4.21E+02 4.18E+02 3.63E+02 3.32E+02 3.14E+02 2.58E+02
0.70 4.18E+02 4.19E+02 4.11E+02 3.46E +02 3.11E+02 291E+02 2.30E+02
0.80 4.17E+02 4.18E+02 4.04E+02 3.29E+02 2.90E+02 2.69E+02 2.05E+02
1.00 4.15E+02 4.14E+02 3.89E +02 2.97E+02 2.52E+02 2.29E+02 1.63E+02
1.20 4.11E+02 4.09E+02 3.73E+02 2.67E+02 2.19E+02 1.95E+02 1.31E4+02
1.50 4.06E+02 4.02E+02 3.49E+02 2.27E+02 1.77E+02 1.53F+02 QARIFE+01
1.70 4.01E+02 3.96E+02 3.34E+02 2.03E+02 1.54E+02 1.3LE+02 7.89E+01
2.00 3.94E+Q2 387E+02 31E+02 1.73E+02 1.25E+02 1.0SE+02 5.92E+01
2.50 3.81E+02 371E+02 2.76E+02 1.32E+02 9.11E+01 7.37E+01 3.83E+01
3.00 3.68E+02 3.55E+02 243E+02 1.03E+02 6.73E+01 5E+01 2.67E+01
3.50 3.55E+02 3.39E+02 2.14E+02 8.10E+01 5.06E+01 3.96E+01 2.01E+01
4.00 343E+02 3.24E+02 1.89E+02 6.45E +01 3.88E+01 3.04E+01 1.60E+01
5.00 3.16E+02 2.93E+402 1.47E+02 4.25E+01 2.50E+01 1.97E+01 1.06E+01
6.00 2.90E +02 2.65E+02 1LL17TE+02 297E+01 1.81E+01 1.41E+01 6.82E+00
7.00 2.65E+02 2.38E+02 9.31E+01 2.20E+01 1.39E +01 1.05SE+01 4.30E+00
8.00 243E+02 2.14E+02 7.50E+01 1.71E+01 1.08E+01 7.89E+00 2.86E+00
9.00 2.22E+02 1.92E+02 6.08E+01 1.38E+01 8.23E+00 5.89£+00 2.07E+00
10.00 2.04E+02 1.72E+02 4.98E+01 1L12E+01 6.18F +00 4.39E+00 1.63E+00
12.50 1.62E+02 1.32E+02 3.19E+401 6.83E+00 3.13E+00 2.24E+00 1.03E+00
15.00 1.27E+02 1.02E+02 2.24E+01 417E+00 1.90E +00 1.38E+00 6.40F - 01
17.50 9.84E+01 8.00E+01 1.70E+01 2.66E+00 1.36E+00 9.74E-01 3.76E-01
20.00 7.64E+01 6.29E+01 1.35E+01 1 R2E+00 1.03E +00 7.18E-01 2.23E-01
22.50 6.01E+01 4.98E+01 1.07E+01 1.34E+00 7.73E-01 5.21E-01 1.42E-01
25.00 4.82E+01 3.98E+01 8.38F+00 1.04E+00 5.61E-01 3.69E-01 9.83E-02
27.50 3.94E+01 3.20E+01 6.49E +00 8.28E-01 4.01E-01 2.60E—01 7.35E-02
30.00 328E+01 2 62F +01 5.00F +00 6.61E—01 2.86E —01 1.85E - 01 5.80E 02
35.00 2.36E +01 1.83E+01 3.06E+00 4.16E~01 1.54E-01 1.O1E-01 391E-02
40.00 1.78E +01 1.35E+01 2.03E+00 2.59E-01 9.38E—-02 6.27E-02 2.71E~02
45.00 1.36E +01 1.03E+01 1.48E+00 1.65E—01 6.39E—-02 4.36E-02 1.87E—-02
50.00 1.0SE +01 8.08E+00 1.15E+00 1.09E—-01 473E-02 326E-02 1.28E-02
55.00 8.10E +00 6.33E+00 9.15E—01 7.66E ~02 3.67E-02 2.53E-02 8.78E~03
60.00 6.23E+00 4.94E+00 7.38E~-01 5.69E-02 293E-02 2.00E-02 6.12E-03
65.00 4.80E +00 3.85E+00 5.97E-01 4.45E-02 2.38E-02 1.61E—-02 4.38E—-03
70.00 3.72E+00 3.00E =00 4.84E-01 3.65E-02 1.98E~02 1.31E-02 3.26E-03
75.00 291E+00 2.36E =00 3.96F 01 312E-02 1.67E-02 1.09E-02 2.53E-03
80.00 2.33E+00 1.89E+00 3.30E-01 277E-02 145E-02 9.30E-03 2.05E-03
35.00 1.90F +00 1.55E-00 2.80F 01 2.52E-02 1.28E-02 8.11E—-03 1.73£-03
90.00 1.60E +00 1.30E+00 2.44E - 01 2.36E 02 116 02 7.25E-03 1.52E~03
95.00 1.38E+00 1.13E+00 2.18E~01 225E-02 1.O7E-02 6.61E—03 1.37E-03
105.00 1.13E+00 9.24E—01 1.83E - 01 2.13E-02 9.52E-03 5.80E—03 1.17E—-03
120.00 9.88E~01 8.07E-01 1.71E-01 2.10E-02 8.66F —03 5.15£-03 1.02E—03
135.00 0.67E —01 7.91E-01 170 0t 212002 8.23E—03 4.831E—03 9.41E— 04
150.00 9.87E-01 8.06E~01 1.74E-01 2.14E-02 7.99E~03 4.61E-03 8.94E—-04
165.00 1LOTE+00 824 - 01 1.78E =01 2.16E-02 7.85E-03 4.50E-03 8.69E — 04
180.00 - 1.O2E+00 8.31E-01 1.80F - 01 2.16E-02 7.81E-03 446E—-03 8.61E—04
total 1L34E+02 [L1I0E+02 285E+01 6.50E +00 3.90E +00 3.02E+00 1.S2E+00
rel tf 1.70E+02 1.28E+02 2.75E+01 6.56E +00 3.99E+00 3.12E+00 1.60E +00
arl ff 1.78E+02 [.35E+Q2 297E+01 7A8E~00 4.39E +00 3.43E+00 1.76E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 7789, 964.{)
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tota
cross sections from this work, “‘rel ff*” represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectwm
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Rhenium (Z=75) .

0.00 437E+02 4.37E+02 4.37E+02 4.37E+02 4.37TE+02 4.36E+02 4.36E+02
0.01 437E+02 4.37E+02 437E+02 4.36E+02 4.36E+02 436E+02 435E+02
0.02 437E+02 436E+02 4.36E+02 4.35E+02 4.35E+02 4.34E+02 4.33E+02
0.04 434E+02 4.32E+02 4.32E+02 4.30E+02 4.28E+02 4.26E+02 4.25E+02
0.06 4.30E+02 4.26E+02 4.25E+02 4.23E+02 4.19E+02 4.15E+02 4.12E+02
0.10 4.19E+02 4.10E+02 4.08E+02 4.03E+02 3.94E+02 3.87E+02 3.82E+02
0.20 - 3.80E+02 3.59E+02 3.55E+02 3.43E+02 3.26E+02 3.13E+02 3.04E+02
0.30 3.38E+02 3.09E+02 3.03E+02 2.87E+02 2.64E+02 2.46E+02 2.35E+02
0.40 2.98E+02 2.63E+02 2.55E+02 237TE+02 211E+02 1.92E+02 1.80E +02
0.50 2.61E+02 2.22E+02 2.14E+02 1.95E+02 1.69E +02 1.51E+02 1.40E +02
0.60 - - 2.28E+02 1.88£+02 1.80E+02 1.61E+02 1.37E+02 1L.21E+02 LLILE+02
0.70 1.99E +02 1.59E+02 1.52E+02 1.34E+02 1.11IE+02 9.70E 401 8.89E+01
0.80 1.74E+02 1.36E+02 1.28E+02 1.12E+02 9.15E+01 7.86E+01 7.14E+01
1.00 1.34E+02 9.99E+01 9.38E+01 7.97E+01 6.29E +01 5.23E+01 4.63E+01
1.20 1.05E+02 7.50E+01 6.98E +01 5.82E+01 4.46E+01 3.61E+01 3.14E401
1.50 737E+01 499E+Q1 4.60E +01 3.76E+01 2.85E+01 2.33E+01 2.07E+01
1.70 5.90E+01 3.89E+01 3.57E+01 291E+01 2.24E+01 1.89E +01 1.74E+01
2.00 4.32E+01 2.79E+01 2.57E+01 2.10E+01 1.66E+01 1.47TE+01 1.41E+01
2.50 2.78E+01 1.84E+01 L71E+01 1.42E+01 1.12E+01 943E+00 847E400
3.00 1.98E£+01 1.37E+01 1.27E+01 1.05E +01 7.55E400 5.36E+00 4.00E+00
3.50 1.51E+01 1.03E+0t 9.55E+00 7.63E+00 4.99E+00 3.09E+00 2.02E+00
4.00 1.17E+01 7.57E+00 6.88E+00 5.29E+00 3.33E£+00 2.06E+00 1.37E+00
5.00 7T.05E+00 381E+00 3.36E+00 2.48E+00 1L.72E+00 1.42E+00 1.34E+00
6.00 4.23E+00 2.14E+00 1.88E+00 1.41E+00 1.10E+00 1.13E+00 1.32E+00
7.00 2.70E+00 1.47E+00 1.32E+00 1.03E+00 791E-01 7.19E-01 7.19E~0t
8.00 1.89E 400 1.16E +00 1.06E +00 842E-01 S.TIE-01 3.90E-01 2.78E-01
9.00 1.43E+00 941E-01 8.64E-01 6.78E—-01 4.08E-01 2.15E~-01 L.I6E-01
10.00 L.I3E+00 7.32E-01 6.67E~01 5.06E—01 281E-01 1.33E-01 6.60E—02
12.50 6.52E—-01 3.34E-01 2.90F-01 2.00E~-01 1.15E-01 7.18E-02 S.11E-02
15.00 3.63E-01 1.55E~-01 1.31E-01 8.92E—02 6.07E—-02 5.65E—-02 6.29E-02
17.50 2.05E-01 8.82F—-02 7.54E—-02 5.34E—-02 4.02E-02 4.17E-02 5.07E-02
20.00 1.26E-01 6.10E~02 5.36E—~02 4.02E—-02 297E~-02 2.62E-02 2.56E—-02
22.50 8.46E—02 4.72E-02 426E-02 3.30E—-02 224E-02 1.52E-02 1.08E—02
25.00 6.18E—-02 3.78E~-02 345E—-02 2.69E-02 1.64E - 02 8.79E~03 4.81E-03
27.50 4.76E~-02 2.99E-02 2.73E—-02 2.09E-02 1.15E-02 5.27E-03 2.46E—-03
30.00 3T79E 02 232E-0? 200FE—-07 154E-Q2 TRIE—-03 I3MFE-0R { 46F — 03
35.00 2.48E-02 1.31E-02 1.13E-02 7.48E—03 3.39E-03 1.40E-03 6.43E—04
40.00 1.61E~02 711E-03 5.90E-03 3.53£-03 1.47E-03 6.33E-04 3.25E—04
45.00 1.03E~-02 3.89E-03 3.12E-03 1.73E-03 6.85E—-04 3.10E-04 1.76E—04
50.00 6.54E—-03 2.18E-03 1.71£-03 QDIE-D4 348F—-04 1.66E—04 1.02E—04
55.00 4.21E-03 1.29E-03 9.99£-04 5.16E—04 2.04E~-04 1.05E—-04 7.09E-05
60.00 2.79E-03 8.17E-04 6.30E—04 329E-04 1.39E-04 7.99E-05 6.05£-05
65.00 1.93E—-03 5.58E—-04 432E-04 231E-04 1.06E—-04 6. 74E—-05 S.60E—-05
70.00 1.41E—-03 A12E—-041 320E-04 1.78E - 04 8.83E—-05 6.16E—05 5.50E—-05
75.00 1.09E—-03 3.28E—04 2.59E-04 1.49E—-04 787E-05 5.83E-05 5.44F—-05
30.00 8.88E—04 2.78E—04 2.22E~-04 1.31E-04 7.30E-05 5.59E-05 5.29E-05
85.00 7.56E—04 245E-04 1.98E—04 1.21E~04 6.97E - 05 5.44E —-05 5.16E-05
90.00 6.69L 04 2.25E 04 1.83£-04 1.14E - 04 6.79E -05 S.35E—-05 5.04E—-05
95.00 6.07E—04 2.10E~-04 1.72E-04 1.10E—-04 6.67E—05 5.29E-05 4.96F —05
105.00 5.30E~-04 1.92E-04 1.59E—-04 1.05E—-04 6.60E — 05 5.30E-05 4.94E - 05
120.00 4.68E—-04 1.78E — 04 1.49E-04 1.01E-04 6.68E—05 547E-05 5.09E—-05
135.00 43065 —04 1.720 04 146 04 1.022 04 6.92E 05 3.70£ 05 5.27E 05
150.00 JI8E—-(4 1.70E-04 1ASE—04 1.03E~04 7.14E-05 5.92E-05 545E-05
165.00 4.09E-04 1.69E— 04 L4SE—-04 1.04E—04 7.33E-05 6.11E—-05 5.60E—05
180.00 4.06E-04 1.69F — 04 1.45£-04 1.05E~04 7.41E-05 6.18E—05 5.67E—~05
ol 1.09E +00 7.17E-01 0.01E—01 5.40E£~-01 4.08E£-01 3.32E—01 2.90C—01
rel ff 1.16E+00 7.65E-01 7.05E-01 5.76E—01 4.39E-01 3.61E-01 3.20E-01
nrl ff 1.28E+00 8.45E~01 7.79E-01 6.37E~01 4.86E—01 4.00£-01 3.54E-01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1141

TastE 1. Predicted S-matrix differential elastic scastering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
{004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, “‘rel ff”” represents total cross sections calculated from the relativistic form factor and “‘nrl ff’’ represents total cross sections
calcutated from the nonrelativistic form factor—Continued®

—

Photon energy (keV)

8.
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Osmium (Z=76)

0.00 435E+02 438E+02 4.53E+02 4.51E+02 4.50E +02 4.50E+02 4.49E+02
0.01 4.35E+02 438E+02 4.53E+02 4.50E+02 4.50E+02 4.49E +02 4.49E+02
0.02 435E+02 4.38E+02 4.53E+02 4.50E+02 4.50E+02 4.49E +02 448E+02
0.04 435E+02 4.38E+02 4.53E+02 4.50E+02 449E+02 4.49E+02 4.47E+02
0.06 435E+02 4.37E+02 4.52E+02 449E+02 4.48E+02 447E+02 4.44E+02
0.10 4.34E+02 437E+02 4.52E+02 447E+02 4 44F +02 4.43E+02 435E+02
0.20 4.34E+02 4.37E+02 4.50E+02 4.38E+02 4.29E+02 4.24E+02 4.03E+02
0.30 434E+02 4.37E+02 4,46 E +02 421E+02 1.09E+02 A.00E+02 3.67E+02
0.40 4.33E+02 4.36E+02 442E+02 4.08E+02 3.86E+02 374E+02 331E+02
0.50 4.32E+02 4.34E+02 4.36E+02 391E+02 3.63E+02 3.48E+02 297E+02
0.60 4.32E+02 4.33E+02 4.30E+02 3.73E+02 341E+02 3.23E+02 2.65E+02
0.70 4.31E+02 4.32E+02 4.23E+Q2 3.55E+02 3.19E+02 2.99E+02 237E+02
0.80 4.30E+02 430E+02 4.15E+02 3.38E+02 298E+02 2.76E+02 211E+02
1.00 4.27E+02 426E+02 4.00E +02 3.05E+02 2.59E+02 2.35E+02 1.68E+02
1.20 4.24E+02 421E+02 3.83E+02 2.74E+02 2.25E+02 2.00E+02 1.35E+02
1.50 4.18E+02 4.14E+02 3 50F 402 2.33E+02 1 RIE+02 1 SRE+00. 9.96F +01
1.70 4.13E+02 4.08E+02 3.43E+02 2.09E+02 1.58E+02 1.35E+02 8.20E+01
2.00 4.06E+02 3.99E+02 3.20E+02 1.78E+02 1.30E +02 1.09E+02 6.18E+01
2.50 3.94E+02 3.83E+02 2.83E+02 1.37E+02 9.45E+01 767E+01 4.00E +01
300 IRIE+02 367TE+02 2.50E+02 1.O7TE+02 T.02E+01 5.55E+01 2.76E4+01
3.50 3.67E+02 3.50E+02 2.20E+02 841E+01 5.28E+01 4.13E+01 2.06E+01
4.00 354E+02 3.34E+02 1.94E+02 6.71E+01 4.05E+01 3.16E+01 1.64E+01
5.00 327E+02 3.03E+02 1.52E+0Q2 443E+01 2.58E+01 2.03E+01 1.10E+01
6.00 3.00E+02 2T3E+Q2 1.20E +02 3.08E+01 1.85E+01 1.44E +01 T.14E+00
7.00 2.74E+0Q2 246E+02 9.65E+01 2.27E+01 1.42E+01 1.08E+01 4.54E+00
8.00 2.50E+02 221E+02 7.80E+01 1.76E+01 LI1E+01 8.17E+00 3.00E +00
9.00 229E+02 1.98E+02 6.34E+01 141£+01 8.56E+00 6.14E+00 2.15E+00
10.00 2.10E+02 1.78E+02 5.20E +01 1.16E+01 6.48E+00 4.60F +00 1.67E+00
12.50 1.68E+02 1.37E+02 3.31E+01 7.10E+00 3.29E+00 2.35E+00 1.06E +00
15.00 1.33E+02 1.06E +02 2.30E+01 4.37E+00 L.97E+00 142E+00 6.69E —01
17.50 1.03E+02 8.35E+Q1 1.74E+01 2.79E+00 1.40E+QQ 1.00E +00 3.97E~01
20.00 8.07E+01 6.60E +01 1.38E+01 1.90E +00 1.06E +00 7.41E-01 237E-01
22.50 6.36E +01 5.25E+01 1.10E+01 1.39E+00 8.02E-01 543E-01 1.50E-01
25.00 S.10E+01 4.19E+01 8.69E+00 1.08E+00 5.89E—-01 3.88E—-01 1.03E-01
27.50 4.16E+01 338E+01 6.78E +00 8.55E—01 4.23E-01 2.75E-01 7.60E—02
30.00 345E+01 2.76E +01 5.25E+00 6.85E—01 3.03E—~01 1.96E—01 5.96E—02
35.00 247E+01 1.91E+0! 3.21E+00 4.36E~01 1.63E—01 1.06E~—01 4.00E—02
40.00 1.85E+01 140E+01 2.11E+00 2.74E-01 9.82£—-02 6.54E—02 2.79E~02
45.00 1.42E+01 1.07E+01 1.52E+00 1.74E - 01 6.62E—02 4.50E-02 1.94E-02
50.00 1.10E+01 8.41E+00 LL17E+00 [.LISE-Q1 4.86E~02 3.34E-02 1.33E-02
55.00 8.53FE+00 6.63E+00 9.37E~01 8.05E—-02 3.76E-02 2.59E-02 9.22E-03
60.00 6.62E+00 5.22E+00 7.59E—-01 5.94E-02 301E-02 2.06E—-02 6.47E—03
65.00 5.14E +00 4.10E+00 6.17E ~01 4.63E-02 245E—02 1.66E ~02 4.66E—-03
70.00 4.01E+00 3.22E+00 5.03£~01 379E-02 2.04E-02 1.36E~02 348E-03
75.00 3.17E+00 2.56E+00 4.14E-01 3.23E-02 1.74E—-02 1LI4E-02 2.72E-03
80.00 2.54E +00 2.06E+00 3.46E —01 2.86E—02 1.51E-02 9.76E-03 221E-03
85.00 2.09E+00 1.69E +00 2.95E-01 2.60E-02 1.34E-~02 8.55E-~03 1.87E~03
90.00 1.76E+00 1.43E+00 2.58E-01 244E-02 1L.21IE-02 7.67E-03 1.64E—03
95.00 1.53E+00 1.24E+0Q0 2.31E-01 2.33E-02 1.I2E—-02 T02E-03 148E-03
105.00 1.25E+00 L.LOIE+0Q0 1.99E - 01 222E-02 1.O1IE-02 6.18E—03 1.28E—-03
120.00 1.09E +00 8.84E—~01 1.81E-01 2.19E-02 9.23E-03 5.53E-03 LITE-03
135.00 1.06E +00 8.63E—-01 1.79E-01 222E-02 8.80£-03 5.18£~-03 1.03E-03
150.00 1.08E+00 8.79E~01 {.83E-01 2.25E~02 8.56£-03 497E-03 9.76E—~04
165.00 1.11E+00 R.98E-01 1.87E-01 227E-02 8.43E-03 4.86E—03 9.49E~04
180.00 [.L1I2E+00 9.06E —01 1.88E - 01 2.28E~02 8.38E-03 4.82E—-03 9.40E—04
total LALE+O2 [.16E+02 295E+01 6.74E+00 4.04E+00 3.13E+00 1.58E+00
rel ff 1.76E+02 1.33E+02 2.84E +01 6.80F +00 4.14E+00 3.24E+00 1.66E +00
nrl ff 1.84E+02 [.39E +02 3.08£+01 7.46E+00 4.56E +00 3.57E+00 1.83E+00
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents tota} :
cross sections from this work, *‘rel ff** represents total cross sections calculated from the relativistic form factor and ““nrl ff’ represents total cross se::tiou's’.s
calculated from the nonrelativistic form facto—Continued® E

Photon energy (keV)

7]
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Osmium (Z=76)

0.00 4.49E+02 4.49E+02 4.49E+02 4.49E+02 448E+02 448E+02 4.48E+02
0.01 4.49E+02 4.48E+02 4.48E+02 448E+02 448E+02 4 47E+02 447E+02
0.02 4.48E+02 448FE+02 447E+02 447E+02 4.46E+02 445E+02 4.44E+02
0.04 4.46E+02 444E+02 4.43E+02 442E+02 4.40E+02 4.38E+02 4.36E+02
0.06 4.42E+02 4.38E+02 437E+02 434FE+02 4.30E+02 4.26E+02 4.23E+02
0.10 4.30E +02 4.21E+02 4.19E+02 4.14E4+02 4.05E+02 3.98E+02 3.93E+02
0.20 3.90E+02 3.69E+02 3.65E+02 3.33E+02 3.35E+02 321E+02 313E+02
0.30 347E+02 3.18E+02 3.11E+02 2.95E+02 2.71E+02 2.53E+02 241E+02
0.40 3.06E+02 2.70E+02 2.63E+02 2.44E+02 2.17E+02 1.98E+02 1.86E +02
0.50 2.69E+02 2.28E+02 2.20E+02 201E+02 1.74E+02 1.56E+02 1.45E+02
0.60 235E+02 1.93E+02 1.85E+02 1.66E +02 141E+02 1.25E+02 1.15E+02
0.70 2.05E+02 1.64E+02 1.56E+02 1.38E+02 1.15E+02 LOIE+02 9.23E+01
0.80 L.79E+02 1.40E +02 1.32E+02 1.ISE+02 9.48E401 8.17E+01 7.44E+01
1.00 1.39E+02 1.03£+02 9.72E+01 8.28E+01 6.56E+01 5.47E+01 4.84E+01
1.20 1.09E +02 7.80E +01 7.27E+01 6.07E+01 4.66E +01 3.77E+01 3.26E+01
1.50 7.67E+01 5.22E+01 " 481E+01 3.93F+01 296F+01 2 40F +01 2.10F +01
1.70 6.15E+01 4.06E+01 3.73E+01 3.03E£+01 231E+01 1.93E+01 1.75E+01
2.00 4.51E+01 2.90E +01 2.66E +01 2.17E+01 1.70E+01 1.50E+01 1.43E+01
2.50 2.89FE+01 1.89E +01 1.74E+01 1.44E +01 1.14E+01 9.86E +00 9.08E +00
3.00 2.04E+01 1.39E+01 1.29E+01 1.07E+01 7.82E+00 5.712E+00 4.39E+00
3.50 1.54E+01 1.06E +01 9.84E+00 T91E+00 5.24E+00 3.28E+00 2.16E+00
4.00 1.20E+01 7.90E +00 7.20E+00 5.58E+00 3.51E+00 2.13E+00 1.39E+00
5.00 7.35E+00 4.04E +00 3.57E+00 2.64E +00 1.80E+00 1.42E+00 1.28E+00
6.00 4.44E+00 2.24E+00 1.96E+00 1.47E+00 L.L14E+00 1.1SE+00 1.34E+00
7.00 2.83E+00 1.51E+00 1.35E+00 1.04E+00 8.13E-01 7.66E—01 8.00E—-01
8.00 1.97E+00 1IRE+00 1.08E +00 8.51E-01 597E-01 425E-01 321E-01
9.00 1.48E+00 9.63E-~01 8.85E—01 6.97E~01 4.28E-01 2.33E-01 1.31E-01
10.00 1.16E+00 761E~-01 6.95E-01 5.31E-01 297E-01 1.42E-01 7.00E-02
12.50 6.78E£—-01 3.56E~01 3.10E-01 2.16E-01 1.22E—-01 7.25E-02 4.89E—-02
15.00 3.83£-01 1.65E—-01 1.40E—01 9.45E-02 6.31E~02 5.67E—-02 6.09E-02
17.50 2.17E-01 9.20E-02 7.84E—-02 551E-02 411E-02 4.28E—-02 5.26E—02
20.00 1.32E—-01 6.26E—02 5.47E-02 4.06E—-02 3.03E-02 2. 76E—-02 2.82E-02
22.50 8.82E-02 4.80E-02 431E-02 3.33E-02 2.29E-02 1.62E—02 1.22E-02
25.00 6.38E—02 3.84E-02 3.50E-02 2.73E-02 1.70E—02 9.42E-03 5.36E—03
27.50 4.90FE 02 307E-02 2.80E—-02 2.15E-02 1.21E-02 5.64E—03 2.68E—03
30.00 3.89E—02 240E—02 2.17E-02 1.60E—02 8.31E—03 3.53E—03 1.56E—03
35.00 2.55E—-02 1.37E-02 LL1I9E-02 7.99E-03 3.65E-03 1.50E—03 6.77E— 04
40.00 1.67TE—-02 7.55E-03 6.30E-03 381E—03 1.60E—-03 6.84E—04 345E—-04
45.00 1.08E—02 417E-03 3.36E-03 1.88F£—03 7.52E-04 3.38E-04 1.90F£ —04
50.00 6.91E—03 2.35E~03 1.85E—03 9.83£—04 3.83£—04 1.82E—04 LILE=04
55.00 4.48E—-03 1.40E-03 1.09E-03 5.65E—-04 2.25E—-04 1LISE—-04 7.75E-05
60.00 2.98E-03 8.89E—04 6.87E—-04 3.60E—-04 1.53E—04 8.78E—05 6.61E—05
65.00 2.08E-03 6.09E—04 4.72E-04 2.53E-04 1.16E-04 7.37E-03 6.09E-05
/0.00 1.52E—03 451E-04 3.53E-04 1.96E—04 9.68E —05 6.71E—05 5.96E-05
75.00 1.1RE—03 3.59E-04 2.84E—-04 1.63E—04 8.61E—05 6.35E—-03 5.89E—05
80.00 9.65F—04 3.04E-04 243E-04 1.44E—-04 T97E—-05 6.06E—05 S.70E-05
85.00 8.23E-04 2.69E—04 217E-04 1.32E—04 7.59E-05 5.89E~05 5.56E—-05
90.00 7.29E—-04 246FE—04 2.00E~04 1.25E—04 7.38E—05 5.77E-05 541E-05
95.00 6.63E—04 2.30E-04 1.89E—04 1.20E—-04 7.23E-05 5.70E—-05 5.32E—-05
105.00 S.79E—-04 20E—-04 1L74E - 04 1LI4E—04 7.13E-05 5.68E—05 S27E—-05
120.00 SA2E-04 1.94F 04 1.63E—04 1LIOE—04 7.18E—05 5.83E—05 541E-05
135.00 1.77TE-04 1.87E—-04 1.59E—-04 1L10E—-04 T41E-035 6.07E—05 5.59E-05
150.00 4.57E-04 1.834£—-04 1.57TE-04 L1IE-04 7.63E—05 6.29E-05 5.77E-05
165.00 J47E-04 1.83£—-04 1.57E£-04 [L12E—-(4 7.82E-05 6.48E—05 5.94E-05
180.00 444E-04 1.83£-04 1.57E-04 F13E 04 7.90E~05 6.57E—05 6.02E-05
total 1.I3E+00 744E-01 6.85E£-01 5.60E —01 4.22E-01 344E-01 3.07E-01
rel ff 1.20E+00 7.93E£-01 7.31E-01 S.98E—01 4.56E -0t 375E-01 3.32E—01

nrl ff 1.33£+00 8.79£-01 8.10E-01 6.63E —01 S.05E-01 4.16E—-01 3.68E£—-01



TaLE |. Predicted S-matrix differential elastic scattering cross sections for
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross
cross sections from this work, ““rel ff"* represents total cross sections calculat
calculated from the nonrelativistic form factor—Continued®
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photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
sections for each element and energies are presented. *‘total’” represents total

ed from the relativistic form factor and “‘nrl ff"’ represents total cross sections
v P

Photon energy (keV)

[}
(deg) 50.0 595 145.4 316.5 411.8 468.1 661.6
Iridium (Z=77) .

0.00 447E+02 4.50E+02 4.65E+02 4.62E+02 4.62E+02 4.62E+02 4.61E+02
0.01 447E+02 4.50E+02 4.64E+02 4.62E+02 4.62E+02 4.61E+02 4.61E+02
0.02 447E+02 4.50E+02 4.64E+02 4.62E+02 4.61E+02 A6IE4+02 A.60E +02
0.04 4.47E+02 4.50E+02 4.64E+02 4.62E+02 4.61E+02 4.60E +02 4.58E+02
0.06 447E+02 4.50E+02 4.64E+02 4.61E+02 4.60E +02 4.59E+02 4.56E+02
0.10 447E+02 4.50E+02 4.64E+02 4.59E+02 4.56E+02 4.54E+02 4.47E+02
0.20 447E+02 4.50E+02 4.61E+02 4.49E+02 4.40E+02 4.35E+02 4.14E+02
0.30 447E+02 449E+02 4.58E+02 4.35E+02 4.20E+02 4.10E +02 3.77E+02
0.40 446E+02 4.48E+02 4.53E+02 4.19E+02 3.97E+02 3.84E+02 3.40E+02
0.50 4.45E+02 447E+02 447E+02 4.01E+02 3.13E+02 3.57E+02 3.05E+402
0.60 4.45E+02 4.46E+02 441E+02 3.83E+02 3 S0E+02 3.32E4+02 2.73E+02
0.70 4.44E+02 444E+02 4.34E+02 3.65E+02 3.28E+02 3.07E+02 243E+02
0.80 442E+02 443E+02 4.26E+02 348E+02 3.07E+02 2.84E+02 2.17E+02
1.00 440E+02 4.39E+02 4.10E+02 3.14E+02 2.66E+02 242E+02 L.73E+02
1.20 4.36E+02 434E+02 3.94E+02 2.82E+02 231E402 2.06E+02 1.40E+02
1.50 4.30E+02 4.26E+02 3.69E+02 2.39E+02 1.87E+02 1.62E +02 LLO3E+02
1.70 4.26E+02 4.20E+02 3.52E+02 2.15E+02 1.63£+02 1.40E +02 8.51E+01
2.00 4.19E+02 4.11E+02 3.28E+02 1.83E+02 1.34E+02 LI2E+02 6.44E +01
2.50 4.06E+02 3.95E+02 291E+02 - 1.41E+02 9.80E+0! 797E+01 4.17E+01
3.00 3.93E+02 3.78E+02 2.56E+02 1.10E+02 7.30E+01 5.78E+01 2.86E+01
3.50 3.79E+02 361E+02 2.26E+02 8.73E+01 551E+01 4.30E+01 2.12E+01
4.00 3.65E+02 344E+02 1.99E +02 6.99E+01 4.22E+01 3.29E+01 1.68E+01
5.00 337E+02 3.12E+02 1.56E+02 4 61E +01 2.67E +01 2.09E+01 1.13E+01
6.00 3.09E+02 2.82E+02 1.24E+02 3.20E+01 1.90E +01 1.48E+01 7.45E +00
7.00 2.82E+02 2.53E+02 9.99E+01 2.35E+01 146E+01 1.11E+01 4.77E+00
8.00 2.57TE+02 2.27E+02 8.10E +01 1.81E+01 1.15E+01 8.45E+00 3.15E+00
9.00 2.35E+02 2.04E+02 6.60E+01 1.45E+01 8.90E+00 6.40E+00 224E+00
10.00 2.16E+02 1.84E+02 S.42E+01 1.19E+01 6.79E +00 4.82E+00 L.72E+00
12.50 1.74E+02 1.42E+02 344E+01 7.37E+00 345E+00 247E+00 1.09E +00
15.00 1.38E+02 1LI1IE+02 2.37E+01 4.58E+00 2.04E+00 1.47E+00 6.98E—-01
17.50 1.09E+02 8.71E+01 1.78F +01 2.92E +00 1.44E +00 1.03E+00 4.20E-01
20.00 8.50E+01 6.92E+01 1.41E+01 1.98E+00 1.09E +00 7.65E—-01 251E-01
22.50 6.71E +01 S.51E+01 [LI3E+01 1.44E+00 8.32E-01 5.65E~01 1.58E-01
25.00 5.38E+01 441E+01 8.99E+00 L.LIIE+00 6.16E—01 4.07E-01 1.O7E—-01
27.50 438E+01 3.56E+01 7.06E+00 8.83E—-01 446E—-01 2.90E-01 7.88E—-02
30.00 3.63E+01 2.90E +01 S.49E+00 7.10E-01 3.21E-01 2.07E-01 6.13E-02
35.00 2.59E£+01 2.00E+01 3.36E+00 4.56E—-01 1.73E-01 1.12E-01 4.10E-02
40.00 1.93E +01 1.46E +01 2.20E+00 2.88E—-01 1.O3E~01 6.82E—-02 2.87E-02
45.00 1L48E+01 1.11E+01 1.57E+00 1.84£—01 6.87E—-02 4.64E—-02 2.00E-02
50.00 1.ISE+01 8.74E+00 1.20E+00 1.22E—-01 5.01E-02 3.43E-02 1.39E-02
55.00 8.98E+00 6.93E+00 9.60E 01 8.46E—-02 3.86E-02 2.66E—-02 9.68E - 03
60.00 7.02E+00 549E+00 7.79E~01 6.22E—-02 3.09E-02 2.12E-02 6.83E—~03
65.00 549E+00 4.35E+00 6.36E-01 4.82E-02 2.53E-02 1.71E~02 495E-03
70.00 4.32E+00 3.45E+00 5.22E-01 3.93E-02 211E-02 1.41E-02 3.72E-03
75.00 343E+00 275E+00 4.32E-01 3.34E-02 1.80E-02 1.1I9E-02 291E-03
80.00 2.77TE+00 2.23E+00 3.63E~01 295£-02 1.57E-02 1.02E-02 2.38E-03
{5 00 2.28E 400 1.84E 400 3.10E—-01 2.69E—02 1.40E—-02 8.99E-03 2.02E-03
90.00 1.93E+00 1.56E 00 2.71E~-0] 2.52E-02 1L.27E-02 8.10E-03 1.78E—-03
95.00 1.68E +00 1.35E+00 243E~01 241E-02 1LISE-02 7.44F—03 1.60E—-03
105.00 1.37E+00 LLITE+00 2.10E-01 2.30E-02 1.07E-02 6.59E~-03 1.39E-03
120.00 1.19E 00 9.65E 01 1.91E~01 2.29E-02 9.81E-03 S592E-03 1.21E-03
135.00 1LI6E+00 940E-01 1.89E-01 2.33E-02 9.39E-03 5.56E—-03 1L1I2E-03
150.00 1.IRE+00 9.55E-01 1.92E-01 237E-Q02 9.15E-03 535E-03 1.06E-03
165.00 1.21E+00 9.75E-01 1.96F - 01 2.39E-02 9.02E-03 5.24E-03 1.03£~-03
180.00 1.22E+00 9.84E~01] [.97F-01 240E-02 8.98E—03 5.20E-03 1.02E-03
total 1 48£+02 FL21E+02 305E+01 6.98£ +00 $.19E+00 3.24E+00 1.63E+00
rel ff 1.82E+02 1.37E+Q2 QO4E+0] 7.04£+00 4.29£+00 3.35E+00 L.72E+00
nrl ff 1.90E +02 LAE+02 320E+01 T.74E =00 4.73E+00 3.71E+00 1.90F +00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, %¢
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “total’ represents |
cross sections from this work, *‘rel ff" represents total cross sections calculated from the relativistic form factor and ““nri ff** represents total cross sect
calculated from the nonrelativistic form factor—Continued®

Photon energy {(keV)

]
(deg) 778.9 964.0 1004.8 11121 12745 1408.0 1500.0
Iridinm (Z=177)

0.00 461E+02 4.60E +02 460E+02 4.60E+02 4.60E+02 4.60E+02 459E+0

0.0 4.60E+02 4.60E+02 460E+02 4.60E+02 459E+02 4.59E+02 4.59E+0
0.2 4.60E+02 459E+02 4.59E+02 4.50E+02 4.58E+02 457E+02 456E+0;
0.04 4STE+02 455E+02 4.55E+02 453E+02 451E+02 4.49E+02 AA8E+(
0.06 A53E+02 449E +02 448E+02 4.46E+02 441E+02 437E+02 434E+0;
0.10 442E+02 4.33E+02 4306402 425E+02 4.16E+02 4.09E+02 4.04E40;
0.20 401E+02 3.80E+02 3.75E+02 3.62E+02 34E+02 330E+02 321E+0;
030 3STE+02 3.26E +02 3.20E+02 3.03E+02 279E+02 2.60E+02 248E+0;
0.40 31SE+02 271E+02 270E+02 2.50E +02 223E+02 2.04E+02 1.91E+0z
0.50 276E+02 2.3SE+02 2.26E+02 2.06E +02 179E+02 LEIE+02 149E +02
0.60 241E+02 1.99E+02 1.90E+02 1.70E+62 14SE+02 1.292+02 1.19E+02
0.70 211E+02 1.69E+02 LOIE+02 1 42E+02 119E +02 1L.O4E+02 9.58E+01
0.80 1.85E+02 LA4E +02 137E+02 1.19E+02 9.83E+01 8.49E+01 7.74E+0}
1.00 L43E+02 LOTE+02 1.01E+02 8.60E+01 6.83E+01 5.70E+01 5.05E+01
1.20 LI2E+02 8.11E+01 7.56E+01 6.33E+01 486E+01 3.92E+01 3.39E +01
1.50 7.97E+01 S.44E+01 5.03E-+01 4.10E+01 3.08E+01 247E+01 2.14E+01
170 641E+01 424E+01 3.89E+01 315E+01 2.39E+01 1.97E+01 L77IE+01
2.00 4.70E+01 3.01E+01 276E+01 224E+01 175E+01 1.53E+01 . L45E+01
250 2.99E+01 1.93E+01 1.78E+01 147E+01 LI7E+01 1.03E +01 9.66E+00
3.00 2.10E+01 1.42E +01 L32E+01 1.09E+01 8.09E+00 6.08E+00 4.80E +00
3.50 1.58E+01 1.09E +01 1.01E+01 8.19E+00 5.48E+00 348E+00 231E+00
4.00 1.24E+01 $.23E +00 7.536+00 5.87E+00 3.69E+00 2.22E+00 142E+00
5.00 76AE+00 427E+00 38E+00 2.80E+00 1.88E4+00 143E+00 1235400
6.00 A465E+00 2.34E+00 2.05E+00 1.53E +00 LI7E+00 LITE+00 1.35E+00
7.00 2.96E+00 1.55E+00 138E+00 1LO6E +00 8.35E—01 8.1LE~01 8.80E~01
8.00 2.04E +00 1.2Z1E+00 1.09E+00 8.63E—01 6.16E—01 4.60E~ 01 3.67E~01
9.00 1.52E+00 9.86E—01 9.06E—01 7.14E-01 447E-01 2.52E~01 147E~01
10.00 1.20E+00 7.89E—01 7.22E-01 5.55E—01 3.14E—01 1.51E-01 747E~02
12.50 7.05E-01 3.78E—04 331E-01 232E-01 1.29E-0} 736E—02 4TE-02
15.00 4.02E-01 175E~01 148501 1.00E—01 6.57E—02 5.69E-02 5.90£-02
17.50 2.29E—01 9626 ~02 8.17E-02 SE9E—02 421E-02 439E-02 542E—-02
20.00 1.39E—01 6.43E~02 5.60E-02 4.12E-02 3.08E—-02 2.90E—02 3.07E-02
22.50 9.(9E—~02 4.89E~02 43TE-02 335E—02 234E-02 L.73E—~02 1.36E—-02
25.00 6.60E—~02 391E~02 3.56E—02 LTTIE—02 1.75E—02 101E-02 597E-03
27.50 SH4E~02 3.14E-02 2.87E-02 221E-02 1.26E~Q2 6.02E-03 2.93E~03
30.00 399E-02 247E-02 224E~ 02 L6TE—02 877TE~03 377E~03 1.67E—03
35.00 262E—02 144E-02 1.26E—02 8.50E—03 3.92E~03 1.60E~03 7.15E-04
4000 . LTE-®2 7.99E—03 6.70E—03 4.11E—03 1.74E—-03 738E—04 367E~04
45.00 1LI3E—02 445E—03 361E—03 2.04E-03 8.23E—04 3.68E— 04 2.04E~04
50.00 7.28E 03 253E-03 2.00E—03 1.O7E—03 421E-04 2.00E- 04 1.21E-04
55.00 4.76E - 03 151E—03 1LI8£-03 6.19E-04 247E- 04 1.27E—04 8AGE—05
60.00 3.19E—03 9.65E-04 7.49E - 04 395E—04 1.68E—04 96205 721E-05
65.00 2.23E-03 6.63E—04 5.16E 04 ATIE 04 1.27E 04 ROLE-05 6.62F - DS
70.00 1.64E—03 492E—-04 3.86E 04 2.15E-04 1.06E—04 731E—05 6.46E—05
75.00 12803 393504 3.11E~04 1.79E~04 9.41E-05 6.90E ~05 637E-05
$0.00 1.0SE—03 333E~04 266604 1.58E—04 2.70E—05 6.58E—05 6.1SE~05
$5.00 8.95E~04 2.94E - 04 237E~04 L44E—04 8.26E—05 6.38E~05 5.99£~05
90.00 7.945 - 04 2.69E— 04 219604 136E—04 8.02E 05 6.23E~05 582E—05
95,00 722E-04 251604 2.06E-04 1.30E-04 7.84E~-05 6.14E—05 S71E-05
105.00 6.32F—04 2.29E-04 1.90E—04 | 24E~04 7.70E—05 6.10E~ 05 5.63E—05
120.00 5.59E—04 21LE-04 L77E-04 1.196-04 7.72E-05 6.22E—05 5.75E~05
135.00 S2UE-04 2.04E—04 \T3E-04 1.19E~04 193£-05 6.46E 05 5.93E~-05
150.00 498 —04 2.00E— 04 1.70E—D4 1.19E—04 8.15E—05 6.68E—05 6.12E-05
165.00 4.87E~04 1.99E 04 170604 121E~04 8.34E—05 6.88E—05 6.30E—05
180.00 1B4E-04 1.99E - 04 170E-04 121E~04 8.43E~05 6.97E~05 6.38£—05
total 1.18E +00 2.70£ 01 7.10E-01 SS0E~0} 4.38E-0) 3.56E 01 3.18E—01
rel £ {2SE+00 8.23E-01 7.586 -0l 6.20E 01 4.73E-01 3.89£-01 344601
ord ff 1.39E£+00 9.314E-01 8.43E-01 6.89E 01 5.26E~01 433E-01 383601
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TapLE ). Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,

10048, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “total’’ represents total

cross sections from this work, ‘‘rel ff’’ represe:
calculated from the nonrelativistic form factor—Continued®

ats total cross sections calculated from the relativistic form factor and “‘nrl ff*” represents total cross sections
P!

Photon energy (keV)

é
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
platinum (Z=78)

0.00 4.60E+02 4.63E+02 4.76E+02 4.74E+02 4.74E+02 4.73E+02 4.73E+02
0.01 4,60E+02 4.63E+02 4.76E+02 4.74E +02 473E+02 473E+02 4.2E+02
0.02 4.60E +02 4.63E+02 4.76E+02 4.74E +02 4T3E+02 4.73E+02 A4 T2E+02
0.04 4.60E +02 4.63E+02 4.76E+02 474E+02 4.73E+02 4.T2E+02 470E+02
0.06 4.60E+02 4.63E+02 4.76E+02 4.73E+02 4.72E+02 4.71E+02 4.67E+02
0.10 4.60E +02 4.63E+02 476E+02 4T1E+02 4.68E+02 4.66E +02 4.58E+02
0.20 4.60E+02 4.63E+02 4.73E+02 4.61E+02 4.52E+02 4.464+02 4.25E+02
0.30 4,60E+02 4.62E+02 4.70E+02 447E+02 431E+02 421E+02 387TE+02
0.40 4.59E +02 461E+02 4.65E+02 4.30E+02 4,08E+02 3.94E+02 349E+02
0.50 4.58E+02 4.60E+02 4.59E+02 4.12E+02 3.83E+02 3.67E+02 3.13E+02
0.60 4.58E+02 4.59E+02 4.52E+02 3.94E+02 3.60E+02 3.41E+02 2.80E +02
0.70 4.56E+02 4.57E+02 4.45E+02 3.75E+02 337E+02 3.16E +02 2.50E-+02
0.80 4.55E+02 4.55E+02 4.37E+02 3.57E+02 3.15E+02 291E+02 2.23E4+02
1.00 4.53E+02 451E+02 421E+02 32NE+02 2.73E+02 2.48E+02 1.78E+02
1.20 449E+02 4.46E+02 4.04E+02 2.89E+02 237E4+02 2.11E+02 1.44E+02
1.50 4.43E+02 4.38E+02 3.78E+02 2.46E+02 1.92E+02 1.67E+02 1.07E+02
1.70 438E+02 432E+02 3.62E+02 2.20E+02 1.68E+02 1.44E+02 8.83E+01
2.00 431E+02 4.23E+02 337E+02 1.88E+02 1.38E+02 1.16E+02 6.71E+01
2.50 4.18E+02 4.06E+02 2.98E+02 1.45E+02 1L.OLE+02 8.27E+01 4.34E +01
3.00 4.05E+02 3.89E+02 2.63E+02 1.14E+02 7.59E +01 6.02E +01 297E+01
3.50 391E +02 3 72E+02 2.32E+02 9.05E+01 5.74E+01 4 48E+01 2.18£+01
4.00 377TE+02 3.54E+02 2.05E+02 7.26E+01 4.40E+01 341E+01 1.72E+01
5.00 348E+02 321E+02 1.61E+02 4.80E+01 2.76E+01 2.16E+01 1.16E+01
6.00 3.19E+02 2.90E+02 1.28E+02 3.33E+01 1.95E +01 1.52E+01 T77TE+00
7.00 2.90E +02 261E+02 1.03E+02 243E+01 1.49E+01 1.14E+01 5.01E+00
8.00 2.65E+02 2.34E+02 8.40E +01 1.87E+01 1.18E+01 8.72E+00 3.30E+00
9.00 242E+02 2.11E+02 6.87E+01 1.49E+01 9.23E+00 6.65E+00 2.33E+00
10.00 2.22E+02 1.89E+02 5.64E+01 1.22E+01 7.09E +00 5.04E+00 1.78E+00
12.50 1.830E +02 1.47E+02 3.57E+401 7.64E+00 3.62E+00 2.58E+00 1.12E+00
15.00 LA4E+02 1.I5E+02 2.44E +01 4,78E+00 2.12E+00 1.53E+00 7.27E-01
17.50 1.14E+02 9.07E+01 1.82E+01 3.06E+00 1.48E +0U 1.06E +00 4.42E—01
20.00 8.94F +01 7.23E+01 1.44E+01 2.06E+00 1.12E+00 7.839E-01 2.65E—01
22.50 7.07E +01 5.78E+01 1.16E+01 1.49E+00 8.62E—-01 5.87E-01 1.66E—-01
25.00 5.67TE+Q1 4.64E+01 9.29E +00 1.15E+00 6.43FE—01 4.27E-01 1.12E-01
27.50 4.61E+01 3.74E+01 7.33E+00 9.11E—-0] 4.69E—01 3.U6E~01 8.17E—02
30.00 3.81E+01 3.05E+01 5.73E+00 7.35E-01 3.39£—-01 2.19E-01 6.32E—-02
35.00 2NE+0 2.10E +01 3.52E+00 475E-01 1.82E~-01 1.18E-01 4.21E-02
40.00 201E+01 1.52E +01 2.29E+00 3.03£-01 1.08€£—01 7.12E—-02 2.95E-02
45.00 1.54E+01 1.16E +01 1.62E+00 1.94E-01 TA3E-02 4.80E—02 2.07E-02
50.00 1.20E +01 9.09E +00 1.23E+00 1.28E—01 5.16E—02 3.52E—02 1.45E—-02
55.00 9.43E+00 7.23E+00 9.82E-01 8.89E—-02 397E-02 2.73E-02 1.01E-02
60.00 TA41E+00 5.76E+00 7.99E-01 6.50E - 02 3.17E-02 2.17E—-02 7.20E-03
65.00 5.84E+00 4.60E+00 6.55£-01 5.02E-02 2.60E-02 1.77E—02 5.25E-03
70.00 4.62E +00 3.67E+00 5.40E-01 4.07E-02 2.18E-02 [46E—-02 3.96E—03
75.00 3.70E +00 2.95E+00 4.49E-01 3.46E—02 1.86E-02 1.24E-02 3.12E-03
80.00 3.00E+00 2.40E+00 3.79E-01 3.05E-02 1.63E—02 1.07E-02 2.55E-03
85.00 2.48E+00 1.99E+00 3.25E-01 2.78E-02 1.46E—02 9.44F—03 2.17E-03
90.00 2.11E+00 1.69E+00 2.85E-01 2.60E—02 1.336-02 8.53F~03 1.92E—-03
95.00 1.83E+00 1.47E+00 2.56E—0] 249E-02 1.24E~02 7.86E—03 1.73£-03
105.00 1.50E +00 {21E+00 2.21E-Q1 2.39E-02 1.L12E-02 7.00E-03 1.50E-03
120.00 1.30£+00 1.0SE+00 2.01E-01 2.38E-02 1.04E-02 6.33E—03 1.32E-03
135.00 1.27E+00 1.02E+00 1.99E-01 243E-02 9.99E~03 5.96E—03 1.22E—-03
150.00 1.29E+00 1.04E 00 2.02E-01 248E-02 9.77E-03 5.75E~03 1.16E—03
165.00 1.22E+00 1.06E +00 2.05E-01 251E-02 9.64E—03 5.63E-03 1.13E-03
180.00 1.33E+00 1.O7TE+00 207E-0! 2.52E-02 9.59E—03 5.99£ — 03 1.12E—03
total 1.55E+02 1.36E+02 3.15E+0] 7.23E+00 4.34E+00 3.36E +00 1.69E+00
rel ff 1.88E£ +()2 [42E+02 3.05E+01 7.29E +00 4.44E+00 347E+00 1.78E+00
arl it 1.97E-02 1 49E +02 232E+01 8.03F£+00 4.92E+00 3.85E+00 1.98E+00
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TarlE 1 Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964‘i
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tot
cross sections from this work, “‘rel ff”" represents total cross sections calculated from the relativistic form factor and “‘nrl £f’ represents total cross sectiog
calculated from the nonrelativistic form factor—Continued® '

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Platinum (Z—78) R
0.00 4.73E+02 4.72E+02 4.72E+02 472E+02 4.72E+02 4.71E+02 471E+Q2
0.01 4.72E402 4.72E+02 4.72E+02 471E+02 4.71E+02 471E+02 4.70E +02
0.02 4.72E+02 4.71E+02 4.71E+02 4.70E+02 4.70E+02 4.68E+02 4.68E+02
0.04 4.69E+02 4.67E+02 4.67E+02 4.65E+02 4.63E+02 4.61E+02 4.59E+02
0.06 4.65E+02 4.61E+02 4.60E+02 457E+02 4.53E+02 4.49E+02 4.46E+02
0.10 4.53E+02 4.44E+02 442E+02 4.36E+02 4.27E+02 4.20E+02 4.14E+02
0.20 4.12E+0Q2 390E+02 3.85E+02 372E+02 3.54E402 339E+02 3.30E4+02
0.30 3.07E+02 3.35E+02 3.28E+02 3.11E+02 2.86E+02 2.67E+02 2.54E+02
0.40 3.23E+02 2.85E+02 2.77E+02 2.57TE+02 2.29E+02 2.09E+02 1.96E+02
0.5¢ 2.83E+02 241E+02 2.32E+02 2.12E+02 1.84E+02 1.65E+02 1.54E +02
0.60 248E+02 2.04E+02 1.96E+02 1.75E+02 1.50E+02 1.33E+02 1.23E+02
0.70 2.16E+02 1.73E+02 1.65E+02 1.46E +02 1.23E+02 1.08E+02 9.93E+01
0.80 1.90E+02 1.48E+02 141E+02 1.23E+02 1.02E+02 8.81E+01 8.04E+01
1.00 147E+02 1.11E+02 1.04E+02 8.92E +01 T11E+01 5.94E+01 5.27E+01
1.20 1.16E+02 841E+01 7.86E+01 6.58E+01 5.06E+01 4.09E+01 3.52E+01
1.50 8.27E+01 5.67E+01 5.24E+01 4.28E+01 3.20E+01 2.55E+01 2.19E+01
1.70 6.67E+01 4.42E +01 4.06E+01 3.28E+01 247E+01 2.02E+01 1.79E+01
2.00 4.89E+01 3.13E+01 2.86E+01 2.32E+401 1.80E+01 1.56E +01 1.48E+01
2.50 3.10E+01 1.99E +01 1.83E+01 1.50E+01 1.20E+01 1.07E+01 1.02E+01
3.00 2.16E+01 1.45E+01 1.35E+01 1.L11E+01 8.37E+00 6.44E+00 5.22E+00
3.50 1.62E+01 1.12E+01 1.O4E +01 8.46E+00 5.73E+00 3.68E+00 247E+00
4.00 1.27E+01 8.55E+00 7.84E+00 6.15E+00 3.88E+00 2.31E+00 1.46E+00
5.00 7.94E+00 4.50E+00 4.00E +00 2.97E+00 1.96E+00 1.44E+00 1.19E+00
6.00 4.87E+00 2.45E+00 2.15E+00 1.59E+00 1.21E+00 1.20E+00 1.36E+00
7.00 3.09E+00 1.60E+00 1.42E+00 1.08E+00 8.58E—01 8.54E-01 9.57E—-01
8.00 2.12E+00 1.23E+00 L11E+00 8.75E—01 6.36E—01 497E-01 4.16E~-01
9.00 1.57E+00 1.01E+00 9.26E—01 7.32E-01 4.66E—01 2.2E~-01 1.65E—-01
10.00 1.24E+00 8.16E—01 748E—-01 5.79E—-01 3.31E-01 1.60E—01 8.03E—-02
12.50 7.31E-01 4.01E-01 3.52E-01 248E-01 1.36E—01 7.50E—-02 4.59E-02
15.00 4.23E-01 1.86E—01 1.58£—-01 1.06E-01 6.84E—-02 ST2E-Q2 STIE-Q2
17.50 242FE-01 1.01E-01 8.53E—-02 5.90E-02 433E-02 4.48E—02 5.54E—02.
20.00 1.46FE—01 6.63E-02 5.74F—-02 4.19E-02 3.14E-02 3.03E~-02 3.32E-02
22.50 9.60E—-02 4.99FE—-02 444E-02 3.39E-02 2.39E-~02 1.83E-02 1.51E—-02
25.00 6.84E—-02 3.99E-02 3.62E—02 2.81E—-02 1.80E—02 1.07E-02 6.64F—03
27.50 5.19E—02 3.22E-02 2.93E-02 2 97E -7 131E—-02 6.43F ~03 3.21E£-03
30.00 4.10E~02 2.55E-02 2.31E-02 1.74E-02 924E-03 4.02E-03 1.830E—03
35.00 2.70E-02 1.50E—-02 1.32E-02 9.02E-03 421E-03 L7T1IE-03 7.56E—04
40.00 1.79E - 02 845E—03 TA2E-03 4.42E-03 1.89E—-03 795E~04 3.89E—04
45.00 1.18E-02 4.75E-03 3.86E—-03 221E-03 9.00E—04 4.00E—-04 2.19E-04
50.00 7.66FE—03 2.72E-03 2.15E-03 1.17E-03 4.63E—-04 2.19E—-04 1.32E-04
55.00 5.04E-03 1.64E—-03 1.28E-03 6.76E—04 2.72E-04 1.39E - 04 9.21E-05
60.00 340E-03 1.0SE-03 8.14E—-04 4.32E-04 1.85E—04 1.05E—04 7.85E-05
65.00 2.30FE—-03 7.22E—04 5.63E~04 3.04E—-01 1.40E — 04 2.80E —05 7.19E—-05
70.00 1.77E-03 537E-04 4.22E-04 235E-04 1.16E—-04 7.96E—05 6.99E—05
75.00 1.38£-03 4.29E-04 340E—-04 1.96E—-04 1.03E~04 7.50E-05 6.88E—05
80.00 1.13E—-03 3.63E—-04 291E-04 1.72E-04 9.49E - 05 7.13E-05 6.63E—05
85.00 9.72E-04 3.21E—-04 2.59E~04 1.58E—04 8.99E—-05 6.90E—05 6.46E —05
90.00 8.63E—04 2.94E-04 240E—-04 1.49E—04 8.71E~03 6.73E—-05 6.26K—05
95.00 7.86E - 04 2.74E-04 225E-04 1.42E—-04 8.50E—05 6.62E—05 6.13E—-05
105.00 6.89E —04 2.50E—-04 2.07E—04 1.35E-04 8.32E-05 6.54E—05 6.02E—05
120.00 6.10E 04 2308 04 1.93C 04 1.29E—04 8.30£—05 6.65E— 05 6.11E—05
135.00 5.68E—04 221E—-04 1.87E—04 1.28E—04 8.50E—05 6.87F—05 6.29E—05
150.00 543E-04 217E-04 1.83£-04 1.29E-04 8.7IE—-05 7.10E-05 6.49E-05
165.00 531E-04 215E-04 1.84E—04 1.30E-04 891E—-05 7.31E-05 6.69E —05
180.00 5.27E—04 2 15E-04 1.84E—04 1.30E-04 9.00E - 05 7T41E-05 6.77E-05
total 1.22E+00 7.98F—01 7.35E-01 6.01E~01 4.53E-01 3.69E-01 3.29E-01
rel ff 1L.29E 400 8.53E£-01 7.86E—01 6.43E~01 4.90E-01 4,04E-01 3.57E-01

nri ff 1 44E+00 9.50E-01 8.76E—-01 7.17E-01 5.47E—-01 4.50E-01 3.98E—-01
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TapLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘“total’” represents total
cross sections from this work, “‘rel ff7" represents total cross sections calculated from the relativistic form factor and *‘nrl ff*" represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Gold (Z=179)

0.00 473E+02 4.76E+02 4.88E+02 4.86E+02 4.86E+02 4.85E+02 4.85E+02
0.01 473E+02 4T6E+02 4.88E+02 4.86E+02 4.85E+02 4.85E+02 4.84E+02
0.02 4.73E+02 4.76E+02 4.33E+02 4.86E +02 4.85E+02 4.85E+02 4.84E+02
0.04 4.73E+02 4.76E+02 4.88E+02 4.86E+02 4.85E+02 4.84E+02 4.82E+02
0.06 473E+02 4.76E +02 4.88E+02 4.85E+02 4.84E+02 4.83E+02 479E+02
0.10 4.73E+02 4.76E+02 4.88E+02 4.83E+02 4.80E+02 4.78E+02 4.70E+02
0.20 473E+02 4.75E+02 4.85E+02 4.73E+02 4.64E+02 4.58E+02 4.36E+02
0.30 4.73E+02 475E+02 4 81E+02 4.58E+02 4.42E+02 432E+02 397E+02
0.40 412E+02 4.74E+02 4.77E+02 441E+02 4.18E+02 4.05E+02 3.58E£+02
0.50 4.71E+02 4.73E+02 4.70E+02 4.23E+02 3.93E+02 3.77E+02 3.21E+02
0.60 471E+02 471E+02 4.64E+U2 4.U4E+02 3.69£+02 3.49E+U2 28IE+02
0.70 4.69E+02 4.70E+02 4.56E +02 3.85E4-02 3.46E+02 3.24E+02 2.56E+02
0.80 4.68E+02 4.68E+02 4.48E+02 3.66E+02 3.23E+02 2.99E+02 2.28E+02
1.00 4.66E+02 4.64E+02 4.32E+02 3.30E+02 2.80E+02 2.54E+02 1.83E+02
1.20 4.62E+02 4.59E+02 4.14£+02 297E+02 243E+02 2.17E+02 1.48E+02
1.50 4.56E+02 4.50E+02 3.88E+02 2.52E+02 1.97E+02 1.72E+02 1.I0E+02
1.70 4.51E+02 4.44E+02 3TIE+02 2.26E+02 1.72E+02 1.48E+02 9.15E+01
2.00 4.44E+02 4.35E+02 3.46E+02 1.93E+02 1.42E+02 1.20E +02 6.97E+01
2.50 431E+02 4.18E+02 3.06E+02 1.50E+02 1.0SE+02 8.57E +01 4.52E+01
3.00 4.17E+02 4.00E+02 2.70E+02 1.18E+02 7.88E+01 6.26E +01 3.08E+01
3.50 4.02E+02 3.82E+02 2.38E+02 9.38E+01 5.98E-+01 4.66E+01 2.25E+01
4.00 3.88E+02 3.65E+02 2.10E+02 7.54E+01 4.58E+01 3.55E+01 1.76E+01
5.00 3.58E+02 3.31E+02 1.65E+02 4.99E +01 2.86E+01 2.23E+01 1.20E +01
6.00 3.28E+02 2.98E+02 1.32E+02 345E+01 2.00E+01 1.56E+01 8.08E+00
7.00 2.99E+02 2.68E+02 1.07E+02 2.51E+01 1.53E+01 1.17E+01 5.25E+00
8.00 2.72E+02 241E+02 8.70E+01 1.92E+01 L21E+01 9.00E +00 346E+00
9.00 249E+02 2.17E+02 T13E+01 1.53E+01 9.55E+00 6.91E+00 242E+00
10.00 2.28E+02 1.95E+02 5.86E+01 1.26E+01 7.39E +00 5.26E+00 1.84E+00
12.50 1.85E+02 1.51E+02 3.71E+01 7.91E+00 3.80E+00 2.70E+00 1.LISE+00
15.00 1.50E+02 1.19E+02 2.52E+01 4.99E£+00 2.20E+00 1.58E+00 7.56E—01
17.50 LLI9E+Q2 9.44E+01 1.87E+01 3.19E+00 1.52E+00 1.09E+00 4,65E-01
20.00 9.39FE+01 7.55E+01 147E+01 2.15E+00 1.16E+00 8.13E-01 2.81E-01
22.50 T.44E+-01 6.05E +01 1.19E+01 1.55E+00 8.91E~-01 6.10E—-01 1.75E—-01
25.00 5.97E +01 4.87E+01 9.57E+00 1.18E+00 6.71E—01 4.47E-01 1.18E—01
2750 4.85L +01 3.93E+01 /.60L +00 941E£—01 4.93E—01 3.21E—01 8.49E —U2
30.00 4.00E +0t 3.20E+01 5.97E+00 7.60E—-01 358E-01 2.31E-01 6.52E-02
35.00 2.83E+01 2.19E+01 3.67E+00 4.95E-01 1.93F-01 1.24E-01 431E-02
40.00 2.10E+01 1.58E +01 2.38E+00 3.18E-01 1.13E-01 743E-02 3.03E-02
45.00 1.60L +01 1.20£ +01 1.67£ +00 2.04£—01 7.41E—02 4.97E—-02 214 —02
50.00 1.25E£+01 9.44E+00 1.26E+00 1.35E-01 S5.33E-02 3.63E-02 1.50E—-02
55.00 9.88FE+00 7.53E+00 1.00E+00 9.35E-02 4.08E—-02 2.80E—-02 {OGE—-Q2
60.00 781E+00 6.04E +00 8.18E 01 6.81E-02 3.26E-02 2.23E-02 7.58E—03
65.00 6.20E +00 4.84E+00 6.74E—01 5.23E-02 2.67E-02 1.82E-02 5.55E—03
70.00 4.94E +00 3.89E+00 5.58E-01 4.23E-02 2.25E—-02 1.52E-02 421E-03
75.00 3.97E+00 3.15E+00 4.66E—01 3.58E-02 1.93E—-02 1.29E-02 3.33E-03
80.00 3.24E£+00 2.58E+00 3.94E -0l 3ASE-02 1.69E-Q2 {12E-Q2 273E-03
85.00 2.69E+00 2.15E+00 3.40E-01 2.87E-02 1.52E-02 9.89E-03 2.34E-03
90.00 2.29E+00 1.83E+00 2.99E-01 2.69E—-02 1.39E-02 8.97E—-03 2.06E—-03
95.00 2.00E +00 1.60E ~00 2.69E-01 2.58E—02 1.30E—-02 8.30E—03 1.87E-03
105.00 1.64E +00 1.31E+00 232801 248E—-02 LIBE-02 7T42E-03 1.63E—-03
120.00 142E+00 LI4E400 2.11E~-0L 2.48E-02 LI0E-Q2 6.74E—-03 1.43E—-03
135.00 1.38E+00 {.11E+00 2.09E-01 2.54E-02 LOGE—-02 6.38E-03 1.32E-03
150.00 1.30F +00 1LI2E+00 212E-01 2.59E-02 LO4E—-02 6.17E-03 1.26E—-03
165.00 1.43E +00 1L I4E+00 2.15E-01 2.63E—-02 1.03E-02 6.05E—-03 1.22E-03
180.00 1.4E-00 1LISE+00 217E£-01 20402 L.UZE—U2 6.00E —-03 1.21£—03
total 1.62E+Q2 1.32E+02 326E+01 TARE+00 4.49E +00 3A8E+00 [.75E+00
rel ff 1.94E+02 1 47E+02 315E+0t 7.54E+00 4.60E +00 3.60E+00 1.84£+00

nrl ff 204£+02 LASE+02 3HE+01 8.33£+00 5.10E+00 4.00E+00 2.05E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 96
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’ represents t
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross secti
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Gold (Z=179)

0.00 A35E+U2 4.84L+02 4.84K+02 4.834E+02 4.84E+02 4.83E+02 4.83E+02
0.01 4.84E+02 4.84E+02 4.83E+02 4.83E+02 4.83E+02 4.83E+02 4.82E+02
0.02 4.84E+02 4.83E+02 483E+02 4.82E+02 481E+02 4.30E +02 4. 79E+02
0.04 4.81E+02 4.79E+02 4.78E+02 4.77E+02 4.75E+02 4.73E+02 4.71E+02
0.06 4.71E+02 4.73E+02 4.72E+02 4.69E +02 4.64E+02 4.60E +02 457E+02
0.10 4.65E+02 4.55E+02 453E+02 4.47E+02 4.38E+02 4.30E+02 4.25E+02
0.20 4.23E+02 4.00E+02 3.95E+02 3.82E+02 3.63E+02 3.48E+02 3.38E+02
0.30 3.76E+02 3.44E+02 3.37E+02 3.19E+02 2.93E+02 274E+02 2.61E+02
0.40 3.32E+02 2.92E+02 2.84E+02 2.63E+02 2.35E+02 2.15E+02 2.02E+02
0.50 291E+02 247E+02 2.38£+02 2.17E+02 1.89E+02 1.70E+02 1.59E+02
-0.60 2.54E+02 2.09E+02 2.01E+02 1.80E +02 1.54E+02 1.37E+02 1.27E+02
0.70 2.22E+02 1.78E+02 1.70E+02 1.51E+02 1.27E+02 1L11E+02 LO3E+02
0.80 1.9SE+02 1.S3E+02 1L4SE+02 1.27E+02 1.05SE+02 9.12E+01 8.34E +01
1.00 1.52E+02 1.14E+02 1.08E+02 9.24E+01 7.38E+01 6.18E+01 5.49E+01
1.20 1.20E+02 8.72E+01 8.15E+01 6.85E+01 5.27E+01 4.25E+01 3.66E+01
1.50 8.58E+01 - 5.90E+01 5.46E +01 4.46E+01 3.32E+01 2.63E+01 2.25E+01
1.70 6.93E+01 4.60E +01 4.23E+01 3.42E+01 2.55E+01 2.07E+01 1.82E+01
2.00 5.09E+01 3.25E+01 297E+01 240E+01 1.85E+01 1.59E+01 1.50E+01
2.50 3.22E+01 2.04E+01 1.87E+01 1.54E+01 1.23E+01 1.11E+01 1.07E+01
3.00 2.23E+01 1.48E+01 1.37E+01 1.14E +01 8.64E+00 6.80E+00 5.65E+00
3.50 L67E+01 L.15E+01 1.07E+01 8.72E+00 5.97E+00 3.90E+00 2.66E+00
4.00 1.31E+01 8.86E+00 8.15E+00 6.43E+00 4.07E+00 241E+00 1.51E+00
5.00 8.23E+00 4.74E+00 4.22E+00 3.14E+00 2.04E+00 1.46E+00 L.1I6E+00
6.00 - 5.09E-+00 2.57E+00 2.25E+00 1.67E+00 1.25E+00 1.21E+00 1.36E +00
7.00 3.23E+00 1.65E+00 1.46E+00 1.11E+00 8.82E-01 8.96E—01 1.03E+00
8.00 221E+00 1.26E+00 L13E+00 8.80E-01 6.37E—-01 5.33E-01 4.68E—01
9.00 1.63E+00 1.03E+00 9.46E—01 7.48E-01 4.85E—-01 2.93E-01 : 1.85E-01
10.00 1.27E+00 8.43E-01 7.73E-01 6.01E-01 3.48E-01 1.71E-01 8.69E—02
12.50 7.58E-01 424E-01 3.74E-01 2.65E-01 1.44E-01 7.67E—-02 451E-02
15.00 443E-01 1.98E—-01 1.68E-01 L13E-01 7.14E—-02 5.76E—02 5.53E-02
17.50 2.55E-01 1.06E—01 8.92E-02 6.14E—-02 445E-02 457E-02 5.63E—02
20.00 1.53E—-01 6.84E—02 5.90E-02 427E-02 321E-02 3.16E—-02 3.56E—-02
22.50 1.00E—-01 5.10E—02 4.52E-02 3.43E-02 244E-02 1.94E-02 1.67E—-02
25.00 7.10E-02 4.06E—02 3.68E—02 2.85E-02 1.85E—02 1.15E-02 7.36E—03
27.50 5.36E--02 3.29E-02 3.00E-02 2.32E-02 1.36E—-02 6.86E—03 3.52E-03
30.00 422E-02 2.62E-02 2.38E-02 1.80E—02 9.70E-03 429E-03 1.94E-03
35.00 2.77E-02 1.57E-02 1.38E-02 9.54E—-03 4.50E-03 1.83E-03 8.02E—-04
40.00 1.85E—-02 8.91E-03 7.55E-03 4.74E-03 2.05E-03 8.55E—-04 4.13E—-04
45.00 1.23E-02 5.05E-03 4.13E-03 2.40E-03 9.82E—-04 4.35E-04 2.35E~04
50.00 8.04E—-03 291E-03 2.32E-03 1.27E-03 5.07E—04 2.39E-04 143E-04
55.00 5.34E-03 1.76E—03 1.386-03 7.38E—04 2.99E-04 1.52E—-04 1.00E—-04
60.00 3.62E-03 1.13E-03 8.85E-04 4.73E-04 2.03E-04 1.ISE—04 8.53E-05
65.00 2.56E-03 7.84E—-04 6.13E-04 3.33E-04 1.53E—-04 9.61E-05 7.79E-05
70.00 1.90E-03 5.R4E—-04 4.60E-04 2.8TFE—04 127FE-04 R.6TE—D05 7.536E—05
75.00 1.49E-03 4.67E-04 371E-04 2.14E—-04 1.I2E-04 8.15E~05 743E-05
80.00 1.23E-03 3.96E—04 3.18E-04 1.89E—-04 1.03E—-04 7.73E—-05 7.15E-05
85.00 1.0SE—-03 3.50E-04 2.83E-04 1.72E—04 9.79E—-05 747E-05 6.96E —05
90.00 937E—-04 321E—-04 262E—04 1.62E—04 Q46F —05 T2TE-05 6.73F—05
95.00 8.55E-04 2.99E—04 2.46E—-04 1.55E-04 922E-05 TAIE—-05 6.58E—-05
105.00 7.50E—-04 2.73E-04 2.26E-04 1.46E—04 8.99E-05 7.02E—05 6.43E-05
120.00 6.64E —04 2.50E—-04 2.10E-04 1.40E—-04 8.92E-05 7.10E-05 6.51E—-05
135.00 6.18E—04 241E-04 2.03E-04 1.39E—04 9.11E-05 7.32E-05 6.68E—05
150.00 5.92E-04 235E—-04 2.00E-04 1.39E—-04 9.31E-05 7.55E—-05 6.89E—05
165.00 5.78E—-04 233E-04 1.99E—-04 1.40E —04 9.51E-05 7T1E—-05 TO9E—-05
180.00 5.74E—04 233E-04 1.99E-04 1.40E — 04 9.61E-05 7.87E—-05 7.18E-05
total 1.26E+00 8.26E~01 7.61E-01 6.22E-01 4.69E-01 3.82E-01 341E-01
rel ff 1.34E+00 8.83E—01 8.14E-01 6.66E — 01 5.08E-01 4.18£—-01 3.70E-01
nrl ff 1.50£+00 9.87E-01 9.10E-0] 7.45E-01 5.68E—-01 4.68E—01 4.14E—-01
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TasiE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, *‘rel ff”" represents total cross sections calculated from the relativistic form factor and “‘nrl ff’* represents total cross sections

calculated from the nonrelativistic form factor—Continued®

—

Photon energy. (keV)

6
(deg) 50.0 59.5 145.4 316.5 4118 468.1 661.6

Mercury (Z=80)
0.00 487TE+02 4.89E+02 5.00E+02 4.99E+02 4.98E+02 4.98E+02 4.97E+02
001 48TE+02 4.89E+02 5.00E+02 4.98E+02 498E+02 497E+02 497E+02
0.02 48TE+02 4.89E+02 5.00E+02 4.98E +02 4.97E+02 . 497E+02 4.96E+02
0.04 487E+02 4.89E+02 5.00E+02 4.98E +02 497E+02 4.96E+02 4.94E+02
0.06 4.86E +02 4.89E +02 5.00E+02 4.97E+02 4.96E+02 4.95E+02 491E+02
0.10 4.86E+02 4.89E+02 4.99E+02 4.95E+02 4.92E+02 4.90E+02 4.82E+02
0.20 4.86E+02 4.88E+02 497E+02 4.85E+02 475E+02 4.69E+02 448E+02
030 4.86E+02 4.88E+02 4.93E+02 4.70E+02 4.53E+02 443E+02 4.07TE+02
0.40 485E+02 48TE+02 4.88E+02 4.52E+02 429E+02 4.15E+02 36TE+02
0.50 4.84E+02 4.85E+02 4.82E+02 434E+02 4.03E+02 3.86E+02 3.29E+02
0.60 484E+02 4.84E+02 4.75E+02 4.14E+02 3.79E +02 3.58E+02 2.94E+02
0.70 4.82E+02 4.83E+02 4.67E+02 3.95E+02 3.54E+02 332E+02 2.63E+02
0.80 481E+02 481E+02 4.50E+02 375E+02 331E+02 3.07TE+02 234E+02
1.00 4.79E +02 47TE+02 442E+02 339E+02 2.87TE+02 2.61E+02 1.88E+02
1.20 4.75E+02 4.71E+02 425E+02 3.04E+02 2.49E+02 2.22E+02 1.52E+02
1.50 4.68E+02 4.63E+02 3.98E+02 2.59E+02 2.02E+02 LTIE+02 114E+02
1.70 4.64E+02 4.5TE+02 3.80E+02 2.32E+02 1.77E+02 1.53E+02 9.47E+01
2.00 4.56E+02 44TE+02 3.54E+02 1.98E+02 1.46E+02 1.24E+02 7.24E+01
2.50 443E+02 430E+02 3.13E+02 1.54E+02 1.08E+02 8.88E+01 470E+01
3.00 4.29E+02 4.11E+02 2.76E+02 1.22E+02 8.17E+01 6.50E+01 3.19E+01
3.50 4.14E+02 393E+02 2.44E+02 9.70E+01 6.21E+01 4.84E +01 2.32E+01
4.00 3.99E+02 375E+02 2.15E+02 781E+01 4.77E+01 3.68E+01 1.81E+01
5.00 3.69E+02 340E+02 1.70E+02 5.19E+01 2.96E+01 2.30E+01 1.23E+01
6.00 337TE+02 3.07TE+02 1.36E+02 3.58E+01 2.06E+01 1.60E+01 8.39E+00
7.00 3.07E+02 2.76E+02 1.10E+02 2.60E+01 1.57E+01 1.20E+01 5.50E+00
8.00 279E+02 2.48E+02 9.00E+01 1.98E+01 1.24E+01 9.28E+00 3.62E+00
9.00 2.55E+02 2.23E402 7.39E+01 1.58E+01 9.87E+00 7.16E+00 2.52E+00
10.00 234E+02 2.01E +02 6.09E+01 1.29E+01 7.69E+00 548E+00 1.90E +00
12.50 1.91E+02 1.56E+02 3.85E+01 8.18E+00 3.98E+00 2.83E+00 1.18E+00
15.00 1.55E+02 1L.23E+02 2.60E+01 5.19E+00 2.29E+00 1.65E+00 7.84E-01
17.50 1.24E+02 9.81E+01 191E+01 3.34E+00 1.56E+00 1.12E+00 4.89E~-01
20.00 9.84E+01 7.86E+01 1.50E +01 2.24E+00 1.19E+00 8.38E~01 2.96E—01
22.50 781E+01 6.32E+01 1.22E+01 1.61E+00 9.20E-01 6.32E—01 1.85E-01
25.00 6.27E+01 5.10E+01 9.84E+00 1.22E+00 6.98E-01 4.66E—01 1.23E-01
27.50 5.10E+01 4.12E+01 7.86E+00 9.71E-01 5.17E-01 3.38E-01 8.84E—02
30.00 4.20E+01 336E+01 6.21E+00 7.85E~01 3.77E-01 243E-01 6.74F—
35.00 2.96E+01 2.29E+01 3.83E+00 5.15E~01 2.04E-01 1.31E-01 443E-02
40.00 2.19E+01 1.65E+01 247E+00 333E~01 1.19E-01 1.77E~02 3.11E~-02
45.00 1.67E+01 1.25E+01 1.72E+00 2.15E-01 7.12E—02 5.15E-02 2.20E~02
50.00 1.31E+01 9.80E +00 1.30E+00 1.42E—01 SSIE—02 3TAE—0 1 56E—0
55.00 1.03E+01 7.83E+00 1.O3E+00 9.82E—02 420E-02 2.87E—02 LI1E-02
60.00 8.22E+00 6.31E+00 8.37E-01 7.13E—02 335E-02 2.29E-02 7.96E~03
65.00 6.55E+00 5.09E+00 6.91E—01 SASE—02 275E-02 1.88E-02 587E—03
70.00 5.25E+00 4.12E+00 575E—01 440E~ 0 2IE-0 157E—02 447E—03
75.00 4.25E+00 3.35E+00 4.82E—01 371E-02 1.99E-02 1.33E-02 3.55E-03
80.00 348E+00 2.76E+00 4.10E~01 3.26E—02 1.75E-02 1.16E—-02 2.92E-03
85.00 291E+00 231E+00 3.54E-01 2.97E-02 1.58E-02 1.03E-02 251E-03
90.00 24RFE+00 1 97E+00 I12E-01 2 7RE—-02 1.45E-02 0.42E—-03 2.22E-03
95.00 217E+00 1.73E+00 2.82E~01 2.67E-02 1.36E—02 8.74E~03 2.01E~03
105.00 1.78E+00 1.42E+00 2.44E-01 2.56E—02 124E-02 7.86E—03 1.76E—03
120.00 1.55E+00 1.23E+00 222E-01 2.58E-02 1.16E~02 7.18E—03 1.55E~03
135.00 1.50F +00 1 18F+n0 2.19E—-01 265E-02 1.13E—-02 6.81E£-03 1.43E—-03
150.00 1.52E +00 1.21E+00 222E-01 271E-02 LI1E-02 6.60E—03 1.37E-03
165.00 1.55E ~00 1.23E +00 2.26E-01 275E-02 1.09E—02 6.48E—03 1.33E—-03
180.00 1.56E +00 1.24E +00 227E-01 2.76E—02 1.09E—02 6.44E—03 1.32E—03
total 1.6Q£ +02 1.37E+02 3.36E+01 7.71E +00 4.65E+00 3.60E£ 100 1.81E i 00
rel ff 2.00E +02 151E+02 3.25E+01 7.80E +00 4.75E+00 3.72E+00 1.91E+00
nrl ff 21E+02 1.60E ~02 3.56E+01 8.64E+00 5.29E+00 4.15E+00 2.13E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents 1
cross sections from this work, ‘‘rel ff>’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sect
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Mercury (Z=80)

0.00 497E+02 4.96E +02 4.96E+02 4.96E+02 4.96E+02 . 496E+02 4.95E+0
0.01 4.96E+02 4.96E+02 4.96E +02 4.95E+02 495E+02 495E+02 4.95E+0:.
0.02 4.96E+02 4.95E+02 4.95E+02 4.94E+02 4.94E+02 4.92E+02 491E+0.
0.04 4.93E+02 491E+02 4.90E+02 4.89E +02 487E+02 4.84E+02 4.83E+0:
0.06 4.89E+02 4.85E+02 4.84E+02 4.81E+02 476E+02 472E+02 4.69E+Q.
0.10 476E+02 4.67FE+02 4.64E+02 4.59E+02 4.49E+02 441E+02 4.36E+Q.
0.20 433E+02 4,10E+02 4.05E +02 391E+02 372E+02 3.57E+02 347TE+0;
0.30 3.86E+02 3.52E+02 3.45E+02 3.27E+02 3.01E+02 2.80E+02 2.67E+0=
0.40 3.40E+02 2.99E+02 291E+02 2.70E+02 241E+02 2.20E+02 2.07E +0:
0.50 2.98E+02 2.53E+02 2.44E+02 2.23E+02 1.94E+02 1.75E+02 1.63E+02
0.60 2.60E+02 2.15E+02 2.06E+02 1.85E+02 1.58E+02 141E£+02 1.31E+02
0.70 2.28E+02 1.83E+02 1.75E+02 1.55E+02 1.31E+02 1L1SE+02 1.06E +02
0.80 2.00E+02 1.57E+02 1.49E+02 1.31E+02 1.O9E+02 9.44E+01 8.64E+01
1.00 1.56E+02 1.18E+02 1.11E+02 9.56E+01 7.66E+01 6.42E+01 5.70E+01
1.20 1.24E+02 9.03E+01 8.45E+01 7.11E+01 5.48E+01 4.42E+01 3.80E+01
1.50 8.89E+01 6.14E+01 5.68E+01 4.64E+01 3.45E+01 2.72E+01 2.31E+01
1.70 7.19E+01 4.79E+01 4.40E+01 3.55E+01 2.64E+01 2.12E+01 1.85E+01
2.00 5.29E +01 3.38E+01 3.09E+01 2.48E+01 1.90E +01 1.63E+01 1.52E+01
2.50 3.34E +01 2.10E+01 1.93E+01 1.57E+01 1.26E+01 1.14E+01 1.12E+01
3.00 2.30E +01 1.52E+01 1.40E +01 1.16E+01 8.91E+00 7.16E+00 6.09E +00
3.50 I.71E+01 1.18E+01 1.10E+01 8.98E+00 6.22E +00 4.12E+00 2.86E+00
4.00 L.34E+01 9.17E+00 8.45E+00 6.69E +00 4.26E+00 2.52E+00 1.58E+00
5.00 8.52E+00 4.99E+00 445E+00 3.32E+00 2.13E+00 1.47E+00 1.13E+00
6.00 5.31E400 2.70E+00 2.36E +00 1.74E+00 1.29E +00 1.23E+00 1.35E+00
7.00 3.37E+00 1L.71E+00 1.50E +00 1.14E+00 9.07E-01 9.34E-01 1.09E+00
8.00 2.30E+00 1.29E+00 1.16E +00 9.03E-01 6.77E—-01 5.70E-01 5.22E-01
9.00 1.69E +00 1.06E+00 9.66E—01 7.64E-01 5.04E-01 3.16E-01 2.07E-01
10.00 1.31LE+00 8.68E—01 7.98E-01 6.22E-01 3.65E-01 1.83E£~01 9.45E-02
12.50 7.85E—01 448E—-01 3.96E—-01 2.82E—01 1.52E-01 7.87E~02 4.46E—02
15.00 4,64E-01 2.10E-01 1.78E—01 1.20E-01 7.46E—-02 5.81E-02 5.35E~-02
17.50 2.68E—01 1.11E-01 9.35E-02 6.39E—02 4.58E—-02 4.66E ~02 5.68E—02
20.00 L6IE—-01 7.08E—02 6.08£—02 4.36FE—02 3.28E-02 3.28E-02 3.719E-02
22.50 1.05SE—01 5.22E—02 4.61E-02 347E-02 2.50E-02 2.05E-02 1.83E~02
25.00 7.37E-02 4.14E-02 3.74E-02 2.89E£-02 1.90E—02 1.22E-02 8.16E—03
27.50 5.53E—02 336E-02 3.06E-02 2.37E-02 1.41E-02 7.32E-03 3.87E—-03
30.00 434E-02 2.70E-02 245E-02 1.86E —02 1.02E~02 457E-03 211E-03
35.00 2.85£-02 1.63E—-02 1.44E-02 1.OIE-02 4.80E—03 1.95E—-03 8.53E—04
40.00 1.91E—-02 9.38£—-03 7.99E-03 5.07E-03 2.21E~-03 9.20E-04 4.38E—04
45.00 1.27E-02 537E-03 441E-03 2.59E—03 1.07E~03 4.71E-04 2.51E-04
50.00 8.43E-03 3.12E-03 249E-03 1.38E—-03 5.55E—-04 2.61E-04 1.54E—04
55.00 5.64E—03 1.90E-03 1.50E—03 8.04E—04 3.28E-04 L66E— 04 1.09E—04
60.00 3.85E-03 1.23E-03 9.60F —04 5.16E—04 2.23E-04 1.26E—-04 9.27E-05
65.00 2.74E~-03 8.51E~04 6.67E—-04 3.64E—04 1.68E—04 1.0SE—-04 8.44E —-05
70.00 2.04F—03 6.36F —04 5.01E—04 2.81E—04 1.39E~04 9.44E-05 8.18E£—05
75.00 [.61E~03 5.09E—04 4.05E—-04 2.34E-04 1.23E—04 8.85E-05 8.03E-05
80.00 1.336-03 432E-04 347E-04 2.06E—04 1.13E—-04 8.38E-05 TTE-QS
85.00 1.14E-03 3.82E-04 3.09E-04 1.88E—04 1.06E—04 8.09E—05 749E-05
90.00 1TOOF=03 3.50F—04 2.835E-04 1.77E~ 04 1.03E—04 7.85E—05 7.23E-05
95.00 9.27E-04 3.26E-04 2.68F —04 1.69E—04 9.99E—05 7.69E—05 7.06E-05
105.00 8.15E~04 2.97E-04 2.A6E—04 1.59E - 04 9.71E—05 7.55E—-05 6.88E—05
120.00 7.22E-04 2.73E~-04 2.28E—-04 1.52E—04 9.60E — 05 7159E-05 6.93£-05
135.00 ATIE—04 2AIE—D4 221E~-04 1.50E-04 9.76E—05 7.80E—05 7.10E—-05
150.00 6.44E 04 2.55E—04 217E-04 1.50E—04 9.96E - 05 8.04E—-05 T3E-05
165.00 6.29E—-04 2.53£-04 2.15E-04 1.50E—04 1.02E-04 8.26E—-05 7.52E-05
180.00 6.24E - 04 2.53E~04 2.15E-04 {.51E-04 1.03E—-04 8.36E—05 7.62E—-05
total 1.30E+00 8.54F—01 7R87F =01 6.43F—01 4.85E~01 3.95E-01 3.53£-01
rel ff 1.39£+00 9.14E - 01 8.43E-01 6.89E—01 5.26E-01 4.33£-01 3.83E-01
nrl ff 1.SSE+00 1.03E +00 9.45E—~01 7.73E-01 5.90E~01 4.86E—01 43001
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1a8LE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, “‘rel ff”’ represents total cross sections calculated from the relativistic form factor and ““nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Thallium (Z=81)

0.00 S5.00E+02 5.02E+02 S5A2E+02 5.11E+02 5.10E+02 SA0E+02 S.O9E+02
0.01 5.00E+02 5.02E+02 5.12E+02 5.11E+02 5.10E+02 5.10E+02 5.09E+02
0.02 5.00E+02 5.02E+02 5.12E+02 5.11E+02 5.10E+02 5.09E+02 5.08E£+02
0.04 5.00E+02 5.02E+02 S5.12E+02 5.10E+02 5.09E+02 5.08E+02 5.07E+02
0.06 5.00E +02 5.02E+02 S.12E+02 5.10E+02 5.08E+02 5.07E+02 5.04E+02
0.10 5.00E+02 5.02E+02 5.12E+02 5.07E+02 5.04E+02 5.02E+02 4.94E+02
0.20 5.00E+02 S5.01E+02 5.09E+02 4.97E+02 4.87E+02 4.81E+02 4.59E+02
0.30 4.99FE +02 5.01E+Q2 5.05E+02 481E+02 A4.64E+02 4.54E+02 4.17E+02
0.40 4.98E+02 5.00E+02 5.00E+02 4.63F+02 4.40E+02 4.25E+02 3.76E+02
0.50 4.98E+02 4.98E+02 4.93FE+02 4.44E+02 4.13E+02 3.96E+02 338E+02
0.60 497E+02 497E+02 4.86E+02 4.24E+02 3.88E+02 3.67E+02 3.0LE+02
0.70 4.96E+02 4.95E+02 4.78E+02 4.04E+02 3.63E+02 3.40E+02 2.69E+02
0.80 494E 402 4.93E+02 4.70E+02 3.85E+02 3.39E+02 3.14E+02 2.40E +02
1.00 4.92E+02 4.89E+02 4.53E+02 347E+02 2.94E+02 2.67E+02 1.93E+02
1.20 4.87E+02 4.84E+02 4.35E+02 3. 12E+02 2.56E+02 2.28E+02 1.57E+02
1.50 4.81E+02 4.75E+02 4.07E+02 2.65E+02 2.08E+02 1.81E+02 1.18E+02
1.70 4.76E+02 4.69E+02 3.89E+02 2.38E+02 1.82E+02 1.57E+02 9.80E+01
2.00 4.69E+02 4.59E+02 3.62E+02 2.03E+02 1.S1E+02 128E+02 7.50E+01
2.50 4.55E+02 4.41E+02 321E+02 1.58E+02 1.12ZE+02 9.18E+01 4.89E +01
3.00 4.41E+02 4.22E+02 2.83E+02 1.25E+02 847E+01 6.74E+01 331E+01
3.50 4.26E+02 4.04E+02 2.50E+02 1.00E +02 6.45E+01 5.03E+01 2.39E+01
4.00 4.10E+02 3.85E+02 221E+02 8.09F +01 4.95E+01 3.82E+01 1.85E+01
5.00 3.79E+02 349E+02 1.74E+02 5.39E+01 3.07E+01 2.38FE+01 1.26E+01
6.00 347E+02 315E+02 1.40E+02 3.72E+01 2.12E+01 1.65E+01 8.69E+00
7.00 3ASE+02 2.83E+02 1.14E+02 2.69E+01 1.61E+01 1.23E+-01 5.75E +00
8.00 2.87E+02 2.55E+02 9.30E+01 2.04E+01 1.28E+01 9.55E+00 3.80E+00
9.00 2.62E+02 2.30E+02 7.65E+01 1.62E+01 1.02E+01 TAIE+00 2.63F+00
10.00 241E+02 207E+02 6.31E+01 1.33E+01 7.99E +00 5.70E +00 1.97E+00
12.50 1.97E+02 1.61E+02 3.99E+01 8.45E+00 4.17E+00 2.96F +00 1.22E+00
15.00 [.61E+02 1.27E+02 2.68E+01 5.40E+00 238E+00 1.71E+00 8.13E-01
17.50 1.29FE+02 1.02E+02 1.96F +01 34RF 400 1 61F4+00 1 16E+00 S 12E—-01
20.00 1.O3E+02 8.18E+01 [.54E+01 2.34E+00 1.22E+00 8.63E-01 3.13E-01
22.50 8.19E+01 6.59E +01 1.24E+01 1.67E +00 9.49F —01 6.54E—01 1.95E~-01
25.00 6.58E +01 5.33E+01 1.01E+01 1.26E+00 7.25E-01 4.86E—01 1.29E—-01
27 50 S 38E-01 4 31E+01 R 12E4+00 1.00E +00 5.40E -0t 3.54E-01 9.20E-02
30.00 4.40E+01 3.51E+0t 6.44E+00 8.11£-01 3.97E-01 2.56E—01 6.98E —02
35.00 3.09E+01 2.40E +01 3.99E+00 5.35E-01 2.15E-01 1.38E-01 4.54E-02
40.00 2.28E+01 1.72E+01 2.56E-00 348F—-01 1.25E-01 8.14E-02 319E-02
45.00 1.74E +01 1.30E +01 1.78E +00 2.26E 01 8.04E—02 5.35E—02 227E-02
50.00 1.36E£+01 1.02E+01 1.33E+00 1.50E - 01 5.70E—-02 3.85E-02 1.62E—02
55.00 1.08E +01 8.14E+00 1.OSE+00 1.03E—-01 4.32E-02 295E-02 1.LISE-02
60.00 8.62E +00 6.58E +00 8.56E—01 TAGE—-Q2 344E-02 2.36E-02 8.35E-03
65.00 6.91E+00 5.34E+00 7.08E-01 5.69E-02 2828 02 1.93C 02 6.19L 02
70.00 S.5TE+00 4.34E£+00 591E-01 4.57E-02 2.38E—-02 1.62E—-02 4.73E-03
75.00 4.53E+00 3.55E~00 4.98E—01 3.85E-02 2.06E-02 1.38E—-02 3.77E-03
80.00 3.73E+00 2.94FE+00 4.25F-01 3.38E-02 1.82E-02 1.21E-02 3.12E-03
85.00 3138100 247E100 3.68C 01 3.07C 02 1.64L - 02 1.08C—02 2.68C0—03
90.00 2.68E+00 22E+00 3.26E-01 2.88£-02 1.51E~02 9.87E-03 2.38£-03
95.00 2.35E+00 1.86E +00 294E-01 2.76E-02 1.42E-02 9.18E—-03 2.17E-03
105.00 1.O3IE+00 1.54E +00 2.56E—-01 2.66E—02 1.30E—02 8.30E~-03 1.96E£—-03
120.00 1.68L + 00 1,332 100 2.33E-01 2.68E—02 1.23£-02 7.02E-03 1.67E—03
135.00 1.62E 00 1.29E+00 2.30E-01 275E-02 L19E-02 26E—-03 1.5SE-Q3
150.00 1.64£ +00 1.30E+00 2.33E£-01 2.82FE-02 1.17E-02 T.05E-03 148E~03
163.00 1.68£ +00 1.33£+00 2.37E-01 287E-02 [LI6E—-02 6.93E-03 1.44E-03
130.00 1.09E ~00 1.34£+00 2.38E—01 2.83E—02 1.L1I6E—02 6.89£—03 1.43E£—-03
total 1.76E+02 1 43E+02 346E 01 8.00E ~00 4.81E+00 372E+00 1.87E+00
rel ff 207E+02 1.56E£+02 336E+01 8.06£+00 491E£+00 3.85E+00 1.97E+00

nrl ff 218E+02 1.65£+02 3.68E+01 8.95E+00 549E+00 4.30E+00 2.21E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9643
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents to(i
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff”’ represents total cross sectiof
salculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

I} )

(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Thallium (Z=281)

0.00 5.09E+02 5.09E+02 5.09E+02 5.08E+02 5.08£+02 5.08E+02 5.07E+02
0.01 5.08E+02 5.08E+02 5.08€+02 S5.08E+02 5.07E+02 5.07E+02 5.07E+02
0.02 5.08£+02 5.07E+02 5.07E+02 5.07E+02 5.06E+02 5.05E+02 5.04E+02
0.04 5.05E+02 5.03E+02 S.03E+02 5.01E+02 4.99E+02 4.96E+02 4.94E+02
0.06 501E+02 4.97E+02 4.95E+02 4.92E+02 4.88E +02 4.83E+02 4.80E+02
0.10 4.838E+02 4.78E+02 4.76E+02 4.70E+02 4.60E+02 4.52E+02 447E+02
0.20 4.44E+02 4.20E+02 4.15E+02 4.01E+02 3.81E+02 3.65E+02 3.55E+02 .
0.30 3.95E+02 3.61E+02 3.54E+02 3.35E+02 3.08E+02 2.87E+02 2. 74E+02
0.40 3.48E+02 3.07E+02 2.98E+02 2.77E+02 2.47E+02 2.26E+02 2.13E+02
0.50 3.05E+02 2.60E +02 251E+02 228E+02 2.00E+02 1.80E+02 1.68E+02
0.60 2.67E+02 2.20E+02 2.11E+02 1.90E +02 1.63E+02 1.45E+02 1.35E+02
0.70 2.34E402 1.88E+02 1.79E +02 1.59E+02 1.35E+02 1.19E+02 1.10E+02
0:80 2.05E+02 1.62E+02 1.54E+02 1.35E+02 LI2E+02 9.76E+01 8.93E+01
1.00 1.60E+02 1.22E+02 1.15E+02 9.89E+01 7.94E+01 6.67E+01 5.92E+01
1.20 1L.27E+02 9.35E+01 8.75E+01 7.37E+01 5.70E+01 4.60E+01 3.95E+01
1.50 9.19E+01 6.37E+01 5.90E+01 4.82E+01 3.58E+01 2.81E+01 2.38E+01
1.70 7.46E+01 4.98E+01 4.58E+01 3.69E+01 2. 713E+01 2.18E+01 1.89E +01
2.00 5.50E+01 3.51E+01 3.20E+01 2.57E+01 1.96E+01 1.66E+01 1.54E+01
2.50 3.46E+01 2.17E+01 1.98E+01 1.62E+01 1.29E +01 1.18E+01 1.17E+01
3.00 237E+01 1.55E+01 1.44E+01 LLI9E+01 9.17E+00 751E+00 6.53E+00
3.50 1.76E+01 1.21E+01 1.13E+01 9.22E+00 6.46E +00 4.36E+00 3.07E+00
4.00 1.38£+01 9.47E+00 8.74E+00 6.95E+00 445E+00 2.65E+00 1.65E 400
5.00 8.82E+00 5.23E+00 4.68E+00 3.50E+00 2.23E+00 ~ 1.50E+00 1.11E+00
6.00 5.54E+00 2.83E+00 2.48E+00 1.83E+00 1.34E+00 1.25E+00 1.34E+00
700 7 3.52E+00 1.77E+00 1.56E +00 1L.17E+00 9.34E~01 9.70E—01 1.15E+00
8.00 2.39E+00 1.32E+00 1.18E+00 9.20E - 01 6.97E—~01 6.08E—01 5.79E—-01
9.00 1.74E+00 1.08E+00 9.86E—01 7.80E—01 5.23E-01 340E-01 2.32E-01
10.00 1.36E+00 8.93E-01 8.21E-01 6.43E—-01 3.82E-01 1.96E—01 1.03E-01
12.50 8.12E-01 4.71E-01 4.19E~01 3.00E-01 1.61E—01 8.11E-02 445E-02
15.00 4.85E-01 2.23E-01 1.90E - 01 1.28E—0t 7.80E—-02 5.86E—02 5.18E-02
17.50 2.82E-01 1.17E~01 9.82E-02 6.68E —02 4.73E—-02 4.73E-02 5.69E—02
20.00 1.70E -0t 7.33E-02 6.28E—02 447E-02 3.35E-02 3.40E-02 4.00E-02
22.50 1.10E-01 S.35E-02 4.71E~02 352E-02 2.55E-02 2.15E~02 2.00E-02
25.00 7.66E—02 423E-02 380E-02 293E-02 1.95E-02 1.29E-02 9.02E-03
27.50 ST1E-02 3.43E-02 3.12E-02 242E—-02 1.46E-02 7.80E-03 426E-03
30.00 4.46E—-02 2771E-02 2.52E-02 1.92E-02 1.06E—~02 4.88E—03 2.29E-03
35.00 292E-(2 1.a9E—02 1.50E—02 1.O6E—Q2 5.11E-03 2.09E-~03 9.0RE—-04
40.00 1.97E-02 9.86E—-03 8.43E-03 541E-03 2.38E-03 9.88E—04 4.65E—-04
45.00 1.32E-02 5.70E—03 4.70E-03 2.79E-03 1.16E-03 5.10E-04 2.68E~04
50.00 8.83E-03 3.33£-03 2.68E-03 1.50E - 03 6.07E—04 2.84E—04 1.66E —04
3500 SQ4F -3 J04F—-03 1 ALE-0] RISE—-04 ISOFE—-04 1R9F—-04 1 1RE—-04
60.00 4.09E-03 1.32E-03 1.04E-03 5.63E—04 2.44E—-04 1.38E—-04 1.00E-04
65.00 2.92E-03 9.22E~04 7.24E-04 3.98E-04 1.84F - 04 1.14E—04 9.14E-05
70.00 2.19E-03 6.91E—04 S46E—04 307E-04 1.52E—-04 1.03E-04 8.84E—-05
75.00 1.73E-03 5.54E-04 4.41E-04 2.56E—-04 1.34E-04 Q61E—-0S R8.67E—-05
80.00 1.43E-03 4.71E-04 3.78E-04 2.25E-04 1.23£-04 9.08E-05 8.31E-05
85.00 1.23E-03 4.16E—-04 3.37E-04 2.05E-04 1.L16E-04 8.75E—-05 8.07£-05
90.00 1.10E-03 381E-04 3.11E-04 1.93E-04 1.12E—-04 8.49E—05 7.78E—-05
95.00 1.01£-03 3.56E-01 2.092E-04 1.84E —01 1.08E— 01 8.20E—05 7.58E-05
105.00 8.85E—-04 3.24E-04 2.68F—04 1.73E-04 1.0SE—-04 8.11E~-05 7.36E—-05
120.00 7.85E-04 2.96E-04 2.48E—04 1.64E—04 1.03E-04 8.12E-05 7.38E-05
135.00 731E-04 2.84E—04 2.39E-04 1.62E — 04 1.0SE—04 8.32E-05 7.54E-05
150.00 7.00E - 04 277E—-04 2.35E--04 1.61E—04 1.07E—-04 8.55E—-05 7.76E—05
165.00 6.83£—-04 2.74E-04 2.33£-04 [.62E - 04 1.09E - 04 8.78E—05 7.98E—05
180.00 6.78E£ — 04 2.73E-04 2.33E-04 1.62E—04 [.LI0E—-04 8.89E—05 8.09E-05
total 1.35£+00 8.84E—01 8.14E-01 6.65E—01 5.02E-01 4.09E-01 3.65E—01
rel ff 1.445+00 9.46L — 01 8.72£—01 7.13£—01 5.44L--01 4.48L - 01 3.96L Ot
nrl ff 1L.61E-00 1.06F ~00 9.81E—-01 8.03E-01 6.13E-01 5.05E—01 4.47E—01
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748LE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 12745, 1408.0 and 1500.0). The angle integrated total cross sections for each qlement and energi_e;§ are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff”* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

0
(deg) 50.0 59.5 1454 316.5 4118 468.1 661.6
Lead (Z—82)

0.00 5.13E+02 5.15E+02 5.24E+02 5.24E+02 5.23E+02 5.22E+02 5.22E+02
0.01 S13E+02 S.ASE+Q2 5.24E+02 5.23E+02 5.22E+02 5.22E+02 S21E+Q2
0.02 S.13E+02 5.15E+02 5.24E+02 5.23E+02 5.22E+02 5.22E+02 5.21E+02
0.04 5.13E+02 5.15E+02 5.24E+02 5.23E+02 5.22E+02 5.21E+02 5.19E+02
0.06 5.13E+02 S.ASE+02 5.24E+Q02 S.22E+02 5.20E+02 5.19E+02 5.16E+02
0.10 5.13E+02 5.15E+02 5.24E+02 5.20E+02 5.16E+02 5.14E+02 5.06E+02
0.20 5.13E+02 5.15E+02 5.21E+02 5.09E+02 4.99E+02 4.92E+02 4.70E+02
0.30 5.13E+02 5.14E+02 S517E+02 4.93E+02 4.76E+02 4.65E+02 4.27E+02
0.40 5.12E+02 5.13E+02 S5.12E+02 4.74E+02 4.50E+02 4,35E+02 3.85E+02
0.50 5.11E+02 5.12E+02 5.05E+02 4.55E+02 423E+02 4.05E+02 3.46E +02
0.60 5.10E+02 5.10E+02 4.98E+02 4.35E+02 3.97E+02 3.76E+02 3.09E+02
0.70 5.09E+02 5.08E+02 4.90E+02 4.14E+02 3.72E+02 3.48E+02 2.76E +02
0.80 5.07E+02 5.06E +02 481E+02 3.94E+02 347E+02 3.21E+02 2.46E+02
1.00 5.05E+02 5.02E+02 4.64E+02 3.55E+02 3.02E+02 2.74E+02 1.98E+02
1.20 5.00E +02 4.96E +02 4.45E+02 3.19E+02 2.62E+Q2 2.34E+02 1.61E+02
1.50 4.94E+02 4.87E+02 4.17E+02 2.71E+02 2.13E+02 1.86E+02 1L21E+02
1.70 4.89E+02 481E402 3.98E+02 2.44E+02 1.87E+02 1.61E+02 1.01E+02
2.00 481E+02 47T1E+02 3.71E+02 2.09E+02 1.55E+02 1.31E+02 7.77E+01
2.50 4.67TE+02 4.53E+02 3.28E+02 1.63E+02 1.15E+02 9.49E +01 5.08E+01
3.00 4.52E+02 4.33E+02 2.89E+02 1.29E+02 8.76E+01 6.98E+01 343E+01
3.50 4.37E+02 4.14E+02 2.56E+02 1.04E+02 6.69E +01 5.22E+01 2.47E+01
4.00 421E+02 3.95E+02 2.26E+02 8.38E+01 5.15E+01 3.97E+01 1.91E+01
5.00 3.89E+02 3.58E+02 1.79E+02 5.59E+01 3.18E+01 2.46E+01 1.29E+01
6.00 3.56E+02 3.23E+02 1.44E+02 3.86E+01 2.18E+01 1.70E +01 8.99E+00
7.00 3.24E+02 291E+02 LITE+02 2.78E+01 1.65E +01 1.27E+01 6.00E+00
3.00 2.94E +02 2.62E+02 9.59E+01 2.11E+01 1.31E+01 9.83E+00 3.97E+00
9.00 2.69E+02 2.36E+02 7.91E+01 1.67E+01 1.05E+01 7.66E +00 2.75E+00
10.00 241E+02 2.13E+02 6.53E+01 1.36E+01 8.28E+00 5.92E+00 2.04E+00
12.50 2.03E+02 1.66E +02 4.13E+01 8.71E+00 4.37E+00 3.10E+00 1.25E+00
15.00 1.66E+02 1.32E+02 2.77E+01 5.61E+00 2.48E+00 1.78E+00 841E-01
17.50 1.34E+02 1.05E+02 2.01E+01 3.63E+00 1.66E+00 1.19E+00 5.36E—01
20.00 1L.U/E+02 B.50E +01 LS/E+0L 2.44E+00 1.25E+00 8.88E~U1 3.29E—01
22.50 8.57E+01 6.87E+01 1.27E+01 L73E+00 9.77E-01 6.76E—01 2.06E—01
25.00 6.90E +01 5.56E+01 1.04E+01 1.31E+00 7.52E-01 5.05E-01 1.36E—-01
27.50 5.60E+01 4.51E+01 8.36E+00 1.03E +00 5.64E-01 3.71E-01 9.60E-02
30.00 461E+01 3.68E+01 6.66E +00 8.37E—01 4.17E-01 2.69E—-01 7.23E-02
35.00 3.23E+01 2.51E+01 4.1SE+00 5.56E—01 2.27E-01 1.45E-01 4.67E—02
40.00 2.38E+01 1.79E +01 2.66E+00 3.64E—-01 1.31E-01 8.52E—02 327E-02
45.00 1.81E+01 1.35E+01 1.83E+00 2.37E—-01 8.39E-02 5.55E—-02 2.34E-02
50.00 1.42E+01 1.05E+01 1.36E+00 1.58E~01 5.90E—-02 397E-02 1.67E-02
55.00 1.13E+01 8.44E+00 1.O7E+00 1.08E-01 445E-02 3.03E—02 1.20E-02
60.00 9.02E+00 6.84E+00 8.74E—01 7.82E—02 3.53E—-02 242E-02 8.74E~-03
65.00 7.26E+00 5.58E£+00 7.24E-01 5.94E-02 2.90E-02 1.98E—-02 651E—-03
70.00 5.88E+00 4.56E+00 6.06E~01 4.76E 02 245E-02 1.67E—~02 5.01E—-03
75.00 4.81E+00 3.75E+00 5.13E-01 3.99E-02 2.12E-02 1.43E-02 4.01E-03
80.00 3.98E+00 312E+00 4.39E-01 3.50E-02 1.88E—02 1.26E~-02 333E-03
85.00 3.35E+00 2.63E+00 3.82E-01 3.18E—-02 1.70E-02 1.13E—-02 2.87E—03
90.00 2.88E+00 2.27E+00 3.39E-01 297E-02 1.57E-02 1.03E-02 2.55E-03
95.00 2.53E+00 2.00E +00 3.07E-01 2.85E-02 1.48E—-02 9.64E—03 2.332-03
105.00 2.09E+00 1.65E+00 2.68E—01 2.75E-02 1.37E-02 8.75E-03 2.04E—-03
120.00 1.81E+00 1.43E+00 2.44E-01 277E-02 1.29E-02 8.08E—03 1.81E-03
135.00 1.75E +00 1.39E+00 241E-01 2.86E—-02 [.26E—02 7.73E-03 1.68E—03
150.00 1.77E +00 1.40E+00 2.44E—-01 2.94E-02 1.24E-02 7.52E-03 1.60E—03
165.00 1.80E +00 1.42E+00 2.48E-01 2.99E-02 1.23E-02 7.40E-03 1.56E—03
180.00 1.82E +00 1.43E+00 2.50E-01 3.01E-02 1.23E-02 7.35E—-03 1.55E—-03
total 1.84E+02 1.49E +02 3.57E+01L 8.27E+00 497E+00 3.85E+00 1.94E +00
rel ff 2.13E+02 1.61E+02 3.47E+01 8.32£+00 5.08E+00 3.97E+00 2.04E+00

nrl ff 225E+02 [.71E+02 3.81E+01 9.27E+00 5.69E+00 4.46E +00 2.29E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents i
cross sections from this work, “‘rel ff* represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sectiofy
calculated from the nonrelativistic form factor—Continued®

]
p Photon energy (keV)
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Lead (Z=82)

0.00 521E+02 5.21E+02 5.21E+02 5.21E+02 521E+02 5.20E+02 5.20E+02
0.01 5.21E+02 5.20E+02 5.20E +02 5.20E+02 5.20E+02 5.19E+02 5.19E+02
0.02 5.20E+02 5.20E +02 5.19E+02 5.19E+02 5.18E+02 5.1TE+02 5.16E+02
0.04 S.8E+02 5.15E+02 5.15E+02 5.13E+02 SA1E+02 5.08E+02 5.06E+02
0.06 SA3E+02 5.09E+02 5.07E+02 5.04E+02 4.99E+02 4.95E +02 4.92E+02
0.10 5.00E+02 490E+02 4.87E+02 4.81E+02 4T1E+02 4.63E+02 4.57E+02
0.20 4.54E+02 4.30E+02 4.25E+02 4.11E+02 3.90E+02 3.74E+02 3.64E+02
0.30 4.04E +02 3.70E+02 3.62E+02 343E+02 3A5E+02 2.94E+02 2.80E +02
0.40 3.56E+02 3.14E+02 3.05E+02 2.83E+02 2.53E+02 2.32E+02 2.18E+02
0.50 3.12E+02 2.66E+02 2.57E+02 2.34E+02 2.05E+02 1.85E+02 LT3E+02
0.60 2.73E+02 2.26E +02 2.17E+02 1.95E+02 1.67E+02 1.49E +02 1.39E+02
0.70 2.39E+02 1.93E+02 1.84E+02 1.64E+02 1.39E4+02 1.22E+02 1.13E+02
0.80 2.11E+02 1.66E+02 1.58E+02 1.39E+02 L.I6E+02 1.01E+02 9.23E+01
1.00 1.65E+02 1.26E+02 1.18E+02 1.02E+02 8.22E+01 6.91E+01 6.15E+01
1.20 1.31E+02 9.66E+01 9.05E+01 7.63E+01 5.91E+01 4.78E+01 4.11E+0t
1.50 9.51E+01 6.61E+01 6.12E+01 5.01E+01 3.72E+01 2.91E+01 245E+01 -
1.70 7.73E +01 5.17E+01 4.75E+01 3.84E+01 2.83E+01 2.25E+01 1.93E+01
2.00 5.71E+01 3.64E+01 3.33E+01 2.67E+01 2.01E+01 1.70E+01 1.57E+01
2.50 3.59E+01 2.23E+01 2.04E+01 1.66E+01 1.33E+01 121E+01 1.20E 401
3.00 2.45E+01 1.59E +01 147E+01 121E+01 9.44E+00 7.86E +00 6.96E +00
3.50 1.81E+01 1.24E+01 1.15E+01 9.45E+00 6.70E+00 4.61E+00 3.31E+00
4.00 1.42E+01 9.75E+00 9.01E+00 7.20E+00 4.65E+00 2.78E+00 1.74E +00
5.00 9.10E+00 5.48E+00 4.91E+00 3.69E+00 2.33E+00 1.53E+00 1.10E +00
6.00 5.76E+00 2.97E+00 2.60E+00 1.92E+00 1.39E+00 1.26E +00 1.32E +00
7.00 3.68E +00 1.83E+00 1.61E+00 C1.21E+00 9.61E—01 1.00E+00 1.20E +00
8.00 2.49E+00 1.35E+00 1.21E400 9.37E-01 7.18E-01 6.45E—01 6.37E—-01
9.00 1.81E+00 1.10E+00 1.O1E~00 794E-01 5.42E—01 3.66E—01 2.60E—01
10.00 1.40E+00 9.17E-01 8.43E-01 6.62E—01 3.99E-01 2.10E-01 1.14E-01
12.50 8.30F—01 495E—-01 441E-01 3.18E—-01 1.70E-01 8.38F—-02 4.47E—-02
15.00 5.06E—01 2.36E 01 2.01E~01 1.36E—01 8.18E—02 591E—02 5.02E—02
17.50 2.96E—01 1.23£-01 1.03E—01 7.00E—-02 4.88E—02 4.80E—02 5.67E—02
20.00 1.78E-01 7.61E—02 6.50E~02 4.60E—02 343E~02 3.50E—02 4.19E-02
22.50 1.15E-01 5.49E-02 481E—-02 357E-02 2.60E—02 2.26E—-02 2.18E—-02
25.00 7.96E—02 432E-02 387E-02 297E-02 2.00E-02 1.37E-02 9.97E-03
27.50 S91E-02 3.51E-02 3.18E-02 2.46E-02 ‘1.51E-02 831E-03 4,69E—03
30.00 4.60E—02 2.84E—02 2.58E—-02 1.97E~02 1.11E~02 5.20E-03 2.49E~03
35.00 3.00E 02 1.76C 02 1.56L 02 1.11E 02 S43E 03 223E- 03 0.69E—04
40.00 2.03E-02 1.03E-02 8.89E—03 5.77E—-03 2.57E—03 1.06E-03 4.93E—04
45.00 1.37E-02 6.03E-03 S01E—03 3.00E-03 1.26E~03 5.51E—04 2.86E—04
50.00 9.23E-03 3.55E-03 2.87E-03 1.62E—03 6.64E—04 3.09E—04 1.79E — 04
55.00 0.20E—03 2.19E—03 1.74L - 03 9.52L - 04 3.945—04 1.98C 04 1.27C 04
60.00 4.33£-03 1.43E£-03 1.13E—-03 6.14E—04 2.67E—-04 1.50E—04 1.09E—04
65.00 3.11E-03 9.98E—04 7.86E — 04 4.34E-04 201E—04 1.24E—04 9.89E—05
70.00 2.34E-03 749E—-04 5.93E-04 3.36E—04 1.66E — 04 112E-04 9.54E — 05
75.00 1.86E—03 6.02E—04 4.80E—04 2.79E — 04 1.46E—04 [1.04E5—04 9.35E—405
80.00 1.54E—03 5.12E—-04 4.12E-04 245E-04 1.34E—04 9.85E—05 8.95E—05
85.00 1.33£—03 453E—04 3.67E~04 2.24E—04 1.26E—04 947E-05 8.69E—05
90.00 1L19E~-03 415E-04 3.39E-04 2.10E—04 1.21E-04 9.17E-05 8.37E—-0S
Y5.00 FOYE =03 3B7E—04 3.18E—04 2.00£—04 1.17E—04 -8.95E—-05 8.14E—05
105.00 9.60E — 04 3.52E-04 292E-04 1.88E—-04 1L13E—04 8.71E~05 7.88E—-05
120.00 8.50E—04 3.22E—04 2.69E~04 1.78E—04 1.11E~04 8.69E—05 7.87E—-05
135.00 7.94E—04 3.08E~04 2.59E—04 1.75E—04 1.12E—~04 8.87E—05 8.02E—05
150.00 TO0E—04 A00E—-U4 253 — 04 1.74E£ - 04 1.I4E—04 9.10E—05 8.23E—05
165.00 THE—04 297E—04 252E—04 1. 7T4E-04 LIGE—04 934E-05 8.47E~0S
180.00 7.36E-04 2.96E—04 2.52E-04 1.75E—04 1L17E~-04 9.45E—05 8.58E—03
total 1.39E-00 9.13£-01 §.42E—-01 6.88E—01 5.19E—01 4.23E-01 3.77E-01
rel ff 1.48E =00 9.78E — 01 9.02£-01 738601 S.63E—Ul 4.63£—01 4.10E~ 01
nrl ff 1L67E +00 1.10E =00 [.02E+00 8.34E-01 6.36E— 01 5.24E—01 4.64E—01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1155

1apLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents total
cross sections from this work, “‘rel "’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 50.0 59.5 1454 3165 4118 468.1 661.6
Bismuth (Z=83)

0.00 5.27E+02 5.28E+02 5.37E+Q2 5.36E+02 5.35E+02 5.35E+02 5.34E+02
0.01 5.27E+02 5.28F+02 5.37E+02 5.36E+02 5.35E+02 5.35E+02 5.34E+02
0.02 5.27E+02 5.28E+02 5.37E+02 5.36E+02 5.35E+02 5.34E+02 5.33E+02
0.04 5.27E+02 5.28E+02 5.37E+02 5.35E+02 5.34E+02 533E+02 5.31E+02
0.06 5.26E+02 5.28E+02 5.36E+02 5.35E+02 5.33E+02 5.32E+02 5.28E+02
0.10 5.26E+02 5.28E+02 5.36E+02 5.32E+02 S5.28E+02 5.26E+02 SATE+02
0.20 5.26E+02 5.28E+02 5.33E+02 5.20E+02 5.10E+02 5.03£+02 479E+02
0.30 5.26E+02 S2TE+02 5.29E+02 5.03E+02 4.85E+02 4.74E+02 435E+02
0.40 5.25E+02 5.26E+Q2 S23E+02 4.84E+02 4.59E+Q2 4.44E+02 3.92E+02
0.50 5.24E+02 5.24E+02 5.16E+Q2 4.64E+02 4.31E+02 4.12E+02 3.52E+02
0.60 5.23E+02 5.23E+02 5.08E+02 443E+02 4.04E+02 3.83E+02 3.14E+02
0.70 5.22E+02 5.21E+02 5.00E+02 4.22E+02 378E+02 3.54E+02 2.81E+02
0.80 520E+02 5.19E+02 4.91E+02 4.01E+02 3.53E+02 327E+(02 251E+02
1.00 5.17E+02 S5.}4E+02 4.72E+02 3.62E+02 3.07E+02 2.79E+02 2.03E+02
1.20 5.13E+02 5.08E +02 4.53E+02 325E+02 2.67E+02 2.39E+02 1.66E +02
1.50 S.06E+02 499E+02 424E+02 2.77E+02 2.18E+02 1.91E+02 1.25E+02
1.70 5.00E+02 4.92E+Q2 4.05E+02 249E+02 1.92E+02 1.66E+02 1.04E+02
2.00 4.92E+02 4.81E+02 3.77E+02 2.13E+02 1.59E+02 1.35E+02 8.04E +01
2.50 4.78E +02 4.62E+02 3.34E+02 1.67TE+02 1.1S9E+02 9.81E+01 5.28E+01
3.00 4.62E+02 4.42E+02 295E+02 1.33E+02 9.05E+01 T23E+01 3.58E+01
3.50 4.46E+02 4.22E+02 261E+02 1.07E+02 6.93E+01 541E+01 2.56E+01
4.00 4.30E+02 4.03E+02 2.31E+02 8.67E+01 5.35E+01 4.12E+01 1.96E+01
5.00 3.96E+02 3.65E +02 1.84E +02 5.80E +01 3.32E+01 2.56E+01 1.32E+01
6.00 .3.62E+02 329E+02 1.48E+02 4.01E+01 2.26E+01 1.75E+01 9.25FE+00
7.00 3.30E+02 297E+02 1.21E+02 2.839E+01 1.69E+01 1.30E+01 6.27E+00
8.00 3.00E+02 2.67E+02 9.90E+01 2.18E+01 1.34E+01 1.00E +01 4.18E£+00
9.00 2.75E+02 241E+02 8.17E+01 1.72E+01 1.07E+01 7.86E+00 2.89E+00
10.00 2.52E+02 2.18E+02 6.76E+01 1.40E+01 8.55E+00 6.13E+00 2.12E4+00
12.50 2.08E+02 1.71E+02 4.30E+01 8.94F +00 4.59E+00 3.25E+00 1.28E+00
15.00 L.7TIE+02 1.36E+02 2.88E+01 5.82E+00 2.60E+00 1.86E+00 8.65E—-01
17.50 1.39E+02 1.09E +02 2.08E+01 3.80E+00 1.71E+00 1.23E+00 5.60E—01
20.00 1L.1I2E+02 8.80FE +01 1.60E+01 2.55E+00 1.28E+00 9.09E—-01 3.48E-01
22.50 8.95E+01 7.13E+01 1.29E+01 1.81E+00 1.00E+00 6.94E-01 2.18E-01
25.00 7.21E+01 5. 79E+01 1.06E+01 1.36E +00 7.76E-01 5.24E-01 143E-01
27.50 5.87E+01 4.71E+01 8.59E+00 1.O6E+00 5.88E—-01 3.88E-01 1.OIE—-01
30.00 4.83E+01 3.85E+01 6.90E+00 8.60E—01 4.38£-01 2.84E—01 7.50E-02
35.00 3.38E+01 2.63E+01 4.36E+00 5.74E-01 2.40E~-01 1.54E—01 4.78E-02
40.00 2.48E +01 1.87E+01 2.80E+00 3.80E-01 1.39E—-01 8.97E~02 334E-02
45.00 1.88E+01 1.40F +01 1.92E+00 249F-01 8.78E~02 5.78E-02 2.39E-02
50.00 1.47E+01 ~1.09E+01 1.41E+00 1.66E—-01 6.10E~02 4.09E-02 L 2E~-02
55.00 1.16E+01 8.68E+00 1.1I0E+00 1.14E-01 4.57E-02 3.10E-02 1.2SE—02
60.00 9.31E+00 T.04E+00 8.98E£—01 821E-02 361E-02 247E-02 9.14E-03
65.00 7.52E+00 5.76E+00 7.46E—01 6.21E-02 2.96E—02 2.02E-02 6.85E—-03
70.00 6.12E+00 4.74E+00 6.28E—01 4.95E-02 2.50E-02 1.71E-02 5.30£-03
75.00 5.03E+00 3.92E+00 5.34E 01 4.14E-02 2.17£-02 1.47E-02 4.26E—03
80.00 4.19E+00 3.28E+00 4.60E—01 3.61E-02 1.93E-02 1.30E-02 3.55E-03
85.00 355E+00 2.79E +00 4.02E-01 3.27E-02 1.75E-02 1.I7E-02 3.07E-03
90.00 3.06E+00 2.41E+00 3.58E-01 3.06E—02 1.63E-02 1.08E—02 274E-03
95.00 2.70E+00 2.13E+00 3.26E—-01 2.93E-02 1.54E-02 1LOLE-02 2.50E-03
105.00 2.24E+00 L.77E+00 2.86E—-01 2.82E-02 143E-02 9.21E-03 2.20E-03
120.00 1.94E+00 1.54E +00 2.63E-01 2.86E—-02 1.36E~02 8.56E—03 1.95E-03
135.00 1.87E+00 149E +00 261E-01 2.95£-02 1.33E~02 8.22E-03 1.82E—-03
150.00 1.88E+00 1.50E +00 2.65E-01 3.04E~02 1.31E-02 8.01E-03 1.73E-03
165.00 1.91E+00 1.52E+00 2.70E-01 3.09E-02 1.30E-02 7.89E-03 1.69E—03
180.00 1.92E+00 1.53E+00 2.72E-01 301E-02 1.30£-02 7.85£-03 1.67E—-03
total 1.91E+Q2 1.54E+02 3.68E+01 8.534E+00 5.13E+00 3.97E+00 2.00E+00
rel ff 2.20E+02 1.66E+02 3.58E +(1 8.59F +00 5.24E +00 4.10E +00 2.11E+00
nrl ff 2.32E+02 [.L76E+Q2 394E+03 9.60E +00 5.89£-00 4.62E+00 2.38E-+-00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9¢
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents ¢
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff"’ represents total cross sectig
calculated from the nonrelativistic form facto—Continued®

——————————————._ ]
p Photon energy (keV) ‘
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 15()0?
Bismuth (Z=83)

0.00 5.34E+02 5.34E+02 5.34E+02 5.33E+02 5.33E+02 533E+02 5.32E+0'2‘}fL
0.01 5.33E+02 5.33E+02 5.33E+02 5.33E+02 5.32E+02 5.32E+02 5.31E+()2'?l
0.02 5.33E+02 5.32E+02 5.32E+02 531E+02 5.30E+02 5.29E+02 5.28E+02
0.04 5.30E+02 5.27E+02 5.27E+02 5.25E+02 5.23E+02 5.20E+02 5.18E+02"
0.06 5.25E+02 5.20E+02 S.19E+02 5.16E+02 5.11E+02 5.06E+02 S.03E+02"
0.10 5.11E+02 5.00E+02 4.98E+02 491E+02 481E+02 4TE+02 4.66E+02
0.20 4.63E+02 4.38E+02 4.33E+02 4.18E+02 3.97E+02 3.81E+02 3.70E +02":
0.30 4.12E+02 3.76E+02 3.69E+02 3.49E+02 3.21E+02 2.99E +02 2.85E+02
0.40 3.63E+02 3.20E+02 311E+02 2.89E+02 2.58E+02 “237E+02 223E+02
0.50 3.18E+02 2.71E+02 2.62E+02 2.39E+02 2.09E+02 1.89E+02 1.78E+02
0.60 2.78E+02 2.31E+02 2.22E+02 2.00E+02 1.72E+02 1.54E+02 1.43E+02
0.70 2.45E+02 1.98E+02 1.89E+02 1.68E+02 LA3E+02 1.26E+02 1.16E+02
0.80 2.1SE+02 1L.7TIE+0Q2 1.63E+02 1.43E+02 1.19E+02 1.04E+02 9.48E+01
1.00 1.69E +02 1.29E+02 1.22E+02 1.05E+02 8.50E+01 7.15E+01 6.35E+01
1.20 [.35E+02 9.97E+01 9.34E+01 7.89E+01 6.13E+01 4.98E+01 4.30E+01
1.50 9.81E+01 6.85E+01 6.34E+01 520E+01 3.87E+01 34E+01 2.57TE+01
1.70 7.99E+01 5.37E+01 4.94E+01 3.99E+01 2.94E+01 2.33E+01 2.00E+01
2.00 5.93E+01 3.80£+01 3.47E+01 2.78E+01 2.08E+01 1.73E+01 1.58E+01
2.50 3.74E+01 2.32E401 2.12E+01 1.71E+01 1.36E+01 1.23E+01 1.21E+401
3.00 2.54E+01 1.63E+01 1.50E+01 1.23E+01 9.65E +00 8.20E+00 7.43E+00
3.50 1.86E+01 1.26E+01 1.17E+01 9.57E+00 6.90E+00 4.93E+00 3.70E+00
4.00 1.45E+01 9.95E+00 9.20E +00 7.38E+00 4.85E+00 2.98E+00 1.92E+00
5.00 9.35E+00 5.75E+00 5.17E+00 391E+00 2.45E+00 1.55E +00 1.08E +00
6.00 6.00E +00 3.15E+00 2.77E+00 2.04E+00 1.44E+00 1.25E+00 1.23E+00
7.00 3.85E+00 1.92E+00 1.68E +00 1.26E+00 9.88E—-01 1.02E+00 1.20E+00
8.00 2.60E +00 1.38E+00 1.23E+00 9.50E—01 7.35E-01 6.85E—01 7.07E-01
9.00 [.88E+00 1.12E+00 1.01E+00 7.98E—-01 5.57E-01 3.99E-01 3.03E-01
10.00 1.44E+00 9.32E-0t 8.54E-01 6.71E—01 4.1SE—-01 2.29E-01 1.31E-01
12.50 8.63E~01 5.20E-0! 4.66E—01 3.39E-01 1.81E-01 B.70E—02 4.48E—02
15.00 5.27E~01 2.52E—01 2.16E—01 147E-01 8.62E—02 5.90E —~02 4,70E-02
17.50 3.12E-01 1.30E-01 1.10E—01 7.39E-02 5.05SE-02 4.79E-02 5.46E —02
20.00 1.88E~01 7.93E-02 6.75E—02 473E-02 3.50E-02 3.58E-02 433E-02
22.50 1.21E-01 5.62E—02 4.90FE—-02 3.60E—02 2.64E—02 237E-Q2 239E~Q2
25.00 8.30E 02 438E-02 3.90E-02 297E-02 2.04E-02 1.46E—02 1.13E-02
27.50 6.11E~02 3.55E-02 321E-02 2.48E—-02 1.55E-02 891E-03 5.30E-03
30.00 4.72E—-02 2.88E-02 2.62E-02 201E-02 [.1SE—-02 5.57E-03 2.77E-03
35.00 3.07E-02 1.81E-02 1.62E-02 1.16E-02 5.76E—03 2.37E-03 1.03E-03
40.00 2.09E-02 1.08E - 02 9.37E-03 6.16E—03 2.77E-03 1.L13E-03 5.17E-04
45.00 1.42E-02 6.39E—-03 5.33£-03 324E-03 1.38£-03 5.93E—04 3.02E-04
50.00 9.62E-03 3.79E-03 3.08E-03 1.76E-03 T26E~04 335E—-04 1.91E—-04
55.00 6.57TE—03 2.35E-03 1.88£—-03 1.04E—-03 4.32E-04 2.17E-04 1.38E—04
60.00 4.58E-03 1.54E—03 1.22E-03 6.70E — 04 2.93E-04 1.64E—04 1.18E—-04
65.00 332E-03 1.08£-03 8.53FE—-04 4.74E-04 2.20E-04 1.36E—04 1.07E-04
70.00 2.51E-03 8.13E—04 6.45E - 04 3.66E—04 [.81E—04 1.22E-04 1.04E—-04
75.00 1.99E - 03 6.54E—04 5.23£-04 3.05E-04 1.59£-04 1.I3E-04 1.O1E—04
80.00 1.66E — 03 5.57E—-04 448E—-04 " 2.68E—-04 1.46E—04 1.O7E-04 9.69E—05
85.00 1.44E-03 493E-04 4.00E—04 2.44E—-04 1.37E-04 1.03E-04 9.39E-05
90.00 1.28E-03 451E—-04 3.69E—04 2.29E-04 1.32E-04 9.92E-05 9.03E-05
95.00 1.18E—-03 421E-04 346E-04 2.18E-04 L2TE—-04 9.66E—05 8.76E—05
105.00 1.O4E-03 383FE—04 3A7E-04 2.04E-04 1L23E-04 9.37E-05 845E-05
120.00 9.25E-04 3.50E-04 2.92FE-04 1.92E-04 1.ISE-04 9.28E-05 8.38E-05
135 00 R6IF—04 IE-04 2.81E—04 1.89E—04 1.20E-04 9.44E 05 8.50E—-05
150.00 8.23E-04 325E-04 275E-04 1.87E-04 1.22E-04 9.65E—05 8.71E-05
165.00 S.05E-04 A2E-04 272E-04 1.87E—04 1.24E—-04 9.89E—05 895E-05
180.00 7.99£-04 220E-04 270E-04 |.88E—04 1.25E-04 1.00E - 04 9.06E-05
total 1 41E +00 043 — 01 R 60F —01 TA0F -0l 5.36E—-01 4.36E-01 3.89E-01
rel f 153500 1OLE+-00 GRE-0 7.62E—01 5.82E-01 479E-01 424F—-01
nrl if JAE =00 113E£+00 1.O6F +00 8.64E 01 6.60E —01 S44F—01 4.81E—-01

J. Phys. Chem. Ref. Data, Voi. 27, No. 6, 1998



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1157

TaBLE L. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4,;3:16.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle. integrated total cross sections for each element and energies are presented. “‘total’” represents total
cqoss sections from this work, *‘rel ff"* represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff>* represents total cross sections
calculated from the nonrelativistic form factor—Continued*

0 Photon energy (keV)
(deg) 500 59.5 1454 316.5 411.8 468.1 661.6
Polonium (Z=284)

0.00 S540£+02 542E+02 SA9E+Q2 SA9E+Q2 SA48E+Q2 SABE +02 S47E+02
0.01 5.40F+02 542E+02 S.49E+02 SA9E+02 548E+02 547E+02 S.46E+02
0.02 5.40E+02 5.42E+02 549E+02 S49E+02 5.47E+02 547E+02 S46E+02
0.04 SA40E+02 5.42E+02 SA4A9E+02 5.48E+02 S4TE+02 5.46E+02 5.44E+02
0.06 S40E+02 S541E+02 5.49E+02 S54TE+02 5.45E+02 5.44E+02 5.40E+02
0.10 5.40E+02 541E+02 5.49E+02 5.44E+02 541E+02 5.38E+02 5.29E+02
0.20 540E+02 S4ALE+02 S46E+02 532E+02 521E+02 5.14E+02 4.89E+02
0.30 5.39E+02 5.40E+02 5.41E+02 5.14E+02 4.95E+02 4.84E+02 443E+02
0.40 5.38E +02 5.39E+02 5.35E+02 4.94E+02 4.68E +02 4.52E+02 4.00E+02
0.50 537E+02 538E+02 SRTE+02 4.73E+02 439E+02 4.20E+02 358E+02
0.60 S537E+02 5 36E+02 S 10K+02 451FE+02 4.12E+02 3.90E+02 3.20E+02
0.70 5.35E+02 5.34E+02 5.10E+02 4.30E+02 3.85E+02 3.61E+02 2.86E+02
0.80 5.34E+02 5.32E 402 5.01E+02 4.08E+02 3.60E+02 333E+02 2.56E+02
1.00 5.30E+02 S2TE+02 4.82E+02 3.68E+02 3.13E+02 2.85E+02 2.08E+02
1.20 5.26E+02 5.20E+02 4.62E+02 331E+02 2.72E+02 2.44E+02 1.70E +02
1.50 5.18E+02 5.10E+02 4.32E+02 2.82E+02 2.23E+02 1.96E +02 1.29E+02
1.70 5.12E+02 5.03E+02 4.12E+02 2.54E+02 1.96E£+02 L70E+02 1.08E +02
2.00 S.Q3E+02 4.92E+02 3.84E+02 2.18E+02 1.64E+02 139E+02 3.31E+01
2.50 4.88E+02 4.T2E+Q2 3.40E+02 1.72E+02 1.23E+02 1.01E+02 548E+01
3.00 4.72E+02 4.52E+02 3.00E+02 1.37E+02 9.34E +01 7.48E+01 3.73E+01
3.50 4.56E+02 431E+02 2.66E +02 1.10E+02 7.18E+01 5.61E+01 2.66E+01
4.00 4.39E+02 4.11E+02 236E+02 8.95E +01 5.56E+01 4.28E+01 2.02E+01
5.00 - 4.04E+02 3TE+02 1.88E+02 6.01E+01 345E+01 2.66E+01 1.34E+01
6.00 3.69E+02 336E+02 1.52E+02 4.16E+01 2.33E+01 1.81E+01 9.51E+00
7.00 3.37E+02 3.03E£+02 1.24E+02 3.00E+01 1.73E+01 1.33E+01 6.53E+00
8.00 3.07E+02 2. 13E+02 1.02E+02 2.26E+01 1.36E+01 1.03E+01 4.39E+00
9.00 2.81E+02 247E+02 8.43E+01 L77E+01 1.10E+01 8.08£+00 3.03E+00
10.00 2.58E+02 2.23E+02 6.99E+01 1.44E +01 8.81E+00 6.34E+00 2.21E+00
12.50 2.13E+02 . 1L.L76E+02 4.47E+01 9.18£+00 4.82E+00 341E+00 1.30E+00
15.00 1.76E+02 1.40FE +02 2.99E+01 6.03E+00 2.72E+00 1.94E+00 8.89F—01
17.50 LYM4E+02 1L13E+02 2.14E+01 3.96E+00 1.77E+00 1.27E+00 5.85E-01
20.00 1.16E+02 9.11E+01 1.64E+01 2.6TE+00 L31E+00 9.32£-01 3.68£-01
22.50 9.34E+01 7.39E+01 1.32E+01 1.88E+00 1L.O2E+00 T13E-01 231E-01
25.00 7.54E +01 6.02E+01 1.08£+01 1.40E +00 8.00£-01 S43E-01 1.51E—-01
27.50 6.13£+01 491E+01 B.81E+00 L1I0E+Q0 6.12E—-01 4.05E—-01 10SE-0)
30.00 5.05E+01 4.02E+01 T.13E4+00 8.84E - 01 4.59F£~01 2.98E~01 1.78E-02
35.00 3.54E+01 2.75E+01 4.56E +00 5.93E~-01 2.54E-01 1.63£-01 4.89E-02
40.00 2.58E+01 1.95E+01 2.94E+00 3.95F~01 146E~-01 9.44£-02 341E-02
45.00 1.95E+01 145E+01 2.00E+00 2.62E—01 9.19E~02 6.03E—02 245E—-02
50.00 1.51E+01 L.I2E+01 1.46E+00 1.75E~01 6.33£—-02 4.22E~02 L.78E~02
55.00 1.20E+01 8.93E+00 LI3E+Q0 1.20E-01 470E-02 3.18E-02 1.29E-02
60.00 9.61E+00 7.25E+00 921E~01 8.63E—02 3.69E~02 2.52E~02 9.54£-03
65.00 719E +00 5.94E+00 T.66E—01 6.50E—-02 3.03E-02 2.07E~02 T19E-03
70.00 6.37E+00 491E+00 6.4/E~-01 5.5 =02 2.56£—-02 17SE-02 5.59E-03
75.00 5.26E+00 4.09E+00 5.53£~01 4.29E~-02 2.23E-02 1L.51E~02 451E-03
80.00 441E+00 3.45E+00 4.78E~01 373E-02 1.98E~02 1.34E-02 3.78£-03
85.00 375E+00 2.95E+00 4.21E-01 3.38E~02 1.81E—-02 1.21E—-Q2 3.27E-03
90.00 3.25£+00 2.56E+00 3.76E~-01 3.15E-02 1.68E~02 1.12E-02 293E-03
95.00 2.88£+00 227E+00 343E-01 3.01E~02 1.60E~02 1.0SE—-02 2.68E~03
105.00 2.40E+00 1.90E +00 3.03£-01 290E-02 1.49E—-02 9.68E—-03 2.36E-03
120.00 2.08E +00 1.65E+00 281E-01 2.94E-02 142E-02 9.05E~-03 2.11E-03
135.00 200E+00 1.59E+00 2.80E~01 3.04E-~02 140E-02 RI2E-03 1.96E —03
150.00 2.00F+00 L60E 00 2.86E~01 3.14E-02 1.39E-02 8.52E-03 1.88E£—-03
165.00 2.03E+00 1.62E+00 291E-01 320E-02 1.38E-02 8.40E-03 1.83£-03
180.00 2.04E+00 1.63E +00 2.94F~01 321E-02 1.38E-02 8.36E—-03 1.81£—-03
total 1.98L 1 02 1.60L +02 3.80E +01 8.31E+00 3.30E +00 4.10E+00 2.07E+00
rel ff 2.27E+02 LT1IE+02 3.69E +01 8.86E+00 541E+00 4.24E+00 2.17E+00

arl ff 240E+02 1.82E+02 4.08E+01 5.93E +00 6.10E+00 4.779E+00 247E+00
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1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total” represents tog

TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 96%%

cross sections from this work, ‘‘rel ff”* represents total cross sections calculated from the relativistic form factor and “‘nrl ff'" represents total cross sectionsi

calculated from the nonrelativistic form factor—Continued®

=%
p Photon energy (keV)
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Polonium (Z=_84) :
0.00 S47TE+02 5.46E+02 5.46E+02 546E+02 SA6E+02 545E+02 545E+0
0.01 5.46E+02 S5.46E+02 5.45E+02 5.45E+02 545E+02 5.44E+02 5.44E+02
0.02 S545E+02 SA45E+02 5.45E+02 5.44E+02 543E+02 5.42E+02 5.40E+02
0.04 542E+02 SA40E+02 5.39E+02 5.37E+02 5.35E+02 5.32E+02 S5.30E+02
0.06 5.37E+02 5.32E+02 5.31E+02 5.27E+02 5.22E+02 5.17E+02 SA4E+02
0.10 5.22E+02 S.11E+02 5.08E+02 5.01E+02 4.90E+02 4.82E+02 476E +02
0.20 4.72E+02 4.46E+02 441E+02 4.26E+02 4.04E+02 3.88E+02 3.TTE+02
0.30 4,20E+02 3.83E+02 3.75E+02 3.55E+02 3.27E+02 3.05E+02 291E+02
0.40 3.69E+02 3.25E+02 3.16E+02 2.94E+02 2.64E+02 242E+Q2 2.28E+02
0.50 3.24E+02 2.76E+02 2.67E+02 2.44E+02 2.14E+02 1.94E+02 1.82E+02
0.60 2.84E+02 2.36E+02 227E+02 2.05E+02 1L.77E+02 1.58E+02 1.47E+02
0.70 2.50E+02 2.03E+02 1.94E +02 1.73E+02 1.47E+02 1.30E+02 1.20E+(02
0.80 220E+02 1.75E+02 1.67E+02 1.47E+02 1.23E+02 1.07E+02 9.74E+01
1.00 1.74E+02 1.33E+02 1.26E+02 1.09E+02 8.78E +01 7.39E+01 6.57TE+01
1.20 1.39E+02 1.03E+02 9.63E +01 8.15E+01 6.35E+01 5.18E+01 4.49E+01
1.50 1.O1IE+Q2 7.08E+01 6.56E+01 5.39E+01 4.02E+01 3.17E+01 2.69E+01
1.70 8.26E +01 5.57E+01 5.13E+01 4.15E+01 3.06E+01 242E+01 2.07E+0t
2.00 6.15E+01 3.96E+01 3.62E+01 2.89E+01 2.15E+01 1.77E+01 1.59E +01
2.50 3.89E+01 241E+01 2.20E+01 1.77E+01 1.39E+01 1.24E+01 1.21E+01
3.00 2.63E+01 1.67E+01 1.53E+01 1.26E +01 9.87E+00 8.52E+00 7.89£ +00
3.50 L92E+01 1.28F +01 1.1I8E+01 9.71E+00 7.11E+00 5.26E+00 4. 10E+00
4.00 149E +01 1.O1E+01 9.38E+00 7.56E +00 S.04E+00 3.18E+00 240E+00
5.00 9.61E+00 6.01E+00 SA3E+0Q0 4.13E+00 2.57E+00 1.39E +00 1.06E +00
6.00 6.23E+00 3.33E+00 2.94E+00 2.16E+00 1.50E+00 1.24E+00 1.16E+00
7.00 4.03E+00 2.01E+00 1.76E +00 1.31E+00 1.O2E+00 1.O3E+00 1.21E+00
8.00 2.T1E+Q0 142E+00 1.26E+00 9.65E~01 7.53E-01 7.23E-01 7.77E-01
9.00 1.95E+00 L.I3E+00 1.02E+00 8.03E-01 5.73E-01 4.33£-01 3.51£-01
10.00 1.49E+00 947E-01 8.66E—-01 6.81E—-01 4.30E-01 2.50E-01 1.51E-01
12.50 8.88E—01 5.45E-01 4.90E—-01 3.60E—-01 1.92£—-01 Y.05E—-U2 4.54£—-02
15.00 SA49E-01 2.69£-01 231E-01 1.58E-01 9.08E—-02 S91E~02 4.44E-02
17.50 3.29£-01 1.38£—-01 1.16E-01 7.82E-02 5.23E-02 4.78E-02 5.26E—02
20.00 1.99E-01 8.28K—02 7.02E—-02 4.87E-02 357E-02 3.66E—02 4.45E—02
22.50 1.27E-01 577E-02 S00E—-0Q2 3.64E—02 2.68E—Q2 248E—-02 261£-02
25.00 8.66E~02 445E-02 394F—-02 298E—02 207E-02 1.56E—-02 1.26E—-02
27.50 6.32E-02 3.60E—-02 3.25E-02 2.50E-02 1.59£-02 9.54E-03 5.96E—03
30.00 4.86F—-02 293E—-02 2.67E—-02 2.05E-02 1.1I9E-02 597E-03 3.06E—03
35.00 34E-02 1.87E-02 1.68E—-02 1.22E-02 6.09E—-03 2.53E-03 1.10E-03
40.00 214E-02 1.LI3E-02 9.85E-03 6.56E—03 297E-03 1.21E-03 5.43E-04
45.00 1.47E-02 6.75E—03 5.67E-03 349E-03 1.49E-03 6.38E—04 3.19E-04
50.00 1.00E-02 4.04E—-03 330E-03 191E-03 T.93E-04 364E-04 2.04FE —-04
55.00 6.90E - 03 2.52E-03 2.02E-03 1.13E-03 4.73E~04 2.36E~04 1.49E~-04
60.00 485E-03 1.66E—03 1.32E—-03 7.30E-04 321E-04 1.79E—04 1.28E—04
65.00 3.53E-03 1.I7E—-03 9.25F—04 5.17E-04 241E-04 1.48E-04 1.16E—04
70.00 2.68E—-03 8.8IF—-04 7.00E—-04 4.00E-04 1.98E—-04 1.32E—04 1.12E—04
75.00 2.14E-03 T.10E—-04 5.68E-04 332E-04 1.74E - 04 1.23E-04 1.09E—-04
80.00 1.78E—-03 6.05E—04 4.88FE—04 2.92FE—-04 1.59E—04 1.16E—04 1.OSE—04
85.00 1.55E-03 5.35E—04 4.35E-04 2.65E—04 1.49E-04 LYIE-04 1LO1E—-04
90.00 1.39E-03 491E-04 4.01E—-04 249E—-04 143E-04 1O7E-04 9.74E— 05
95.00 1.27E-03 4.58E—04 3.76E—-04 237E-04 1.38E-04 L.O4E—-04 943E~05
103.00 1.13£-03 4.16E-04 344E-04 221E-04 1.32E-04 LOIE-04 906E—03
120.00 1L.OOE-03 3B80E-04 307E-04 2.08E—04 1.28E—04 9.93E—-05 8.94E—-05
135.00 9.35E-04 3.62E—04 3.04E—-04 2.03E-04 1.29E-04 LOIE—-04 9.03E-05
150.00 8.95E 04 3.52E-04 297E-04 201E-04 1.30E—04 LO3E-04 9.23F—05
165.00 JIE-04 347E-04 294F-04 201E-04 1.32E-04 1.OSE-04 9.46E—05
180.00 8.66E—04 3.46£—04 293E-04 202E-04 1.33£-04 1.06E—04 9.58E—05
total 1L.49E 400 9.74F =01 8.97E£—-01 7.33E-01 553301 4.50F-01 4.01E-01
rel ff 1.58E +00 1.04E+00 9.63E—01 7.82E—-01 6.01E—01 495E-01 4.38E—-01
nrl ff [.80E =00 1.L1I9E =00 1.10E+00 897E-01 6.85E—-01 5.64F -0} 4.99F-01
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TasLe 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The e_mglevimegrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, *‘rel ff”” represents total cross sections calculated from the relativistic form factor and ““nrl £ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

s

Photon energy (keV)

[}
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Astatine (Z=85) ‘

0.00 5.54E+02 5.55E+02 5.62E+02 5.62E+02 5.61E+02 5.61E+02 5.60E +02
0.01 5.54E+02 5.55E+02 5.62E+02 5.62E+02 5.61E+02 5.60E+02 5.59E+02
0.02 5.54E+02 5.55E+02 5.62E+02 5.61E+02 5.60E+02 5.60E +02 5.59E+02
0.04 5.54E+02 5.55E+02 S5.62E+02 5.61E+02 5.60E 402 5.59E+02 5.56E+02
0.06 5.54E+02 5.55E+02 5.61E+02 5.60E+02 5.58E+02 5.57E+02 5.53E+02
0.10 5.53E+02 5.55E+02 5.61E+02 557TE+02 5.53E+02 5.51E+02 541E+02
0.20 5.53E+02 S5.54E+02 5.58E+02 5.44E+02 5.32E+02 5.25E+02 4.99E+02
0.30 5.53E+02 5.54E+02 5.53E+02 5.25E+02 5.05E+02 4.93E+02 4.52E+02
040 5.52E+02 5.52E+02 SATE+Q2 S5.04E+02 4.77E+02 461E+02 4.07E+Q2
0.50 S5S51E+02 SS1E+02 S.39E+02 4.32E+02 4.48E+02 4.28E+02 3.65E+02
0.60 5.50E+02 5.49E+02 5.30E+02 4.60E+02 4.20E+02 3.97E+02 326E+
0.70 5.48E+02 SATE+02 521E+02 438E+02 3.93E+02 3.68E+02 2.92E+02
0.80 547E+02 S5A44E+02 5.11E+02 4.16E+02 3.66E+02 3.40E+02 2.62E+02
1.00 5.43E+02 5.39E+02 491E+02 3.75E+02 319E+02 2.90E +02 2.13E+02
1.20 538E+02 5.33E+02 4.70E+02 3.37E+02 2.78E+02 249E+02 1LISE+W
1.50 5.30E+02 5.22E+02 4.40E+02 2.88E+02 2.28E+02 2.01E+02 1.32E402
1.70 5.24E+02 5.14E+02 4.20E+02 2.60E+02 2.01E+02 1.75E+0Q2 LILE+Q2
2.00 S15E+02 S.03E+02 391E+02 2.23E+02 1.68E+02 1.43E+02 8.58E+01
2.50 4.99E+02 4.82E+02 3.46E+02 1.76E+02 1.26E+02 1LOAE+02 5 6OF +01
3.00 4.83E+02 4.61E+02 3.06E+02 1.41E+02 9.63E +01 7.73E+01 3.88£+01
3.50 4.65E+02 4.40E+02 2.71E+02 [.14E+02 TA42E+01 5.81E+401 2.76E+01
4.00 448E+02 4.20E+02 2.41E+02 9.24E+01 5.76E+01 4.44E+01 2.08E+01
5.00 4.12E+02 3.80£+02 1.93E+02 6.23E+01 3.59E+01 2.76E+01 1.37E+01
6.00 3.77E+02 343E+02 1.56E +02 4.32E+01 2.41E+01 1.86E+01 9.77E +00
7.00 344E+02 3.09E+02 1.27E+02 3.11E+01 1.77E+01 1.36E+01 6.79E +00
8.00 3.13E+02 2.79E+02 1.0SE+02 2.34FE+01 1.39E+01 1.05E+01 4.61E+00
9.00 2.87E+02 2.53E+02 8.68E+01 1.83E+01 1.12E+01 8.29E +00 3.18E+00
10.00 2.64E+02 2.29E+02 7.22E+01 1.48E +01 9.08E+00 6.55E+00 2.30E+00
12.50 2.18E+02 1.81E+02 4.63E+01 9.42E4+00 5.05E+00 3.57E+00 1.33E+00
15.00 1.81E+02 1.44E+02 3.10E+01 6.23E+00 2.85E+00 2.03E+00 9.14E-01
17.50 1.49E+02 1.16E+02 2.20E+01 4.13E+00 1.83E+00 1.31E+00 6.09E — 01
20.00 121E+02 941E+01 1.68E+01 2.79E+00 1.34E+00 9.55E-01 3.87E~01
22.50 9.73E+01 7.66E+01 1.34E+01 1.96E +00 1.05E +00 732E-01 244E-01
25.00 7.86E+01 6.25E +01 1.10E+01 1.45E+00 8.24E~-01 5.61E-01 1.60E - 01
27.50 6.41E+01 S.11E+01 9.01E+00 1.13E+00 6.36E ~01 4.23E-01 1.10E~01
30.00 5.28E+01 4.20E+01 7.35E+00 9.09E-01 4.81E-01 3.13E-01 8.09E-02
35.00 3.70E+01 2.88E+01 4.75E+00 6.12E 01 2.68E-01 1.72E-01 5.02E-02
40.00 2.69E +01 2.04E +01 3.07E+00 4.11E~-01 1.54E-01 9.93E-02 348E-02
45.00 2.03E+01 LSIE+0] 2.08E+00 2.74E-01 9 63IF—-02 620502 251E-02
5000 1.57E+01 1.16E+01 L.SIE+00 1.84E-01 6.56E—02 4.36E-02 1.83E-02
55.00 1.24E+01 9.19E+00 1.16E+00 1.27E-0t 484E-02 3.26E-02 1.34E-02
60.00 9.93E +00 7.46E +00 9.41E-01 9.06E—-02 3.79E-02 2.58E-02 9.94E—-03
65.00 8.07E+00 6.13£+00 7.83E~01 6.80FE -2 3 10E-02 2.11E—-02 7.54E - 03
70.00 6.62E +00 5.09E +~00 6.64F£~01 5.37E~-02 2.62E-02 1.79E-02 5.89E-03
75.00 5.50E+00 4.27E+00 5.70E - 01 4.45E-02 2.28E-Q2 1.55E-02 478E-03
80.00 4.63E +00 3.61E+00 4.95F - 01 3.86E—-02 2.04E-02 1.38E-02 4.01E~-03
85.00 3.96E +00 310E+00 4.37E-01 34RF 02 1.87E 02 1.26E—02 3.40E-03
90.00 3.45E+00 2.71E+00 3.93E-01 3.25E-02 1.74E-02 1.16E-02 3.12E-03
95.00 3.06E +00 241E+00 3.60E-01 3.10E~-02 1.65E—-02 1.1I0E-02 2.87E-03
105.00 2.56E +00 2.03£+00 3.19E-01 2.99E-02 1.55E—-02 1.02E-02 2.54E-03
120.00 222E+00 1.77E+00 2.97E~-01 IME-N02 1.49E—-02 9.51E—-03 227E-03
135.00 213E+00 1.70E +00 2.98E~01 314E-02 1.47E-02 9.23E-03 2.12E-03
150.00 213E+00 1.70E +00 3.05E-01 3.24E-02 1.46F—02 9.04E-03 2.02E-03
165.00 2.15E+00 LL72E+00 3.12E-01 3.30£~-02 1L4SE-02 8.93E-03 [.97E~03
180.00 2.16E+00 1.73E+00 314E-01 3.32E-02 [45E—-02 8.89E—-03 1.96E 03
total 2.05E+02 1.65E+02 391£+01 9.09E +00 SA46E+00 4.23E+00 2.13E+00
rel ff 233E+02 1.76E+02 3.80£+01 9.13E+00 S5.58E+00 4.37E+00 2.24E+00

nrl ff 247E-02 1.88E+02 421E+01 1.O3E+0] 6.32E+00 4.96F +00 2.56E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 7789, 96@
10048, 1112 1, 1274 5, 140%.0 and 1500.0) The angle integrated total cross sections for each element and energies are presented. ‘‘total’”’ represents tol
cross sections from this work, ‘‘rel ff*” represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sect i

calculated from the nonrelativistic form factor—Continued®

P Photon energy (keV) =
(deg) 7789 964.0 1004.8 11121 12745 1408.0 15000
1
Astatine (Z=85)
0.00 5.60E+02 5.50E+02 5,59 +02 5.59E+02 5.59E+02 5.S8E+02 558E+02}
0.01 5.59E+02 5.58E+02 5.58E+02 5.58E+02 5.STE+02 SSTE+Q2 556E+02
0.02 5.58E+02 5.STE+02 5.57E+02 5STE+02 5.56E+02 5.S4E+02 5.53E+02
0.04 5.55E+02 5.52E+02 5.52E+02 5.50E+02 S4TE+02 SA4E+02 SAIE+Q2.
0.06 5.50E+02 SAAE+Q2 SA3E 402 5.30E+02 5.33E+402 5.28E+02 5.25E+02
0.10 534E+02 S22E+02 5.19E+02 5.12E+02 SO1E+02 491E+02 485E+02
0.20 ASE+D2 4.55E+02 449E+02 434E+02 412E+02 3.95E+02 384E+0
0.30 4.28E+02 3.90E+02 383E+02 3.62E6+02 3.33E+02 311E+02 2.96E+02
0.40 3.765+02 332E+02 323E+02 3.00E+02 2.69E+02 247E+02 234E+02
0.50 330E+02 282E+02 2T3E+02 249E+02 2.19E+02 1.99E+02 1.87E+02
0.60 2.90E+02 241E+02 2326+02 2.10E+02 1L81E+02 1L62E+02 LSIE+02
0.70 2.55E+02 2.08E+02 L99E+02 1TIE+02 151E+02 1.33E+02 L23E+02
0.80 226E+02 1.80E+02 L72E+02 1.52E+02 L2TE+02 1.10E+02 1LOOE+02
1.00 178E+02 L37E+02 1.30E +02 L12E+02 9.06E+01 7.63E+01 6.78E+01
1.20 143E+02 1LOSE+02 9.93£+01 841E+01 6.58E+01 5.38+01 4.68E+01
1.50 104E+02 7.32E+01 6.78E+01 5.58E+01 4,18E+01 331E+01 2.82E+01
1.70 R.S3E+01 5.78E+M 5.32E+01 4 31E+01 3 18E+01 250K +01 2. 14E+N
2,00 6.37E+01 412E+01 3.76E+01 3.01E+01 2.23E+01 1 81E+01 1.60E+01
2.50 4.04E+01 2.50E+01 228E+01 1.83E+01 L42E+01 1.26E+01 1.22E+01
3.00 272E+01 L71IE+01 1.57E+01 1.28E+01 LOIE+01 8.84E+00 833E+00
3.50 1.97E+01 1.30E+01 1.20E+01 9.856+00 7.326+00 S.59E+00 451E+00
4.00 1.52E+01 1LO4E+01 9.57E+00 7.74E +00 5.24E+00 3.39E+00 230E+00
5.00 9.86E+00 6.27E+00 5.69E+00 4.35E+00 2.69£+00 1.63E+00 1.06E +00
6.00 6.46E+00 352E+00 3LLE+00 2.29E+00 1.56E+00 1.23E+00 1.10E+00
7.00 421E+00 2.10E+00 1.84E+00 1.36E+00 LOSE+00 1LOSE +00 1.21E+00
8.00 283E+00 LA6E+00 1.20E+00 9.83E~01 772E-01 7.61E~01 844E~01
9.00 202E+00 1.15E +00 1.04E+00 8.09E—01 5.89E—01 4.68E—01 401E-01
10.00 1.54E+00 9.63E~01 8.79E 01 6.91E—01 4.46E 01 271E-0 L72E-01
12.50 9.13E-01 5.70E~01 5.14E—01 3.80E—01 203601 9.44E—02 463E-02
15.00 5.70E~ 01 2.86E—01 247601 1.69E—01 9.57E-02 S.94E~-02 4B3E-02
17.50 345601 1.46E—01 1.23E-01 82TE—02 S426—02 4.79E-02 5.08E 02
20.00 2.09E—01 8.65E—02 1E-02 SO03E—02 365602 3.73E—02 4.55E—02
22.50 1.33E~01 S93E—~02 5.12E-02 369E—02 272E-02 2.59E—02 2.82E—02
25.00 9.04E— 02 4S3E-02 4.00E—02 300E~02 211E-02 L65E—02 1.41E—02
27.50 6.55E—02 165E—02 328E-02 2.52E~02 1.63E~02 LO2E~02 6.68E—03
30.00 S.00E—02 299E~02 271E-02 208E~02 123602 6.38E—03 3.39E-03
35.00 IVE-02 193E~02 |T3E- Q2 127E-02 643603 2.70E-03 LISE—03
40.00 219E-02 119E~02 LO3E—02 6.96E—03 3.19E-03 1.20E~03 572604
45.00 1.51E-02 7.12E~03 601E—03 374E—03 1.62E03 6.86E— 04 3376—04
50.00 1.04E—02 4.30E~03 3526—03 2.06E—03 8.65E 04 394E - 04 2.18E - 04
55.00 7.23E-03 2.70E~03 2176~ 03 1.22E~03 5.17E—04 257E—04 1.60E—04
60.00 STIE-03 178603 1.426—03 7.94E - 04 351604 1.955 — 04 1.28E - 04
65.00 374E—03 1.26E~03 1.00E - 03 S.63E—04 26304 1.61E - 04 |26E—04
70.00 2.86E—03 9.53E—04 7.60E - 04 4.35E—04 2.16E— 04 1 44E — 04 121E-04
75.00 229E—03 7.70E—04 6.17E~04 3.62E~04 1.90E - 04 1.34E - 04 118E—04
80.00 L91E—03 6.56E~04 530E—04 3.18E—04 L73E—04 1.26E - 04 1L13E—04
85.00 1.66E~03 S8IE~04 4T3E—04 2.89E—04 1626~ 04 |.20E—04 1.09E - 04
90.00 1.49E—03 533E—04 4.36E 04 271E—04 L.SSE—04 LI6E—04 1.0SE—04
95.00 1.376~03 497E~04 409604 2.57E—04 1496~ 04 112604 1LOIE—04
105.00 1.22E-03 4.526~04 374E—04 2.40E—04 143604 1.08E 04 9.71E—05
120.00 1.09E - 03 412604 344E—04 225604 1386 — 04 1.06E — 04 0.54E—05
135.00 LOIE—03 3.92E- 04 3.09E-04 2.20E-04 1.38E ~ 04 1.07E - 04 9.59E~05
150.00 9.69E 04 3BIE—04 321E—04 217E-04 1.39E - 04 1.09E - 04 9.78E—05
165.00 9.46E — 04 375E-04 317E—04 2.16E—04 1.41E - 04 LI1E—04 1 G0E—04
180.00 9.33E - 04 374E - 04 317E - 04 217E-04 | 42E - 04 112604 1.01E - 04
fotal 1.S4E +00 1.00E +00 9.26E 01 7.56E - 01 STLE-01 465E—01 4.036-01
el ff LOAE+00 L.0SE +00 9.94E 01 8.13E—01 6.21E-01 S.11E-01 4.526~01
el f 1.87E+00 1.23E+00 114E +00 9.30E—01 7.10E~01 5.8SE—01 S.18E—01
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TasiE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘fotal’’ represents total
cross sections from this work, *‘rel £’ represents fotal cross sections calculated from the relativistic form factor and ““nrl ff”’ represents total cross sections
caleulated from the nonretativistic form factor—Continued®

Photon energy (keV)

'}
(deg) 50.0 59.5 454 316.5 4118 468.1 1 661.6
Radon (Z=86) :

0.00 5.68E+Q2 5.69E+02 5.75E+02 5.75E+02 5.74E+0Q2 5. T4E+02 5.73E+02
0.01 S68E+Q2 S5.69E +02 STAE+02 S7SE+Q2 STAE+Q2 5.73E+02 5T2E+Q2
0.02 SHTE+02 5.69E+02 S5.74E+02 575E+Q2 5.73E+02 5.73E+02 5.72E+02
0.04 S.6TE+02 5.68E +02 S.74E+02 S5T4E+Q2 573E+02 5. 72E+02 S.69E+02
0.06 5.67E +02 5.68E+02 5.74E+02 STIE+Q2 STYE+02 S.70E4+02 S.65E+02
0.0 5.67E +02 5.68E +02 5. 14E+02 5.70E +02 5.66E+02 5.63E+02 5.53E+02
0.20 5.67E+02 5.68E+02 5.70E+02 5.56E +02 5.44E+02 5.36E+02 5.09E+02
0.30 5.66E+02 5.67E+02 5.65E+02 5.37E+02 5.16E+02 5.04E+02 4.61E+02
040 5.65E+02 5.66E +02 5.58E+02 S1SE+02 4.87E+02 4.70E+02 4.15E+02
0.50 5.65E+02 5.64E+02 5.50E+02 4.92E+02 4.57E+02 4.37E+02 3. 72E+02
0.60 5.64E+02 5.62E+Q2 5.41E+02 4.69E+02 4.28E+02 4.05E+02 3.33E+02
0.70 5.62E+02 5.60E+02 S31E+02 447E+02 4.00E+02 315E+02 2.98E+02
0.80 5.60E+02 S5.5TE+02 S21E+02 4.25FE+02 3.74E+02 3.46E+02 267E+02
1.00 5.57E+02 5.52E+02 5.00E+02 3.83F+02 3.25E+02 2.96E +02 2.18E+02
1.20 5.52E+02 545E+02 4.80E£+02 344E+02 2.84E+02 2.55E+02 1L.L79E+02
1.50 S43E+02 534E402 448E+02 294E+02 234E+(02 2.05E+02 1.36E+02
1.70 5.37E+02 5.26E402 4.28E+02 2.65E+02 2.06E+02 1.79E+02 1.14E+02
2.00 527E+02 5.14E+02 3.98E+02 2.29E+02 172E+02 1.47E 402 8.84E+01
2.50 5.10E +02 4.92E+02 3.52E+02 1.81E+02 1.30E+02 1.08E+02 SO0E+01
300 4.93E+02 471E+02 3.1E+02 14SE+02 9.92E +01 7.99E +01 4.03E+01
3.50 4.76E+02 4.50E+02 2.76E+02 1.17E+02 7.66E+01 6.02E+01 2.86E+01
4.00 4.58E+02 4.28E+02 246E+02 9.53E+01 5.97E+01 4.61F+01 2.15E+01
5.00 4.21£+02 3.88E+02 197E+02 6.44E+01 3.74E +01 2.86E+01 140F +01
6.00 3.85E+02 3.50E+02 1.60E+02 4.48E+01 2.50E+01 1.92E+01 1.00E+01
7.00 3.51E+02 316E+02 ° 1.31E+02 3.23£+01 1.82E+01 1.40E+01 7.06E+00
8.00 320E+02 2.85E+02 1.08£+02 242E+01 1.42E+01 1.08E+01 4.83E+00
9.00 2.93£+02 2.59E+02 8.93E+01 1.88E+01 1.ISE+01 8.51E+00 3.33£+00
10.00 2.70E+02 2.35E+02 744E+01 1.52E+01 9.34E+00 6.76E +00 2.40E£ +00
12.50 223E+Q2 1.86E+02 4.80E+01 9.67E+00 S28E+00 3.73E+00 L37E+00
15.00 1B6E+Q2 1.49£+02 321E+01 6.44E+00 2.98E+00 2.12E4+00 9.39E—-01
17.50 1.54E+02 1.20E+02 2.27E+01 4.30E+00 1.89E+00 1.36E +00 6.33E—-01
20.00 1.25E+02 9.72E +01 L.71E+01 291E+00 1.37E+00 9.80F ~01 4.07E -0t
22.50 1.O1E+02 7.92E +01 1.36E +01 2.04£+00 1.07E+00 751E-01 2.58E-01
25.00 8.20E+01 6.43E +01 1.12E+01 1.51E+00 8.48F - 01 5.80E—01 1.68E—01
27.50 6.69E+01 5.32E+01 9.21E+00 1.17E+00 6.60£~01 4.40E-01 LLI6E—01
30.00 5.52E+01 4.38E +01 7.55E+00 9.35E-01 5.03£~01 3.28E-01 842E-02
35.00 3.86F+01 3.01E+01 493£+00 6.31E-01 2.83E-~01 [.8IE-0! 5.16E—02
40.00 2.81E£+01 2.13E+01 3.19E+00 4.28E—01 1.63E~01 1LO4E— 01 3.56E-02
45.00 2.11E+01 1.56E+01 2.1SE+00 2.87E-01 [.0IE~0] 6.56E—02 257E-02
50.00 1.62E+01 1.20£+01 1.55E+00 1.93E-01 6.82E—-02 4.51E-Q2 1.88E—02
55.00 1.28E+01L 9.47F +00 1.19E+00 1.33£-01 4.99£-02 335E-02 1.39E-02
60.00 1.O3E+0L 7.68E+00 9.59£~01 9.SIE-Q2 388E-02 264E-02 1.04E-02
65.00 8.36E+00 6.33E+00 7.98E-01 7.12E-02 34TE-02 2.16E-02 7.89E—-03
70.00 6.89E+00 5.27E+00 6.78E~01 5.60E-Q2 2.68E-02 1.83E-02 6.20E—-03
75.00 S.TSE+0D 4.44E +00 5.84F—0] 4.63£-02 2.34E-02 1.oUE—02 5.04E-03
80.00 4.86E +00 3.78E+00 S5.10E-01 4.00E-02 2.10E-02 143E-02 425E-03
85.00 $17E+00 3.26E+00 4.52E-01 3.60E-02 1.92E-02 1.30E-02 3INE-03
90.00 3.65E+00 2.86F +00 4.08£—01 335E-02 1.80E—02 1.21E-02 333E£~03
95.00 3.25E~00 2.56E +00 374E£ -0 3.20E-02 1L71E—02 1L.14E—-02 3.06E—03
105.00 2.73E+00 2.16E+00 3.34£~-01 3.08E-02 1.61E-02 1.06E£-02 2.72E-03
120.00 2.38E+00 1.89E +00 JA3E-O 3I2E-02 1.56£—02 1L.OIE-02 2.44E-03
135.00 227E+00 [.81E+00 3 HE-01 3.24E£-02 1L34E-02 9.76E~-03 2.28E-03
150.00 2.26E+00 1.81E+00 323E-0t 3.35E-02 L34E~-02 9.58E-03 2.18E-03
165.00 228E~00 1.83E+00 3.30E-01 3A2E-02 [533£-02 947E-03 2.43E-03
[80.00 229£-Q00 1 .34E 00 333E-01 IHE-02 LS3E-02 9.44E~-03 211E-03
total 213E=-Q2 V71E+02 4.02E+01 9.38E+00 S.64E+00 4.37E+00 2.20E+00
ref ff 240FE 02 1.8IE+02 392E-+01 9ALE+O0 STSE+00 4.51E£+00 231E+00

arl £t 2SSE-02 LO4E +02 $35E-01 LOGE + 01 6.54E+00 S.A3E+00 2.65E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964;
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents to
cross sections from this work, “‘rel ff"* represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross secu
calculated from the nonrelativistic form factor—Continued® *

Photon energy (keV)

[}
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Radon (Z=86)

0.00 STIE+02 STE+( STE+02 ST2E+02 ST2E+02 STIE+O2 5. TIE+02.
0.01 5.72E+02 5.71E+02 5.71E+02 5.71E+02 5.70E+02 5.70E+02 S.69E+02
0.02 5.71E+02 5.70E+02 5.70E+02 5.70E+02 5.68E+02 5.67E+02 5.65E+02
0.04 5.68E+02 5.65E+02 S5.64E+02 5.62E+02 5.59E+02 5.56E+02 5.54E+02.
0.06 5.62E+02 5.56E+02 5.55E+02 551E+02 5.45E+02 5.40E+02 536E+02°
0.10 5.45E+02 5.33E+02 5.30E+02 523E+02 S11E+02 5.02E+0Q2 4.95E+02
0.20 4.92E+02 4.64E+02 4.58E+02 4.43E+02 4.20E+02 4.03E+02 3.92E+02
0.30 4.36E+02 3.98E+02 3.90E +02 3.69E+02 3.40E+02 3.17E+02 3.02E+02
0.40 3.84E+02 3.38£4+02 3.20E+02 3.06E+02 2.75E 402 2.53E4+02 2.30F+02
0.50 3.37E+02 2.88E+02 2.78E+02 2.55E+02 225E+02 2.04E+02 1.92E+02
0.60 2.96E+02 24TE+Q2 237E+02 2.15E+02 1.86E+02 1.66E+02 1L5SE+Q2
0.70 2.61E+02 2.13E+02 2.04E+02 1.82E+02 1.55E+02 1.37E+02 1.26E+02
0.80 2.31E+02 1.85E+02 1.76E+02 1.56E +02 1.30E+02 1.13E+02 1.03E+02
1.00 1.83E+02 1.41E+02 1.33E+02 1.15E+02 9.34E+01 7.87E+01 7.00E+01
1.20 1.47E+02 1.09E +02 1.02E+02 8.67E+01 6.80E+01 5.59E+01 4.88F+01

1.50 1.07E+02 7.56E+01 7.01E+01 5.78E+01 4.34E+01 3.45E+01 2.94E+01

1.70 8.80E+01 5.98E+01 5.52F£4 01 4.47L 1 01 3.30L 1 01 2.60E 101 2.21E 101

2.00 6.59E +01 4.28E+01 3.92E+01 3.13E+01 2.30E+01 1.85E+01 1.62E+01

2.50 4.19E+01 2.60E+01 2.36E+01 1.89E+01 1.46E +01 1.28E+01 1.22E+01

3.00 2.82E+01 1.76E+01 1.61E+01 1.31E+01 1.03E+01 9.15E+00 8.75E+00
3.50 2.03E+01 1.32E+01 1.22E+01 1.00E +01 7.53E+00 5.92E+00 4.93E+00
4.00 1.56F +01 1.06E +01 9.76E +00 791E+00 5.44E+00 3.61E+00 2.51E+00
5.00 1.01E+01 6.54E +00 5.95E+00 4.57E+00 2.82E+00 1.67E+00 1.06E +00
6.00 6.70E+00 371E+00 3.28E+00 2.43E+00 1.62E+00 1.23E+00 1.05E +00
7.00 4.39E+00 2.20E+00 1.92E+00 L42E+00 1.08E+00 1.06E +00 1.20E+00
8.00 2.96E +00 1.50E+00 1.32E+00 1.00E +00 791E-01 797E-01 9.08E—01

9.00 2.10E+00 1.17E+00 1.OSE+00 8.18E-01 6.05E—01 5.03E-01 4.54E—-01

10.00 1.59E+00 9.79E—01 8.93E-01 7.01E-01 4.63E—01 294E-01 1.96E—-01

12.50 9.39E-01 5.94E-01 5.38E-—-01 4.01E-01 2.15E-01 9.88E—02 4.77E—-02
15.00 5.92E-01 3.03E-01 2.63E-01 1.81E-01 1.01E-01 6.00E—02 4.06E—02
17.50 3.62E-01 1.55E—01 1.31E-01 8.76E—02 5.63E-02 4.80E~-02 491E-02
20.00 220E~01 9.05E—-02 7.63E-02 5.22E—-02 3.74E-02 3.80E-02 4.63E—-02
22.50 140E-01 6.11E—02 5.25£~02 31502 2.77£-02 2.70E—-02 3.02E—02
25.00 9.44E 02 4.62E—02 4.06E—02 3.02E—-02 2.14E-02 1.74E-02 1.56E~02
27.50 6.79E-02 3.71E-02 333E-02 2.54E—-02 1.67TE—02 -1.09E-02 7.45E—03
30.00 5.16E—-02 3.04E-02 2.76E-02 2.12E-02 1.27E-02 6.81E—03 3.75E-03
35.00 330E-02 1.99E—-02 1.79E~-02 1.32E—-02 6.78E—03 2.37E—-03 1.26E~03
40.00 225E-02 1.24E-02 1.08£-02 7.37E-03 341E-03 1.38£-03 6.04E - 04
45.00 1.56E—-02 7.50E —03 6.36E-03 4.01E-03 1.75E-03 7.37E-04 357E-04
50.00 1.08E-02 4.56E—-03 3.76E - 03 2.22E-03 941E—-04 4.26E—04 2.32E-04
55.00 7.56E-03 2.88E-03 233E-03 1.33E-03 5.64E—04 2.79E—04 1.72E-04
60.00 539E-03 1.92E-03 1.53E—-03 8.63E—04 384E-04 2.12E-04 1.48E—04
65.00 3.96E-03 1.36E—-03 1.08E-03 6.13E—04 2.838E—04 1.75E-04 1.36E—04
70.00 3.04E-03 1.03E—-03 823E-04 474E—04 236E—04 1.56E—04 1.31E-04
75.00 2.44E—-03 8.33E-04 6.70E — 04 3.94E—04 207E-04 145E—-04 1.27E-04
80.00 2.05E-03 7.11E-04 5.75E—04 3.46E—04 1.88E~04 1.36E—04 1.22E—-04
85.00 1.79E-03 6.30E—04 S13E-04 314E—04 1.716E—04 130E-04 LIRE—-04
90.00 1.61E—03 5.78E—04 4.73E-04 2.94F—-04 1.68E—04 1.25E-04 1.13E~-04
95.00 1.48E-03 5.40E-04 4.44E~04 2.79E—~04 1.62E—04 1.21E-04 1.09E—04
105.00 1.31E-03 4.90E~04 4.06E—04 2.60E —04 1.55£—-04 1.17E—-04 1.04E—04
120.00 1.17TE-03 447E-04 372E-04 2.44E—04 1.49£—-04 1.14E-04 1.02E-04
135.00 LIOE-03 425E—-04 3.56E—-04 237E-04 148E—04 1.14E-04 LO2E—-04
150.00 1.0SE-03 4.12E—04 347E-04 2.34E-04 1.49E—-04 1.16E—04 1.04E~04
165.00 1.02E-03 4.06E—04 343E-04 2.33E-04 1.50E—04 1.18E—04 1.06E—04
180.00 1.02E—-03 4.04E 04 342E-04 2.33E-04 1.51E—-04 1.1I9E—04 1.07E—-04
total 1.58£+00 1.04E +00 9.55E-01 7.80E-01 5.89E—01 4.80E~01 4.27E-01
rel ff 1.69E +00 LLIIE+00 1.03E+00 8.40£-01 6.41E—01 5.28E—-01 4.67E-01
nrt ff 1.93E+00 1.28E+00 1.18E+00 9.65E—01 7.37E-01 6.07E—01 5.37E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total” represents total
cross sections from this work, “‘rel ff*" represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections

<alculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Francium (Z=287)

0.00 5.81E+02 5.82E+02 5.87E+02 5.88E+02 5.87E+02 5.87E+02 5.86E+02
0.01 5.81E+02 5.82E+02 5.87E+02 5.88E+02 5.87E+02 5.86E+02 5.85E+02
0.02 5.81E+02 5.82E+02 5.87E+02 5.88E+02 5.87E+02 5.86E+02 5.85E+02
0.04 5.81E+02 5.82E+02 5.87E+02 5.87E+02 5.86E+02 5.85E+02 5.82E+02
0.06 S.81E+02 5.82E+02 S.87E+02 5.86E+02 5.84E+02 5.83E+02 S.78E+02
0.10 S.81E+02 5.82E+02 5.86E+02 5.83E+02 S5.78E+02 S.76E+02 5.65E+02
0.20 S81E+02 5.82E+02 5.83E+02 5.69E +02 5.56E+02 SA48E+02 5.20E+02
0.30 5.80E+02 5.81E+02 5.77E+02 5.48E£+02 S.27E+02 5.14E+02 4.70E+02
0.40 5.79E+02 5.79E+02 5.70£+02 5.26E+02 497E+02 4.80E+02 4.24E+02
0.50 5.78E+02 5.78E+02 5.62E+02 5.02E+02 4.66E +02 4 46E+02 3.79E+02
0.60 STTE+02 5.76E+02 5.52E+02 4.79E +02 4.37E+02 4.13E+02 3.39E+02
0.70 5.76E+02 5.73E+02 5.42E+02 4.56E+02 4.08E+02 3.82E+02 3.04E+02
0.80 5.74E+02 STIE+02 5.32E+02 4.33E+02 3.81E+02 353E+02 2.73E+02
1.00 5.70E+02 5.65E+Q2 5.10E4+02 3.90E+02 3.32E+02 3.03E+02 2.23E+02
1.20 5.65E+02 5.58E+02 4.89E+02 3.51E+02 2.90E +02 2.60E+02 1.84E +02
1.50 5.55E+02 5.46FE+02 4.57E+02 3.06£+02 2.39E+02 2.10E+02 1.40E +02
1.70 549E+02 5.38£+02 4.36E+02 2.71E+02 2.11E+02 1.84E +02 LITE+02
2.00 5.39E+02 5.25E+02 4.06E+02 2.34E+02 1.77E+02 LS1E+02 9.11E+01
2.50 5.22E+02 5.03E+02 3.59E+02 1.85E+02 1.33E+02 1.11E+Q2 6.11E+01
3.00 5.05E+02 481E+02 3.18E+02 1.49E +02 1.02E+02 8.24E+01 4.19E+01
3.50 4.86E +02 4.59E+02 2.82E+02 1.20E +02 791E+01 6.22E+01 297E+01
4.00 4.68£+02 4.38E+02 2.51E4+02 9.82E+01 6.18E+01 4.77E+01 221E+01
5.00 4.30E+02 3.96E+02 202E+02 6.66E +01 388E+01 296E+01 143E+01
6.00 3.93E+02 3.58E+02 1.64E+02 4.64E+01 2.58E+01 1.99E+01 1.03E+01
7.00 3.59E+02 3.23E+02 1.34E+02 3.35E+01 1.87E+01 L44E+01 7.32E+00
8.00 3.28E+02 2.92E+02 LL1IE+02 2.50E+01 L45E+01 1.10E+01 5.04E+00
9.00 3.00E+02 2.65E+02 9.18E£+01 1.94E+01 1.18E+01 8.73E+00 3.48E+00
10.00 2.76E+02 240FE +02 7.66E+01 1.56E+01 9.61E+00 6.97E+00 2.50E +00
12.50 2.29E+02 191E+02 4.97E+01 9.92E +00 5.51E+00 3.89E +00 1 40E +00
15.00 191E+02 1.53£+02 332E+01 6.65E+00 311E+00 221E+00 9.64E -0l
17.50 1.58E+02 1.23E+02 2.33E+01 4 47E+00 1.96E +00 1.40E+00 6.58E—01
20.00 1.30E+02 1.00E+02 [.75E+01 3.03E+00 {.41E+00 1.0O1E+00 4.27E-01
22.50 1.OSE+02 8.19E+01 1.39E+01 2.12E+00 {.10E +00 7.71E-01 2.72E-01
25.00 8.54E+01 6.71E+01 1.14E+01 1.56E +00 8.72E-01 5.99E - 01 [.77E-01
27.50 6.98E+01 5.52E+01 9.39E+00 1.20E+00 6.84E~01 4.57E-01 1.21E-01
30.00 5.76E+01 4.56E +01 7.74E+00 9.62E-01 5.25E-01 344E-01 8.77E-02
35.00 4.04E+01 3.14E +01 5.10E+00 6.50E - 01 2.98E—0i 1.91E-01 531E~-02
40.00 2.93E401 2.22E+01 331E+00 4.44E—-01 1.72E - 01 1IOE—01 365E—-02
45.00 2.19E+01 [.62F+01 2.23£+00 3.00E-01 1.06E—0t 6.85E—-02 2.64E—-02
50.00 1.68E +01 1.24E 01 1.59E+00 2.03E -0t 7.09E-02 4.67E-02 1.94E-02
55.00 1.32E+01 9.75E +00 1.21E+00 140E—01 5.15E~02 345E-02 143E-02
60.00 1.06E +01 7.90E+00 9.75E-01 9.98F—02 3.99F~02 270E-02 1.08£~02
65.00 8.67E+00 6.52E+00 8.11E-0I T45E-02 3.25E-02 222E-02 8.25£-03
70.00 7.17E+00 5.45E+00 6.90F - 01 5.84E—-02 2.75E-02 1.88E—-02 6.51E—-03
75.00 6.00E+00 4.61E+00 5.96E-01 4.81E-02 240E-02 1.64E—02 5.32E~-03
80.00 5.10E 400 394E+00 S22E-01 4.15E-02 2.16E-02 1.47E-02 4.50E-03
85.00 4.39E£+00 342E+00 4.64E-01 373E-02 L9RE—-02 1.34E-02 394F-03
90.00 3.86£+00 3.01E+Q0 4.20E-01 3.46E-02 1.86E—-02 1.25E-02 3.54E-03
95.00 345F£+00 2.70E+00 3.87E-01 3.30E-02 1.77E-02 [LI9E—02 327E-03
105.00 291E-00 2.29E+00 347E-01 3.18E-02 1.68E—02 1L11E~-02 2.91E-03
120.00 2.54E =00 2.01E+00 3.27E -0t 3.22E-02 1.63E~-02 1.06E—-02 2.62E-03
135.00 2RE-00 1.93E +00 3.29E-01 3.35£-02 1.62E~02 1LO3E-02 245E-03
150.00 241E4+00 1.93E+00 3.39E-01 346E~-02 [.61E~02 1.OIE-02 235E-03
163.00 243E+00 1.95E +00 3ATE-O1 3.53E~02 1.61E-02 1.00E-02 2.29E-03
180.00 2A3E 00 1.96E +00 3.50F - 01 3.56E~-02 1.61E-02 1.00E—-02 227E-03
total 2.20E+02 L77E+Q2 4.13E+01 9.67E+00 S8IE+00 4.51E+00 2.27E+00
rel ff 247E-02 1.87£+02 403E+01 9.70E +00 S93E+00 4.65E+00 2.39E+00
nrl ff 2.63E-+02 2.00E+02 4.50£+01 1L1I0E +01 6.76FE +00 5.31E+00 274E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964(\?é
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1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents t
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sectionf

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

—

[4 .
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Francium (Z=87)

0.00 5.86E+02 5.85E+02 5.85E+02 5.85E+02 5.85E+02 5.84E+02 5.84E+02 .
0.01 5.85E+02 5.84E+02 5.84E+02 5.84E+02 5.83E+02 5.83E+02 5.82E+02
0.02 5.84E+02 5.83E+02 5.83E+02 5.83E+02 5.81E+02 5.80E+02 5.78E+02
0.04 5.80E+02 5.78E+02 S5.77E+02 5.75E+02 5.72E+02 5.68E+02 5.66E+02
0.06 5.75E+02 5.69E+02 S67TE+02 5.63E+02 5.57TE+02 5.52E+02 5.48E+02
0.10 5.57E+02 5.44E+02 S42E+02 5.34E+02 S.22E+02 5.12E+02 5.06E+02
0.20 5.02E+02 4.74E+02 4.68E+02 4.52E+02 4.29E+02 4.11E+02 4.00E +02
0.30 4.45E+02 4.06E+02 3.98E+02 3.77E+02 3.47E+02 3.24E+02 3.08E+02
0.40 3.92E+02 345E+02 3.36E+02 3.12E+02 281E+02 2.58E+Q02 244E+02
0.50 343E+02 2.94E+02 2.84E+02 2.61E+02 2.30E +02 2.09E+02 1.97E+02
0.60 3.02E+02 2.52E+02 243E+02 2.20E+02 1.90E+02 1.71E+02 1.59E+02
0.70 2.66E+02 2.18E+02 2.09E+02 1.87E+02 1.59E+02 1.40E+02 1.29E+02
0.80 236E+02 1.839E+02 . 1.81E+02 1.60E +02 1.34E+02 1.16E+02 1.OSE+02
1.00 1.88E+02 145E+02 1.37E+02 1.19E+02 9.63E+01 8.12E+01 7.23E+01
1.20 151E+02 1.12E+02 1.05E+02 8.94E+01 7.03E+01 5.79E+01 5.07E+01
1.50 LILE+02 7.80E +01 724E+01 597E+01 450E+01 3.59E+01 3.07E+01
1.70 9.07E+01 6.19E+01 5.71E+01 4.64E+01 343E+01 2.69E+01 2.29E+01
2.00 6.82E+01 4.45E+01 4.07E+01 3.25E+01 2.38E+01 1.89E+01 1.64E+01
2.50 4.35E+01 2.69E+01 2.45E+01 1.96E+01 1.50E+01 1.30£+01 1.23E+01
3.00 2.92E+01 1.80E+01 1.65E+01 1.34E+01 1.06E +01 9.45E+00 9.16E+00
3.50 2.10E+01 1.35E+01 1.24E+01 1.02E+01 7.74E+00 6.25£+00 5.36E +00
4.00 1.60E+01 1.08E +0t 9.96E +00 8.09E +00 5.64E+00 3.83E£+00 2.73E+00
5.00 1.04E+01 6.79E+00 6.19E+00 4.79E+00 2.95E+00 1.72E+00 1.07E+00
6.00 6.93E+00 3.90E+00 3.46E+00 2.56E+00 1.69E+00 1.23E+00 1.01E+00
7.00 4.57E+00 2.30E+00 2.01E+00 1.48E+00 1.L11E+00 1.07E+00 1.19E+00
8.00 3.08E+00 1.55E+00 1.36E+00 1L.O3E+00 8.12E—01 831E~01 9.68E—01
9.00 2.18E+00 1.19E+00 1.07E+00 8.28E—0] 6.22E—01 5.38E—-01 5.10E—01
10.00 1.64E+00 9.97E-01 9.07E-01 7.12E-01 4.79E~01 3.17E-01 221E-01
12.50 9.66E —01 6.18£—-01 5.61E-01 4.21E-01 2.27E-01 1.04E—-01 4.95E-02
15.00 6.14E—01 321E-01 2.79E-01 1.93E-01 1.06E-01 6.08£—02 392E-02
17.50 3.79E-01 1.64E—01 1.39E-01 9.27E-02 5.86E—02 4.82E—02 475E-02
20.00 2.32E-01 947E-02 797E-02 5.42E~02 3.84E—-02 387E-02 4.68E—02
22.50 147E-01 6.31E-02 5.40E—0Q2 3.83£-02 2.83E-02 2.80E-02 322E-02
25.00 9.86E—02 4.72E-02 4.13E-02 3.05E-02 2.19E—-02 1.84E—02 L71E—02
27.50 7.05E-02 3.78E—-02 337E-02 257E-02 1.71E-02 LISE-02 8.27E-03
30.00 5.33E-02 3.10E-02 2.80E—02 2.15E-02 1.31E—-02 7.25E—-03 4.14E-03
35.00 338E-02 2.05E-02 1.85E-02 1.37E-02 7.12E-03 3.06E—03 [.36E—-03
40.00 231E-02 1.29E—-02 1.L13E-02 7.78E—03 3.64E—03 1.47E-03 6.40F —04
45.00 1.61E—02 7.89E—-03 6.72E—-03 429E-03 1.89E—-03 791£~04 3.78E~-04
50.00 1.12E-02 4.84E-03 4.00E-03 240E-03 1.2E-03 4.60E —04 2.48E—-04
55.00 7.90E-03 3.07E-03 2.49E-03 1.43E-03 6.15E—04 3.03E—04 1.85E—-04
60.00 5.66E—03 205E~-03 1.65E-03 9.37E—-04 4.19E-04 231E—-04 [.60E —04
65.00 4.19E-03 1.46E-03 117E-03 6.66E — 04 3. 14E~-04 191E-04 1 46E ~04
70.00 3.23E-03 1.L11E-03 8.90E—04 5.16E—04 257E-04 1.70E — 04 141E—-04
75.00 261E-03 9.01E-04 7.26E-04 4.29FE—04 225E-04 1.57E~04 1.37E-04
80.00 2.19E-03 7.69FE—04 6.23E—-04 3.76E—-04 2.04E-04 148604 1.32E-04
85.00 1.92E-03 6.83E-04 5.57TE-04 341E-04 1.91E~04 1.41E-04 1.27E-04
90.00 1.73E-03 6.26E—04 S 13FE—-04 3.20FE~-04 1.82E—-04 1.35E—04 1.22E—04
95.00 1.59E-03 5.85E—04 4.82E—04 3.03£-04 1.76E—04 1.31E-04 1.17E-04
105.00 142E-03 S.32E-04 440E-04 2.82E-04 LOTE—04 1.25E-04 LI2E-04
120.00 1.27E-03 4.84E-04 4.04E-04 2.64E—04 1.60E— 04 1.22E-04 1.09E—04
135 00 1 19F—03 4 60F — 04 3RGF—04 2.56F - 04 1.59F—04 122FE—04 1.00F—04
150.00 ILI3E-03 445E-04 3.75SE-04 2.52E-04 1.59E—04 1.24E—04 1.10E—04
165.00 LIIE~03 439E—-04 3.70E—-04 251E-04 1.61E—04 1.26E-04 1.13E-04
180.00 1.1I0E-03 437E-04 3.69E-04 251E-04 1.62E—04 1.27E-04 1.LI4E—04
total 1.63E+00 1.07E +00 9.86E—01 8.05E-01 6.08E — 01 4.95E - 01 4.40FE—-01
rel ff 1.74E +00 LISE+Q0 1.06E+00 8.66E — 01 6.61E—01 5.45E-01 4.82E -1
nrl ff 2.00£+00 1.32E+00 1.22E +00 9.99£-01 7.63E—-01 6.29E—01 5.57TE—-01
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Tasie 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, “‘rel ff"* represents total'cross sections calculated from the relativistic form factor and “‘nrl £’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

—_—

Photon energy (keV)

0
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Radium (Z=88)

0.00 5.95E+02 5.96E+02 6.00E+02 6.02E+Q2 6.01E+02 6.00E+02 5.99E+02
0.01 5.96F +02 5.96E+02 6.00E+02 6.01E+02 6.00E +02 6.00E+02 5.99E+02
0.02 5.95E+02 5.96E+02 6.00E+02 6.01E+02 6.00E +02 5.99E +02 5.98E+02
0.04 5.95E+02 5.96E+02 5.99E+02 6.01E+02 5.99E+02 S.98E+02 S9SE+02
0.06 S95E+02 5.96E+02 5.99E +02 6.00E +02 5.97E+02 5.96E+02 5.91E+02
0.10 5.95E+02 5.96E+02 5.99E+02 5.96E+02 591E+02 5.88E+02 5.77E+02
0.20 5.95E+02 595E+02 5.95E+02 5.81E+02 5.68E+02 5.60E +02 5.31E+02
0.30 5.94E+02 5.94E+02 5.89E +02 5.60E +02 5.38E+02 5.25E+02 4.80F+02
0.40 5.93£+02 5.93E+02 5.82E+02 5.37E+02 5.07E+02 4.90E+02 4.32E+Q2
0.50 5.92E+02 SOIE+02 5.74E+02 5.13E+02 476E+02 4.55E+02 3.87E+0Q2
0.60 S91E+02 5.89E+02 5.64E+02 4.89E+02 4.46E+02 4.22E+02 3.46E+02
0.70 5.89E+02 S8TE+02 5.53E+02 4.65E+02 4.17E+02 3.90E +02 3.11£+02
0.80 5.88E+02 5.84E+02 542E+02 4.42FE+02 3.89E+02 3.61E+02 2.79E+02
1.00 5.84E+02 5.78E+02 5.20E+02 3.98E+02 3.39E+02 3.09E +02 2.28E+02
1.20 5.78E+02 5.71E+02 4.98E+02 3.58E+02 2.96E+02 2.66E+02 1.89E +02
1.50 5.69E+02 5.58E+02 4.66E+02 3.07E+02 2.44E +02 2.15E+02 143E+02
1.70 5.62E+02 5.50E+Q2 444E+02 277E+02 2.16E+02 1.838E+02 1.20E +02
2.00 5.51E+02 5.37E+02 4.14E+02 2.39E+02 1.81E+02 1.55E+02 9.39E+01
2.50 5.34E+02 5.14E+02 3.66E+02 1.90E+02 1.37E+02 LI4E+02 6.32E+01
3.00 S.16E+02 4.92E+02 3.24E+02 1.53E+02 1.05E+02 8.50E +01 4.35E+01
3.50 4.97E+02 4.69E+02 2.88£+02 1.24E+02 8.16E+01 6.43E+01 3.08E+01
4.00 4.78E+02 4.47E+02 2.57E+02 1.01E+02 6.40E+01 494E+01 2.28E+01
5.00 - 440E+02 4.05E+02 2.06E+02 6.88E+01 4.03E+01 3.07E+01 1.46E+01
6.00 4.02E+02 3.66E +02 1.68E+02 4.81E+01 2.67E+0t 2.05E+01 1.05E+01
7.00 3.67E4+02 3.30E+02 1.37E+02 347E+01 1.92E+01 1.48E+01 7.57E+00
8.00 3.35E+02 2.99E+02 1.13E+02 2.59E+01 1.48F +01 1.13E+01 5.26E+00
9.00 3.07E+02 2.71E+02 9.43E+01 2.00E +01 1.20E+01 8.95E+00 3.64E+00
10.00 2.83E+02 2.46E+02 7.88E+01 1.60E +01 9.87E+00 7.18E+00 2.60E+00
12.50 2.34E+02 1.96E+02 5.13E+01 1.02E+01 5.74E +00 4.05E+00 1.44E+00
1500 1.96E+02 157E+02 343E+01 6.86E+00 325E+00 231E+00 9.89E 01
17.50 1.63E+02 1.27E+02 2.40E+01 4.63E+00 2.03E+00 1.45E+00 6.82E—01
20.00 1.34E+02 1.03E+02 1.79E+01 3.15E+00 145E+00 1L.O3E+00 447E—-01
22.50 1.O9E +02 8.46E +01 1.41E+01 2.21E4+00 1L.I2E+00 7T.92E-01 2.87E-01
25.00 8.88E+01 6.95E+01 1.15E+01 1.62E +00 8.97E-01 6.17E-01 1.87E—-01
27.50 7.27E+01 5.73E+01 9.56E +00 1.24E+00 7.07E-01 475E-01 1.27E-01
30.00 6.01E+01 4.74E+01 7.91E+00 9.90E-01 5.46E-01 3.59F-01 9.14E—02
35.00 4.21E+01 3.27E+01 S.26E+00 6.70E - 01 3.13E-01 2.00E—-01 SATE-02
40.00 3.05£+01 231E+01 343E+00 4.60E—-01 1.81E£—-01 1.1SE—0! 3.74E-02
45.00 2.28F+01 1.69E +01 2.30E+00 3.13£-01 1.L11E-01] 7.16E—02 2.70E-02
50.00 L74E +01 1.28E+01 1.63E+00 2.12E-01 T38E-02 AB85E~02 1.99E-02
55.00 1.37E+01 1.OIE+0] 1.24E+00 147E-01 532E-02 3.55E~-02 1.48E—02
60.00 1.10E +01 8.14E+00 9.89E-01 1.0SE-01 4.11E-02 277E-02 1.12E—-Q2
65.00 8.99E+00 6.72E+00 8.21E-01 7.80E—-02 334E-02 2.27E-Q2 8.61E~03
70.00 TASE+00 5.64E+00 6.99E—01 6.10E—-02 2.82E—-02 1.93E-02 6.82E-03
75.00 6.27E+00 4.78E+00 6.05E£-01 3.01E-02 246E—-02 1.69E~-02 5.60E~03
80.00 5.34E+00 4,11E+00 5.32E-01 431E-02 222E~-02 1.51E~02 4.75E—03
85.00 4.62E£+00 3.58E+00 4.75E-01 3.86F - 02 2.04E-02 1.39E-02 4.17E-03
90.00 4.07E£+00 3.16E+00 4.31E-01 358E-02 1.92E-02 1.30E—-02 3.77E-03
95.00 3.65E+00 2.85E+00 3.98E—-01 341E-02 1.83£-02 1.24E-02 348E-03
105.00 3.10E+00 2A43E+00 3.59E-01 328E-02 1 74E-02 1VA6E-—-Q2 INE-D03
120.00 2.71E+00 2.14E+00 3.39F£-01 3.32E-02 1.70E-02 1.11E-02 2.80E—03
135.00 2.58E+00 2.05E+00 343E-01 346E-02 1.69E~02 1.09E—-02 2.63E-03
150.00 2.57E+00 2.05E+00 353E-01 3.58E-02 1.69E—02 1.07E-02 2.52E-Q03
165.00 2.58E+00 2.07E+00 361E-01 3.65E-02 1.69E~02 1.O6E—-02 2.46F—03
180.00 2.59E+00 2.07E+00 3.65E-01 3.68E-02 1.69E~02 1.06E-02 244E-03
total 2.28E+02 1.8IE +02 1.24E 401 9.96E +00 5.99E+00 4.65E+00 2.34E+00
rel ff 154E+02 1.92E +02 4.15E+01 9.99E +00 6.11E+00 4.79E +00 2.46E+00

nri ff 2T71E+02 2.06E +02 4.64E +01 1LI4E+01 6.99E +00 5.49E+00 2.84E+00
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TaBLE |. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 96414
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents to
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ renresents total cross sectigy
calculated from the nonrelativistic form factor—Continued® :

0 Photon energy (keV) :aj

(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 ISOO.OW

Radium (Z=388) e
0.00 5.99E+02 5.99E+02 5.99E+02 5.98E+02 5.98E+02 5.97E+02 5.97E+Q2
0.01 5.98E+02 5.98E+02 5.98E+02 5.97E+02 597E+02 5.96E+02 5.95E+02
0.02 S9TE+02 S9TE+02 5.96E +02 5.96E+02 5.94E+Q2 S93E+02 SO1E+02
0.04 5.93E+02 5.90E+02 5.90E+02 5.88E+02 S5.84E+02 5.81E+02 5.78E+02
0.06 5.87E+02 5.81E+02 5.80E+02 5.76E+02 5.69E+02 5.64E+02 5.60E+02
0.10 S.T0E+02 5.56E+02 5.53E+02 5.45E+02 5.33E+02 5.23E+02 5.16E+02
0.20 S.12E+02 4.84E+02 4.77E+02 4.61E+02 4.38E+02 4.20E +02 4.08E+02
0.30 4.54E+Q2 4.15E+02 4.06E+02 3.85E+02 3.54E+02 3.30E+02 3ASE+Q2
0.40 4,00E+02 3.52E+02 343E+02 3.19E4+02 2.87E+02 2.64E+02 2.50E+02
0.50 3.51E+02 3.00E+02 2.90E+02 2.66E +02 2.35E+02 2.14E+02 2.02E+02
0.60 3.08E+02 2.58E+02 248E+02 2.25E+02 1.95E+02 1.75E+02 1.63E+02
0.70 2.72E+02 2.23E+02 2.14E+02 1.91E+02 1.63E+02 144E+02 L33E+02
U.80 242102 1.94E +02 1.85E+02 1.64£+02 1.38E+02 L19E+02 1.08E+0Q2
1.00 1.92E+02 149E+02 141E+02 1.22E+02 991E+01 8.37E+01 7.45E+01
1.20 1.55E+02 1.1SE+02 1.08E +02 9.20E+01 7.26E +01 6.00E+01 5.27E+01
1.50 1.14E+02 8.04E+01 7T47E+01 6.17E+01 4.67E+01 3. 73E+01 3.20E+01
1.70 9.34E+01 6.40E+01 5S91E+01 481E+01 3.55E+01 2.79E+01 2.37E+01
2.00 7.05E+01 4.62E+01 4.23E+01 3.38E+01 247E+01 1.94E +01 1.67E+01
2.50 451E+01 2.80E+01 2.54E+01 2.03E+01 1.54E+01 1.32E+01 1.23E+01
3.00 3.02E+01 1.86E +01 1.69E +01 1.37E+01 1.08E +01 9.74E +00 9.53E+00
3.50 2.16E+01 1.38E +01 1.27E +0t 1.03E+01 T95E+00 6.57E +00 5.79E +00
4.00 1.64E+01 1.10E+01 1.02E +01 8.26E+00 5.84E+00 4.06E +00 2.96E +00
5.00 1.07E+01 7.04E+00 6.44E+00 5.00E+00 3.08E+00 1.78E+00 1.09E +00
6.00 716E+00 4.09E +00 3.64E+00 2.70E +00 1.75E+00 1.24E+00 9.78E—01
7.00 4.76E+00 2.40E+00 2.10E +00 1.55E+00 L.LISE+00 1.08E+00 1.18E+00
8.00 321E4+00 1.60E +00 1.40E +00 1.05E+00 8.34E—-01 8.63E—-01 1.02E+00
9.00 2.27E+00 1.22E+00 1.09E+00 8.40E-01 6.39E~01 5.73E—-01 5.66E—01
10.00 [.70E+00 1.02E+00 9.22E-01 7.23E-01 4.95E-01 341E-01 2.49E-01
12.50 9.93F-01 6.42E—01 5.84E-01 441E-01 2.39E-01 1.09E~-01 5.17E-02
15.00 6.36E—01 3.39E-01 2.96E—-01 2.06E—-01 1.12E-01 6.18E--02 3.82E-02
17.50 3.96E~01 1.74E—-01 147E-01 9.83E-02 6.10E-02 485E—02 4.60E-Q2
20.00 2.44E-01 9.93F—02 8.34F—-02 5.64E-02 3.95E-02 393E-02 471E-02
22.50 1.54E—01 6.53E—02 5.57E-02 391E-02 2.88E—02 2.89E-02 3.40E-02
25.00 1.03E—-01 4.83E—-02 4.21E-02 3.09E—-02 223E-02 1.93E-02 1.87E-02
27.50 7.33E-02 3.85E—-02 343E-02 2.59F—-02 1.75E—-02 1.22E-02 9.14E-03
30.00 S.50E-0Q2 3.16E-02 2.85E-02 2.18E—-02 1.35E-02 772E-03 4.57E-03
35.00 347E-02 2.10E-02 1.90F —02 1.41E-02 7.47E—03 3.26E-03 1.46E—03
40.00 2.37E-02 1.34E—-02 1.18E—02 8.20E—-03 3.88E—-03 1.57E-03 6.79E—-04
45.00 1.66E£—02 8.28E—103 7.09E-03 4.57E-03 2.03E-03 8.48E—04 4.00E—04
50.00 1.16E—-02 5.12E—-03 4.26E-03 2.58E-03 I.L11E-03 4.96E—04 2.64E—04
55.00 8.24F-03 327E-03 2.67E—-03 1.55E-03 6.70E—04 3.29E-04 1.98E —04
60.00 594E-03 2.20E—-03 1.77E~03 1.02E-03 4.57E-04 2.50E~04 1.72E-04
65.00 442E-03 1.57E-03 1.26E£—-03 7.23E-04 342E-04 207E—-04 1.57E—-04
70.00 342E-03 1.20E-03 9.62E 04 5.61E~04 281E-04 1.84E-04 1.52E~-04
75.00 2.77E-03 9.73E-04 7.86E—04 4.67E—04 245E—-04 1.70E—04 147E-04
80.00 234FE-03 3.32E—04 6.75E—04 4.09E—-04 2.22E-04 1.60£—04 1.42E—-04
85.00 205E-03 7.39E-04 6.03F—04 3T71E~-04 2.08E-04 1.52E—04 1.36E—-04
90 00 1.8SE—-03 6.78E—04 5.56E—04 347E-04 1.98E—04 1.46E—04 1.31E-04
95.00 1 71E-03 6.34E - 04 S5.22E—04 329E-04 190E—-04 141E-04 1.26E-04
105.00 1.33E-03 5.76E—04 4.77E - 04 3.06FE—-04 1.81E—-04 1.35E-04 1.20E-04
120.00 1.37E~03 S.24E—-04 4.37F-04 285E-04 1.73E-04 1.31E~04 1.16E-04
135.00 1.28E—03 4.98E —04 417E-04 2.76E—-04 1. 7T1E—-04 1.31E-04 116E—04
150.00 1.22E-03 4.82E—04 4.05E-04 2T2E-04 1.71E-04 1.32E-04 1.17TE-04
165.00 1.20E—03 4T74E-04 LOOE~-04 2.70E—-04 1.72E-04 [.34E-04 1.19E-04
180.00 1L19E-03 LT2E~-04 398F~-04 2.70E—04 I.73E-04 1.35E—04 1.21E-04
total 1.69E ~00 1.1I0E =00 1.02E+00 8.30E-0] 6.27E 01 S.11E—-01 4.54E-01
rel it 1.79E+00 1LIBE+Q0 1.09F£ <00 8.94F — 01t 6.82E—01 5.62E—01 4.97E—01
arl ff 2.07E+00 1.37E +00 1.26£-+00 1.04E +00 791E-01 6.52E—01 5.77E-01
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fapLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
10048, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
coss sections from this work, ‘‘rel ff”” represents total cross sections calculated from the relativistic form factor and *‘nrl ff”” represents total cross sections
calculated from the nonrelativistic form factor—Continued®

.
Photon energy (keV)
¢

(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6

———

Actinium (Z=89)
0.00 6.10E +02 6.10E+02 6.12E+02 6.15E+02 6.14E+02 6.14E+02 6.13E+02
0.01 6.10E+02 6.10E+02 6.12E+02 6.15E+02 6.14E+02 6.13E+02 6.12E+02
0.02 6.10E+02 6.10E+02 6.12E+02 6.15E+02 6.13E+02 6.13E+02 6.11E+02
0.04 6.10E +02 6.10E+02 6.12E+02 6.14E+02 6.13E+02 6.12E+02 6.09E +02
0.06 6.10E+02 6.10E+02 6.12E+02 6.13E+02 6.10E+02 6.09E+02 6.04E+02
0.10 6.09E+02 6.10E+02 6.11E+02 6.09E +02 6.04E +02 6.01E +02 5.90E+02
0.20 6.09E£+02 6.09E+02 6.08E+02 5.94E+02 S.80E+02 S.T2E+02 S42E+02
0.30 6.09E+02 6.08E+02 6.02E+02 5.72E+02 5.49E+02 5.36E+02 4.90E +02
0.40 6.07E+02 6.07E+02 5.94E+02 5.48E+02 5.18E+0Q2 5.00E+02 441E+02
0.50 6.06E +02 6.05E+02 5.86E+02 5.24E+02 4.86E+02 4.65E+02 3.95E+02
0.60 6.05E+02 6.03E+02 5.75E+0Q2 4.99E+02 4.55E+02 431E+02 3.54E4+02
0.70 6.03E+02 6.00E +02 5.64E+02 475E+02 426E+02 3.98E+02 ITE+Q2
0.80 6.U2E+02 S597E+02 5.53E+02 4.51£+02 3.97E+02 3.68E+02 2.86E+02
1.00 597E+02 S91E+02 5.31E+02 4.07E+02 3.46E+02 3.16E+02 234E4+02
1.20 5.92E +02 5.84E+02 5.08E+02 3.66E+02 3.03E+02 2.72E+02 1.93E+02
1.50 5.82E+02 STIE+02 4.75E+02 3.13E+02 2.56E+02 2.20E+02 147E+02
1.70 S.5E+02 5.626+02 4.53E+02 2.83E+02 221£+02 1.938+02 1.24E+02
2.00 5.64E+02 5.49E+02 4.22E+02 245E+02 1.86E+02 1.59E+02 9.66E +01
2.50 SA46E+02 5.26E+02 3.73E+02 1.95E+Q2 1.41E+02 1.17TE+02 6.53E+01
3.00 5.28E+02 S5.03E+02 3.30E+02 1.57E+02 1.08E+02 8.75E+01 4.51E+01
3.50 5.09E+02 4.30£ +02 2.94E£+02 1.2IE+U2 8.4UL +01 6.64E+01 3.19E+01
4.00 4.89E+02 4.57E+02 2.62E+02 1.04E+02 6.61E+01 5.1HE+01 2.36E+01
5.00 4.50E+02 4.14E+02 2.11E+02 7.10E+01 4.18E+01 3.18E+01 1.50E+01
6.00 4.11E+02 3.74E+02 1L.72E+02 4.97E+01 2.77E+01 2.12E+01 1.08E+01
700 3168 +02 338 +02 141E+02 3.59E+01 1.97E+01 1.52E+01 7.83E+00
8.00 343E+02 3.06E+02 1.16E +02 2.68E+01 1.52E+01 1.16E+01 S.A8E+00
9.00 3ASE+02 277E+02 9.67E+01 2.07E+01 1.23E+01 9.18E+00 3.80E+00
10.00 2.90E+02 2.52E+02 8.10E+01 1.65E+01 1.01E+01 7.39E+00 2.71E+00
12.50 2.40E+02 2.01E+02 5.29E+01 1.04E+01 5.97E+00 4.22E+00 1.48E+00
15.00 201E+02 1.61E+02 3.54E+01 7.07E+00 3.39E+00 241E+00 1LO1E+00
17.50 {.68E+02 1.31E+02 247E+01 4.80E+00 2.10E+00 1.50E +00 T.06E-01
20.00 [.38E+02 1.06E +02 1.83E+01 3.28E+00 1.49E+00 1.06E+00 4.68E—01
22.50 1.13E+02 8.72E+01 1.43E+01 2.29E+00 1.15E+00 8.13E-0t 3.02E-01
25.00 9.23E+01 7.18E+01 LITE+01 1.67E+00 9.21E-01 6.36E—-01 1.97E-01
27.50 7.57E+01 5.94E+01 9.72E+00 1.28E+00 7.30E—-01 4.92E-01 1.33E-01
30.00 6.26E+01 4.92E+01 8.07E+00 1.O2E+00 5.68£-01 3.74E-01 0.54E-02
35.00 4.40E+01 341E+01 5.40E+00 6.90E-01 3.29-01 2.11E-01 S5.65E—02
40.00 3.18E+01 241E+01 3.54E+00 477E-01 1.90E-01 121E-01 3.83E-02
45.00 2.37E +01 1.75E +01 2.36E+00 3.26E-01 1.16E-01 7T48E-02 277E-02
50.00 1.81E+01 1.32E+01 1.67E+00 2.22E-01 7.69E—02 5.03E-02 204E-02
55.00 1.42E+01 1.04E +01 1.26E+00 1.54E-0t S551E-02 3.66E—-02 1.53F~-02
60.00 [.LI4E+01 8.38E+00 1.00E +00 1.10E-01 4.23E-02 2.85E-02 1.16E—02
65.00 9.33E+00 6.93E+00 8.28£-01 8.17E-02 3.43E-02 233E-02 897E-03
70.00 7.75E+00 S.82E+00 7.05E-01 6.37E~02 2.89£-02 1.98E—02 7.14E~03
75.00 6.54E 00 4.95E+00 6.12E-01 5.22E-02 2.53£-02 1.73E~02 5.89F-03
80.00 5.59E-00 4.27E+00 5.39E-01 448E-02 2.28E—-02 1.56E-02 5.02E-03
85.00 4.86E+00 3.73E+00 4.83E£-01 4.00E—-02 2.10E-02 1.43E-02 441E-03
90.00 4.29E+00 3.31E+00 4.40£-01 3.70E-02 1.98E-02 1.35E-02 4.00E-03
95.00 3.86E+00 2.99E +00 4.08E-01 353E-02 1.90£—-02 1.29E-02 3.70E-03
105.00 3.29E+00 2.57E+00 3.69E-01 3.38E-02 1.81E—-02 1.21E-02 331E-03
120.00 2.89E+00 227E+00 3.50E~01 3.43E-02 1.77E-02 1.LI6E-02 3.00E-03
135.00 2.75E+00 2.18E+00 3.54£-01 3STE-02 1.77E-02 1.14E-02 2.82E—-03
150.00 273E+00 2.17E+00 3.65£-01 370E-02 177E-02 1.I3E-02 2.71E-03
165.00 275E+00 219E£+00 3.74E-01 378E-02 1.77E-02 1.12E-02 2.65E—-03
180.00 275E+00 2.20E+00 3.77E-01 IBIE-02 1.77E-02 1.12E-02 2.63E-03
total 237E+02 1.89E+02 4.34E+01 1.O3E+01 6.18£+00 4.79E+00 2.42E+00
rel ff 261E+02 1.98E£+02 4.27E+01 1.03E+01 6.29E£+00 4.93E+00 2.54E+00
nrl ff 2.79E+02 2 12E+02 4.79E +01 [L1I7TE+01 7.23E+00 5.68E+00 2.94E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 96
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total” represents ti
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘“‘nrl ff*’ represents total cross sectji
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[/}
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Actinium (Z=89)

0.00 6.12E+02 6.12E+02 6.12E+02 6.12E+02 6.11E+02 6.11E+02 6.10E+0;
0.01 6.12E+02 6.11E+02 6.11E+02 6.11E+02 6.10E+02 6.09E+02 6.08E +0.
0.02 6.11E+02 6.10E+02 6.10E +02 6.09E +02 6.08E+Q2 6.06E+02 6.04E +0.
0.04 6.07E +02 6.04E+02 6.03E+02 6.01E+02 5.97E+02 5.94E+02 5.91E+0;
0.06 6.00E+02 5.94E+02 5.93E+02 5.88E+02 5.82E+02 5.76E+02 5.72E+0:
0.10 5.82E+02 5.68E+02 5.65E+02 5.57E+02 5.44E+02 5.34E+02 5.27E+0:
0.20 5.23E+02 4.94E+02 4.87E+02 471E+02 447E+02 4.28E+02 4.17TE+0:
0.30 4.64E+02 4.23E+02 4.15E+02 3.93E+02 3.61E+02 3.37E+02 3.22E+0:
0.40 4.08E+02 3.60E+02 3.50E+02 3.26E+02 2.93E+02 2.70E+02 2.56E +02
0.50 3.58E+02 3.07E+02 297E+02 2.72E+02 241E+02 2.19E+02 2.07E+02
0.60 3.15E+02 2.64E+02 2.54E 402 2.30E+02 2.00E+02 1.79E+02 1.67E+02
0.70° 2.78E+02 2.28E+02 2.19E+02 1.96E+02 1.67TE+02 1.48E+02 1.36E+02
0.80 247E+02 1.99E£+02 1.90E+02 1.68E+02 141E+02 122E+02 1L.11E+Q2
1.00 1.97E+02 1.52E+02 1.44E+02 1.25E+02 1.02E+02 8.62E+01 7.68E+01
1.20 1.59E+02 1.18E+02 1L11E+02 947E+01 7.48E+01 6.21E+01 547E+01
1.50 1.17E+02 8.28E+401 7.70E+01 6.38E+01 4.84E+01 3.88E+01 3.33E+01
1.70 9.62E+01 6.61E+01 6.11E+01 4.98E+01 3.69E+01 2.89E+01 2.45E+01
2.00 7.27E+01 4.79E+01 4.39E+01 3.51E+01 2.55E+01 1.99E+01 1.70E+01
2.50 4.67E+01 2.90E+01 2.64E+01 2.10E+01 1.58E+01 1.34E+01 1.24E+01
3.00 3.13E+401 191E+01 1.74E+01 1.40E+01 L1LE+01 1.00E+01 9.88E +00
3.50 2.23E+01 1.41E+01 1.29E+01 1.05E+01 8.16E+00 6.89E+00 6.22E+00
4.00 1.69E+01 1.12E+01 1.04E +01 8.44E+00 6.03£+00 4.29E+00 3.21E+00
5.00 1.09E+01 7.29E+00 6.68E+00 521E+00 3.21E+00 1.84E+00 1.11E+00
6.00 7.40E +00 4.29E+00 3.82E+00 2.84E+00 1.82E+00 1.25E+00 9.50E~01
7.00 4.95E+00 2.51E+00 2.20E+00 1.62E+00 1.18E+00 1.10E+00 1.16E+00
8.00 3.34E+00 1.65E+00 1.45E+00 1.08E+00 8.57E-01 8.94E—-01 1.07E+00
9.00 2.35E+00 1.25E+00 1.11E+00 8.53E-01 6.57TE—-01 6.07E-01 6.23E—-01
10.00 1.75E+00 1.03E+00 9.37E-01 7.34E-01 5.11E-01 3.66E—01 2.719E—-01
12.50 102E+00 6.65FE—01 6.06F—01 4 60E~01 251E—-01 1.15E-01 5.45F—02
15.00 6.58E—01 3.58E-01 3.14E-01 2.19E-01 1.18E-01 6.30E - 02 375E—-02
17.50 4.14E-01 1.84E-01 1.56E—01 1.04E-01 6.36E—02 4.88E—-02 4.46E—-02
20.00 2.56E—-01 1.04E-01 8.75E-02 5.88E—-02 4.07E-02 3.99E-02 4.73E~02
22.50 1.62F—-01 6.77TE—-02 S575E-02 401E—-02 295E-02 299F—-02 356E-02
25.00 1.08£—-01 496E—02 431E-02 3.14E-02 227E-02 2.02E-02 2.03E-02
27.50 7.62E-02 3.93E-02 348E-02 2.62E—02 1.79E-02 1.29E-02 1.01E—-02
30.00 5.69E—02 3.22E-02 2.90E-02 2.22E-02 1.39E-02 8.20E—03 5.04E—-03
35.00 357E-02 2.16E~-02 [.O5E—-02 1.46E—-02 7.82E-03 347E—-03 1.58E-0Q03
40.00 243E-02 1.39E-02 1.23£-02 8.61E~-03 4.12E—03 1.67E—03 7.23E-04
45.00 1.71E-02 8.67E—03 7.46E-03 4.86E—03 2.19E-03 9.09E—-04 424FE—-04
50.00 1.20E-02 541E-03 4.52FE-03 277E-03 1.20E-03 535E-04 2.81E—04
55.00 8.58E—-03 3.48E—-03 285L-03 1.67E—03 7.20E—04 3.56E 04 2.12E—-04
60.00 6.23E-03 2.35E-03 1.90E—-03 1.10E—-03 4.98F—04 2.71E-04 1.84E-04
65.00 4.66E—03 1.68£—03 1.36E—03 7.85E—04 373E-04 2.24E-04 1.69E — 04
70.00 3.63E-03 1.29E-03 1.04E-03 6.09E—04 3.06E—04 2.00E—-04 1.63E-04
75.00 295L- 03 1.05£ 03 8.50L 04 5.07 04 2.67E 04 1.84C 04 1.582 04
80.00 2.50E-03 8.98E—04 731E-04 4.44E—-04 2.42E—-04 1.73E-04 1.52E-04
85.00 2.19E-03 7.99E-04 6.54E —04 4.03E-04 2.25E-04 1.65E—04 146E—04
90.00 1.98£-03 7.34E-04 6.03E—-04 3.77E-04 215E-04 1.58E—04 1.41E-04
95.00 1.83£—03 G.86E — 04 5.060E — 04 3.57E—-04 2.06E£— 04 1.53E—04 1.358—04
105.00 1.64E—-03 6.24E—04 S17E-04 3.32E-04 1.95E-04 145E—04 1.29E-04
120.00 1.47E-03 5.68E—-04 4.73E-04 3.09E-04 1.86E—04 1.40E~04 1.24E-04
135.00 1.38E-03 5.39E-04 4.52E-04 2.99E-04 1.84E—04 1.40E—-04 1.23£-04
150.00 1.32E—-03 5.21E—04 4.38E—04 2.93E—04 1.83E—04 1.41E—04 1.25E—04
165.00 1.29E-03 S12E-04 432E-04 291E~04 1.84E—04 143E-04 127E-04
180.00 1.28E-03 5.10E~04 4.30E-04 291E-04 1.85E—-04 1.44E—04 1.28E—-04
total 1.74E+00 1LI4E+00 1.05E+00 8.56E — 01 6.46E—01 527E-01 4.69E-01
rel tf 1.85£ +00 1.22E+00 1.13E+00 9.21E—-01 7.03E£—01 5.80E—01 5.13E—01
orl ff 21SE+00 1.42E+00 1.31IE+00 1.07E+00 8.19F-01 6.75E—01 S.98E—01
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1169

7a8LE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, “‘rel ff”’ represénts total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Thorium (Z=90)

0.00 6.24E+02 6.24E+02 6.25E+02 6.29E+02 6.28E+02 6.27E+Q2 6.26E+02
0.01 6.24E+02 6.24E+02 6.25E+02 6.28E+02 6.27E+02 6.27E+02 6.26E+02
0.02 6.24E+02 6.24E+02 6.25E+02 6.28E+02 6.27E+02 6.26E+02 6.25E-+02
0.04 6.24E+02 6.24E+02 6.25E+02 6.28E+02 6.26E+02 6.25E+02 6.22E +02
0.06 6.24E+02 6.24E +02 6.24E+02 6.27E+02 6.24E+02 6.23E+02 6.17E+02
0.10 6.24E+02 6.24E +02 6.24E+02 6.23E+02 6.18E+02 6.15E+02 6.03E+02
0.20 6.23E+02 6.23E+02 6.20E+02 6.07E+02 5.93E+02 5.84E+02 5.54E+02
0.30 6.23E+02 6.22E+02 6.14E+02 S85E+02 5.61E+02 5.48E+02 5.01E+02
0.40 6.22E+02 6.21E+02 6.06E+02 5.60E +02 5.29E+02 5.11E+02 4.51E+02
0.50 6.21E+02 6.19E+02 5.97E+02 5.35E+02 4.96E +02 4.715E+02 4.04E +02
0.60 6.19E+02 6.17E+02 5.87E+02 5.10E+02 4.65E+02 440E+02 3.62E+02
0.70 6.17E+02 6.14E+02 5.76E+02 4.85E+02 4.35E+02 4.07E+02 3.24E+02
0.80 6.16E+02 6.11E+02 5.64E+02 461E+02 4.06E+02 3.76E+02 2.92E+02
1.00 6.11E+02 6.05E+02 541E+02 4.16E+02 3.54E+02 3.23E+02 2.39E+02
1.20 6.06E+02 S97E+02 5.18E+02 3. 74E+02 3.09E +02 2.78E+02 1.98E+02
1.50 5.95E+02 5.84E+02 4.84E+02 3.20E+02 2.56E+02 2.26E+02 L.S1IE+02
1.70 5.88E+02 5.75E+02 4.62E+02 2.90E+02 2.27E+02 1.98E+02 1.27E+02
2.00 STTE+Q2 S5.61E+02 4.30E+02 2.50E+02 1.90E+02 1.63E+02 9.93E+01
2.50 5.59E+02 5.37E+02 3.80E+02 1.99E +02 1.44E+02 1.20E+02 6.74E +01
3.00 5.40E+02 5.14E+02 3.37E+02 1.60E+02 1.11E+02 9.01E+01 4.67E+01
3.50 5.20E+02 4.90F +02 2.99E+02 1.30E+02 8.65E +01 6.85E+01 3.31E+01
4.00 5.00E+02 4.68E+02 2.67E+02 1.07E+02 6.83E+01 5.28E+01 2.43E +01
5.00 4.60E+02 4.23E+02 2.15E+02 7.32E+01 4.34E+01 3.29E+01 1.53E+01
6.00 421E+02 3.82E+02 1.75E+02 S5.14E+01 2.86E+01 2.19E+01 1.11E+01
7.00 3.85E+02 3.46E+02 1.44E+02 3TE+01 2.03E+01 1.56E+01 8.08E +00
8.00 3.52E+02 3.13E+02 1.19E+02 2.77E+01 1.56E+01 1.19E+01 5.70E+00
9.00 323E+02 2.84E+02 9.91E+01 2.13E+01 1.26E+01 941E+00 3.96E+00
10.00 297E+02 2.58E+02 8.31E+01 1.69E +01 1.04E+01 7.59E+00 2.82E+00
12.50 2.45E+02 2.06E+02 5.45E+01 1.07E+01 6.19E+00 4.38E+00 1.52E+00
15.00 2.06E+02 1.66E+02 3.65E+01 7.27E+00 3.54E+00 2.51E400 1.04E +00
17.50 1.73E+02 1.34E+02 2.54E+01 497E+00 2.18E+00 1.56E+00 7.30E—-01
20.00 1.43E+02 1.09E+02 1.87E+01 341E+00 1.533E+00 1.09E +00 4.88E-01
22.50 1.ITE+02 8.99E +01 1.46F +01 2.38E+00 1.18E+00 8.35E-01 317E-01
25.00 9.58E+01 742E+01 1.LI9E+01 1.73E+00 945E~01 6.55E 01 2.07E-01
27.50 7.RRE+M 6.15E+01 9 RAE+() 1.32E+00 7.83E-01 S.10E-01 140E—-01
30.00 6.53E+01 5.11E+01 8.21E+00 1.05E+00 5.89E~01 3.90E-01 9.96E—02
35.00 4.59E+01 3.55E+01 5.54E+00 T.I11E-01 3.45E-01 221E-01 5.83E—-02
40.00 3.32E+01 251E+01 3.64E+00 493E-01 2.00E—-01 1.27E-01 393E-02
45.00 2 47F+01 1 R2F +01 2 43F +00 3.39F —01 122E~01 7.83E—02 2.84E—02
50.00 1.88E+01 1.37E+01 1.70E+00 2.32E-01 8.02E~02 523E-02 2.10E-02
55.00 1.47E+01 1.07E +01 1.27E+00 1.61E—-01 5.71E-02 3.79E-02 1.58E—02
60.00 1.18E+01 8.63E+00 LOLIE+O0 1.15E-01 436E—-02 293E-02 1.20E-02
65.00 Q.68E+00 7.13E+00 8.33E—-01 8.56E—-02 3.528-02 2.39E-02 9.33E-03
70.00 8.06E +00 6.00E +00 7.09E-01 6.66E —02 297E~02 2.03E-02 T47E—-03
75.00 6.81E+00 5.12E+00 6.16E—01 S544E—-02 2.60E-02 1.78E—-02 6.18E—-03
80.00 5.85E +00 4.43E+00 5.44E—-01 4.66E—02 2.34E—-02 1.61E-02 5.28E—03
85.00 5.10E+00 3.89E +00 4.80E —01 4.15E-02 2.16E-02 1.48E—02 4.66E—03
90.00 4.52E+00 346E+00 4.46E—-01 3.84E—-02 2.04E-02 1.39E—-02 4.23E-03
95.00 4.08E+00 3.14E+00 4.15E-01 3.65E-02 1.96E-02 1.33E-02 3.92E-03
105.00 3.49E+00 2.70E+00 3.76E—-01 3.50E-02 1.87E—-02 1.26E~02 3.53E-03
120.00 3.07E 100 2.40E 100 3.59 01 3.55 02 1.84E - 02 1.22£ 02 3.21L 03
135.00 2.94E~00 2.31E+00 3.63£-01 369E-02 1.8SE-02 1.20E-02 3.02E-03
150.00 291E+00 2.30E+00 3.74E£-01 3.83E-02 1.85E-02 1.19E~02 2.90E-03
165.00 2.93E+00 2.32E+00 3.83£-01 391E-02 1.86E—02 1.18E—-02 2.84E-03
180.00 2.93E+00 2.33E+00 3.87E-01 3.94£—-02 1.86E—-02 1.18£—02 2.82E5-03
total 245E+02 1.95E 02 4.44E+01 1.06E+01 6.36E +00 4.93E+00 2.49E+00
rel ff 2.68E+02 2.03£+02 4.39E+01 1.06E+01 6.48E +00 5.08E+00 2.61E-+00

nrl ff 287E+02 2.18£+02 4.94E+01 1.21E+01 747E+00 5.87E+00 3.04E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘“‘total’’ represents tot;
cross sections from this work, *‘rel ff”’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff* represents total cross sectiog
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Thorium (Z=90) :

0.00 0.26E +02 6.26£+02 6.25£+02 6.25E+02 6.25E+02 6.24E+02 6.24E+02
0.01 6.25E+02 6.25E+02 6.24E+02 6.24E+02 6.23E+02 6.23E+02 6.22E+02
0.02 6.24E+02 6.23E+02 6.23E+02 6.22E+02 6.21E+02 6.19E+02 6.18E+02
0.04 6.20E+02 6.17E+02 6.16E+02 6.14E+02 6.10E+02 6.07E+02 6.04E+02
0.66 6.14E+02 6.07E+02 6.05E+02 6.01E+02 5.95E+02 5.89E +02 5.85E+02
0.10 5.95E+02 5.81E+02 5.77E+02 5.69E +02 5.56E+02 5.45E+02 5.38E+02
0.20 5.34E+02 5.04E+02 4.98E+02 481E+02 4.57TE+02 4.38E+02 4.25E+02
0.30 4.74E+02 4.33E+02 4.24FE+02 4.01E+02 3.69E+02 345E+02 3.29E+02
0.40 4.17E+02 3.68E+02 3.58E+02 3.33E+02 3.00E+02 2.76E+02 2.62E+02
0.50 3.66E+02 3.14E+02 3.03£+02 2.79E+02 2.46E+02 2.24E+02 2.12E+02
0.60° 3.22E+02 2.70E+02 2.60E+02 2.35E+02 2.05E+02 1.84E+02 1.72E+02
0.70 2.85E+02 2.34E+02 2.24E+02 2.01E+02 L.71E+02 1.51E+02 1.39E+02
0.80 2.53E+02 2.04E+02 1.94E+02 1.73E+02 1.45E+02 1.26E+02 LLI4E+02
1.00 2.02E+02 1.56E+02 148E+02 1.29E+02 1.05E+02 8.87E+01 7.92E+01
1.20 1.63E+02 1.21E+02 1.14E+02 9.73E+01 T.71E+01 6.42E+01 5.67E+01
1.50 1.20E+02 8.52E+01 793E+01 6.58E+01 5.01E+01 4.03E+01 347E+01
1.70 9.89E+01 6.83E+01 6.31E+01 5.15E+01 3.82E+01 3.00E+01 2.54E£+01
2.00 7.50E+01 4.96F +01 4.55E+01 3.64E+01 2.64E +01 2.05E+01 1.73E+01
2.50 4.84E+01 3.01E+01 2.73E+01 2.17E+01 1.62E+01 1.36E+01 1.25E+01
3.00 3.24E+01 1.97E+01 1.79E+01 1.44E+01 1.13E+01 1.03E+01 1.02E +01
3.50 2.30E+0t 1.44E+01 1.32E+01 1.07E+01 8.38E+00 7.20E +00 6.64E +00
4.00 1.74E+01 1.14E+01 1.06E +01 8.61E+00 6.22E+00 4.53E+00 347E+00
5.00 LL12E+01 7.53E+00 6.91E+00 S41E+00 3.35E+00 1.91E+00 1.15E+00
6.00 7.63E4-00 4.48E+00 4.01E+00 2.99E+00 1.90E+00 1.26E+00 9.28E—-01
7.00 S.13E+00 2.63E+00 2.30E+00 1.69E+00 1.22E+00 . LIIE+00 1.15E+00
8.00 347E+00 L.7IE+00 1.50E +00 1.12E+00 8.80E—01 9.21E-01 1.11E+00
9.00 2.44E+00 1.28E+00 1.I3E+00 8.69E—01 6.75E—01 6.41E—01 6.79E—-01
10.00 1.81E+00 1.06E+00 9.54E-01 T.46E—01 5.28E-01 3.92E-01 3.12E-01
12.50 1.0SE+00 6.87E—-01 6.285-01 4.79E-01 2.64E—01 121E-01 5.77E-02
15.00 6.80E—01 3.77E-01 331E-01 2.33E-01 1.24E-01 6.45E—02 3.70E—-02
17.50 4.32E-01 195E£-01 1.65E—-01 1.10E—-01 6.64E-Q2 493E~-Q2 433E—-Q2
20.00 2.6RF—0t 1. 09E—01 Q IRF—-02 6 15E—02 421E—-0" 405FE—-02 4TFE-02
22.50 1.70E—-01 7.03E-02 5.95E—-02 4.13E-02 3.02E—-02 3.07E-02 371E-02
25.00 [.13E-01 5.10E-02 441E-02 3.19E-02 2.32E—(2 2.11E-02 2.18E-02
27.50 793E-02 4.01E-02 3.55E-02 2.66E—02 1.83E—-02 1.37E-02 1L11IE—-02
30.00 S90E-02 328E-02 295E-02 2.25E-02 143E-02 8.71E~03 5.55E—03
35.00 3.67E-02 2.21E-02 2.00E-02 1.50E—-02 8.17E—03 3.69E—-03 1.72E-03
40.00 249E-02 1.44E —-02 1.28£-02 9.02E-03 4.37E-03 1.78E—-03 772E—-04
45.00 1.75£-02 9.07E-03 7.83£-03 5.16E-03 2.34E-03 9.73E-04 451E-04
50.00 1.25E-02 5.70E-03 4.79E~-03 2.96E-03 1.30E-03 5.76E—04 2.99E—-04
55.00 8.93E-03 3.69E-03 3.04£-03 1.80E—-03 T.93E-04 3.85E-04 227E—-04
60.00 6.52E—-03 251E-03 2.04E-03 [.LI9E-03 542E—-04 2.94E-04 1.97E 04
65.00 4.90E-03 1.80E—03 146E-03 8.51E—04 4.07E—-04 243E-04 1.81E—04
70.00 3.83 03 1.38£ 03 .12 03 6.61E - 04 3.33E-04 2.16E—-04 1.75E—-04
75.00 3.13E-03 1.13E-03 9.18E—04 5.51E-04 290E-04 1.99E~04 1.70E—04
80.00 2.66E—03 9.69F —04 7.90E£--04 4.82E~04 2.63E-04 1.87E—04 1.64E—04
85.00 234E-03 8.63E—-04 7.07E-04 4.38E—04 245E—04 1.78E—-04 1.57E-04
90.00 2.12E-03 7.93E-04 6.53E—-04 4.09E - 04 2.33E-04 1.71E—-04 1.51E-04
95.00 1.96E~03 742E—04 6.13E-04 3.88F—04 2.24E—-04 1.65E—-04 145E—04
105.00 176 E~03 6.75E—04 5.60E—04 3.60E—04 2.11E-04 1.57E—-04 1.38E£—04
120.00 1.59E-03 6.14E—04 S5.12E—04 334E-04 201E-04 1.51E-04 1.33£-04
135.00 149E—03 5.83E—04 4.88E—04 3.23E—04 1.98E—04 1.49E—04 1.31E—04
150.00 142E-~03 5.63E—04 4.73E-04 3.16E-04 1.97E—04 1.50E—04 1.33E—-04
165.00 1.39E-03 5.53E—04 4.66E - 04 3. 4E—-04 1.98E—04 1.52E-04 1.35E-04
180.00 1.38E—-03 5.50E-04 4.64E—-04 3.13E—-04 1.99E—04 1.54F —04 1.36E—04
total [.79E£ +00 1.17E+00 1.OBE <00 8.82E—-01 6.66F—01 543E—-01 4.84E—01
rel ff 1.91E+00 1.26E +00 1.16E +00 9.50E-01 7.25E-01 5.98E—01 5.29E—01
nrl ff 222E-00 147E+00 1.35E+00 1.I1E+Q0 8.48E—01 6.99F—-01 6.19E—01
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each élement and energies are presented. “‘total’’ represents total
cross sections from this work, “‘rel ff*’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff* represents total cross sections
calcutated from the nonrelativistic form factor—Continued®

Photon energy (keV)

(]
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Protactinium (Z=91)

0.00 6.39E+02 6.38E+02 6.38E+02 6.42E+02 6.41E+02 6.41E+02 6.40E +02
0.01 6.39E+02 6.38E +02 6.38E+02 6.42E +02 6.41E+02 6.41E+02 6.39E +02
0.02 6.39E +02 6.38E+02 6.38E+02 6.42E +02 6.41E+02 6.40E +02 6.38E+02
0.04 6.38E+02 6.38E +02 6.37E+02 6.41E+02 6.40E+02 6.39E+02 6.36E +02
0.06 6.38E+02 6.38E+02 6.37E+02 6.40E +02 6.38E+02 6.36E +02 6.31E+02
0.10 6.38E+02 6.38E+02 6.37E+02 6.36E +02 6.31E+02 6.28E+02 6.16E+02
0.20 6.38E+02 6.37E+02 6.33E+02 6.20E +02 6.06E +02 5.97E+02 5.65E+02
0.30 6.37E+02 6.36E+02 6.26E+02 5.97E+02 5.73E+02 S5.59E+02 5.12E+02
0.40 6.36E+02 6.35E+02 6.19E+02 5.72E+02 540E+02 5.22E+02 4.61E+02
0.50 6.35E+02 6.33E+02 6.10E+02 5.46E+02 5.07E+02 4.85E+02 4.13E+02
0.60 6.34E +02 GILE+02 598E+Q2 321E+Q2 4TSE+02 4.50E +02 3.0E+02
0.70 6.32E+02 6.28E+02 5.87E+02 4.96E+02 4.44E+02 4.16E+02 3.32E+02
0.80 6.30E+02 6.25E+02 5.76E+02 471E+02 4.15E+02 3.85E+02 2.99E+02
1.00 6.25E+02 6.18E+02 5.52E+02 4.25E+02 3.62E+02 3.30E+02 2.45E+02
1.20 6.20L 102 G6.11E+02 5.29E+02 3.82E+02 3.16E+02 2.85E+02 2.03E+02
1.50 6.09E +02 5.97E+02 4.94E+02 3.27E+02 2.62E+02 231E+02 1.55E+02
1.70 6.02E +02 5.88E+02 472E+02 2.96E +02 2.32E+02 2.02E+02 1.30E+02
2.00 5.90E+02 5.74E+02 4.39E4+02 2.56E+02 1.95E+02 1.67E+02 1.02E+02
2.50 5.72E+02 5.49E+02 3.88E+02 2.04E 402 1.48E+02 1.23E+02 6.96E+01
3.00 5.52E+02 5.26E+02 3.44E+02 1.64E+02 1.14E402 9.26E+01 4.84E+01
3.50 5.32E+02 5.02E+02 3.06E+02 1.34E+02 8.90E +01 7.06E+01 3.43E+01
4.00 5.12E+02 4.78E+02 2. 73E+02 LIOE+02 7.04E+01 S.46E +01 251E+01
5.00 4.71E+02 4.33E+02 2.20E+02 7.54E+01 4.49E+01 3.41E+01 1.57E+01
6.00 431E+02 391E+02 1.79E+02 5.31E+01 2.96E +01 2.26E+01 1.13E+01
7.00 3.95E+02 3.54E+402 147TE+Q02 3.84E +01 2.09E+01 1.60E +01 8.32E+00
8.00 3.61E+02 3.20E+02 1.22E+02 2.86E+01 1.59E+01 1.22E+01 5.92E+00
9.00 3.31E+02 291E+02 1.01E+02 2.20E+01 1.29E+01 9.64E+00 4.13E+00
10.00 3.04E+02 2.65E+02 8.51E+01 1.74E+01 1.06E +01 7.80E +00 2.94E+00
12.50 2.51E+02 2.11E+02 5.61E+01 1.10E+01 6.42E +00 4.54E+00 1.56E+00
15.00 2.11E+02 1.70E+02 377E+01 7.48E+00 3.68E+00 2.61E+00 1.07E+00
17.50 1.77E+02 1.38E+02 2.61E+01 S5.14E+00 2.26E+00 1.61E+00 7.54E-01
20.00 147E+02 1.13E+02 191E+01 3.53E+00 1.57E+00 1.13E+00 5.09E-01
2250 1.21E+02 9.25E+01 1.48E+01 247E+00 121E+00 8.57E—01 3.33E--01
25.00 9.93E+01 7.66E+01 1.20E+01 1.80E+00 9.69E—-01 6.74E—01 2.18E-01
27.50 8.19E+01 6.36E +01 9.99E+00 1.36E+00 7.76E—01 5.27E—-01 1.47E-01
30.00 6.79E +01 5.30E+01 8.34E+00 1.08E +00 6.11E—01 4.05E-01 1.04E—01
35.00 4.79E+01 3.69E+01 5.66E 400 7.31E-01 3.61E-01 2.32E-01 6.03E£—02
40.00 3.46E +01 2.61E+01 3.73E+00 5.10E-01 2.10E-01 1.34E~-01 4.04E-02
45.00 2.57E+01 1.89E 401 2.49E +00 3.52E-01 1.28E—01 8.19E—02 291E-02
50.00 1.96E+01 1.42E+01 1.73E+00 243E-01 8.37E—02 S44E-02 2.15E-02
55.00 1.53E+01 1.10E+01 1.29E+00 1.69E—01 5.93E—02 391E-02 1.62E-02
60.00 1.23E+01 8.89E +00 1.02E4+00 1.21E-01 4.50E—02 3.02E-02 1.24E 02
65.00 1.01E+01 7.34E+00 8.36E-01 8.97E-02 3.62E-02 2.46E—-02 9.70E—03
70.00 8.38E£+00 6.19E+00 7.10E~-01 6.96E—02 3.05E-02 2.08E-02 7.80E£—-03
75.00 7.10E+00 5.29E+00 6.17E-01 5.68E—02 2.67E—02 1.83E-02 6.48E—03
80.00 6.11E+00 4.59E+00 5.46E-01 4.85E—02 2.40E-02 1.65E—02 5.56E—-03
85.00 5.34E+00 4.04E+00 4.92E-01 4.31E—-02 2.22E-02 1.53E—-02 4.92E-03
90.00 475E+00 3.61E+00 4.50E—-01 398E-02 2.10E-02 1.44E—-02 4.48E-03
95.00 4.30E +00 3.28E+00 4.20E-01 378E-02 2.02E-02 1.38£—-02 4.16E—03
105.00 3.70E+00 2.84E+00 3.82E-01 3.62E-02 1.94E-02 1.31E-02 3.75E-03
120.00 327E+00 2.54E+00 3.65E—-01 3.66E—02 191E-02 1.27E-02 342E-03
135.00 3.13E+00 2.44E+00 "3.70E-01 3.82E—02 1.92E-02 1.26E—02 3.23E-03
150.00 3E+00 244E+00 3.81E-01 3.96E-02 1.94E-02 1.25E-02 3.11E-03
165.00 3. 12E+00 245E+00 3.90£-01 4.05E-02 1.94E-02 1.24E-02 3.04E-03
180.00 313E+00 2.46E+00 3.93E-01 4.08E—02 1.94E-02 1.24E-02 302E-0Q3
total 2.54E+02 2.02E+02 4.33E+01 1.09E +01 6.55E+00 5.08£+00 2.57E+00
rel ff 2.76E+Q2 2.09E+02 4.52E+01 1.09E+01 6.67E +00 5.23E+00 2.69E +00

nrl ff 295E+02 2.25E+02 5.09E+01 1.25E+01 7.72E+00 6.07E+00 3.14E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9640
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total”’ represents tots} 1
cross sections from this work, ‘‘rel ff'’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections :
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

é
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Protactinium (Z=91)

0.00 6.40E+02 6.39E+02 6.39E+02 6.39E+02 6.39E+02 6.38E+02 6.37E +02
0.01 6.39E+02 6.38E+02 6.38E+02 6.38E+02 6.37E+02 6.36E+02 6.35E+02
0.02 6.38E+02 6.37E+02 6.37E+02 6.36E +02 6.35E +02 6.33E+02 6.31E+02
0.04 6.34E+02 6.30E+02 6.29E+02 6.27E+02 6.23E+02 6.20E+02 6.17E+02
0.06 6.27E+02 6.20E+02 6.19E +02 6.14E +02 6.07E+02 6.02E+02 5.97E+02
0.10 6.08E+02 5.93E+02 5.90E+02 581E+02 5.68E +02 5.57E+02 5.50E 402
0.20 5.46E +02 5.15E+02 5.09E+02 491E+02 4.67E+02 4.47E+02 4.35E+02
0.30 4.84E+02 442E+02 4.33E+02 4.10E+02 3.78E+02 3.53E+02 3.36E+02
0.40 4.26E+02 3.76E+02 3.66E 402 3.41E+02 3.06E+02 2.82E+02 2.68E+02
0.50 3.74E+02 321E+02 3.10E+02 2.85E+02 2.52E+02 2.30E+02 2.17E+02
0.60 3.29E+02 2.76E+02 2.66E +02 241E+02 2.09E+02 1.88E+02 1.76E+02
0.70 291E+02 239E+02 2.29E+02 2.06E+02 1.76E+02 1.55E+02 143E4+00
0.80 2.59E+02 2.08E+02 1.99E+02 1.77E+02 1.48E+02 1.29E+02 1.17E+02
1.00 2.06E+02 1.60E +02 1.52E+02 1.32E+02 1.08E+02 9.12E+01 8.15E+01
1.20 1.67E+02 1.25E+02 1.17E+02 9.99E+01 7.94E+01 6.63E+01 5.87E+01
1.50 193E+07 RTTE+M R1AF+01 679K +01 5 1RE+01 418K +01 3 61E+01
1.70 1.02E+02 7.04E+01 6.52E+01 5.33E+01 3.96E+01 3.LLE+01 2.63E+01
200 7.73E+01 5.14E+01 4.71E+01 3.78E+01 2.73E+01 2.11E+01 L77E+0L
2.50 5.01E+01 3.12E+01 2.83E+01 2.25E+01 1.67E+01 1.38E+01 1.26E+01
3.00 3.36E+01 2.03E+01 1.84E+01 1.48E+01 1.16E+01 1.0SE +01 1.05E+01
3.50 237E+01 1.47E+01 1.35E+01 1.09E+01 8.59E+00 7.50E+00 7.05E+00
4.00 1.78E+01 1.I7TE+01 1.08E+01 8.78E+00 6.42E +00 4.7TE+00 3.74E+00
5.00 1.15E+01 7.76E+00 7.13E+00 5.61E+00 3.48E+00 1.99E+00 1.19£+00
6.00 7.86E +00 4.68E+00 4.20E+00 3.14E+00 1.97E+00 1.28E+00 9.11E-01
7.00 5.32E+00 2.75E+00 241E+00 1.77E +00 1.26E+00 1.11E+00 1.13E+00
8.00 3.61E+00 1.77E+00 1.55E+00 1.15E+00 9.05SE-01 9.46E~01 1.14E+00
9.00 2.53E+00 [.31E+00 1.16E+00 8.86E—01 6.93E~01 6.74E—01 7.35E-01
10.00 1.88£+00 1.08£ +00 0.71E-01 7.58E—01 5.44E~01 4.19E - 01 3.47E-01
12.50 1.08E+00 7.09E-01 6.49E - 01 498E-01 2.76E—01 1.28E~01 6.16E—02
15.00 7.02E-01 3.96E—-01 3.49E-01 247E-01 1.31E-~01 6.62E~02 3.67E-02
17.50 449E-01 2.06E—01 1.75E-01 1.17E-01 6.95E—02 497E-02 420E-02
20.00 2.81E—01 1.15E—01 0.65E —02 6.44E —02 435E~02 4.10E—02 4.60E—02
22.50 1.78E-01 731E-02 6.18E—02 4.26E—02 3.09E~02 3.16E-02 3.84E-02
25.00 1.18E-01 5.25E-02 4.52E-02 3.25E-02 2.37E-02 2.20E-02 2.34E-02
27.50 8.27E-02 4.10E-02 3.62E-02 2.69E—02 1.87E—-02 1.44E—02 1.21E-02
30.00 6.11E—02 335E-02 3.00E-02 2.28E-02 1.47E~-02 9.23E-03 6.10E—-03
35.00 3.77E-02 2.27E-02 2.05E—-02 1.55E-02 8.51E-03 393E-03 1.86E—03
40.00 2.56E—-02 1.49E-02 1.32£-02 943E-03 4.63E~03 1.90E-03 8.26E—04
45.00 1.80E—-02 9.47E-03 821E-03 5.47E—03 251E~03 1.04E—03 479E-04
50.00 1.29E-02 6.00E-03 5.07E-03 3.17E-03 1.40E~-03 6.20E—04 3.18E—04
55.00 9.27E-03 391£-03 3.23E-03 1.94E—-03 8.60E~04 4.16E—04 242E— 04
60.00 6.81E—03 2.67E-03 2.18E-03 1.29E~03 5.90E~04 3.18E-04 2.10E-04
65.00 5.15E-03 1.93E-03 1.57E-03 9.22E-04 443E-04 2.63E—04 1.94E—-04
70.00 4.05E—-03 1.49E—03 [.2IE—03 717E—-04 3.62E—04 2.34£—-04 1.87L— 04
75.00 3.32E-03 1.22E-03 991E—-04 5.98E—~04 3.15E~-04 2.16E-04 1.82E—04
80.00 2.83£-03 1.04E-03 8.54E—04 5.23E-04 2.86E—-04 2.02£-04 1.75£-04
85.00 2.49E-03 9.32E-04 7.65E—04 475E-~04 2.66E— 04 1.92E-04 1.69E—-04
90.00 2.27E—03 8.56E— 04 7.06E — 04 4.44F ~ 04 2.53E—04 1.84E—04 1.62E— 04
95.00 2.10E-03 8.02E—-04 6.63E—04 421E-04 242E-04 1.78E-04 1.56E—04
105.00 1.89£—03 7.30E-04 6.06E — 04 3.90E—-04 229E-04 1.69E - 04 1.48E—04
120.00 1.71E-03 6.65E—04 5.55E-04 3.62F ~04 2.17E-04 1.62E—04 1.42E—04
135.00 1.60E—03 6.30E —04 5.28E—-04 349E-04 2.13E-04 1.60E —04 1.40E-04
150.00 1.53£-03 6.09E—04 5.12E-04 341E~04 2.12E-04 1.61E—04 L41E-04
165.00 1.50E—-03 5.98E—-04 5.04E-04 3.38E-04 2.12E-04 1.63E—04 1.44E—04
180.00 149E-03 5.95E—-04 5.01E—-04 3.38E~-04 2.13E-04 1.64E—04 1.45E—04
total 1.85E+00 1.21E+00 1.11E+00 9.09F£ ~ 0l 6.86E£—01 5.59£-01 4.99F - 01
rel ff 1.96E£+00 1.30E-+00 1.20E+00 9.79E - 01 7.48E-01 6.16E—01 5.45E—-01

nrl ff 2.30£+00 1.52E+00 1.40E 00 1.ISE+00 8.78E-01 7.24E-01 6.41E-01
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff’ represents total cross sections
calculated from the nonrelativistic form factor—Continued*

——

Photon energy (keV)

0
{deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Uranium (Z=92) .

0.00 6.53E+02 6.52E+02 6.51E+02 6.56E+02 6.55E+02 6.55E+02 6.54E+02
0.01 6.53E+02 6.52E+02 6.51E+02 6.56E +02 6.55E+02 6.54E+02 6.53E+02
0.02 6.53E+02 6.52E+02 6.50E+02 6.56E+02 6.54E +02 6.54E+02 6.52E+02
0.04 6.53E+02 6.52E+02 6.50E+02 6.55E+02 6.54E+02 6.53E+02 6.49E +02
0.06 6.53E+02 6.52E+02 6.50E+02 6.54E+02 6.51E+02 6.50F+02 6.44E +02
0.10 6.53E+02 6.52E+02 6.49E+02 6.50E +02 6.45E+02 6.42E +02 6.29E£+02
0.20 6.52E+02 6.51E+02 6.46E+02 6.33E+02 6.19E+02 6.10E+02 5.78E+02
0.30 6.52E+02 6.50E+02 6.39E+02 6.10E+02 5.836E+02 5.712E+02 5.23E+02
0.40 6.51E+02 6.49E+02 6.31E+02 5.85E+02 5.52E+02 5.33E+02 4.71E+02
0.50 6.50E+02 6.47E+02 6.22E+02 5.58E+02 5.19E +02 4.96E+02 4.22E+02
0.60 6.48E +02 6.45E+02 6.10E+02 5.33E+02 4.86E +02 4.60E+02 3.78E+02
0.70 6.46E +02 6.42F+02. 5.00F+02 SOTE+02 4.54E+02 4.26E +02 3.30E402
0.80 6.45E+02 6.39E+02 5.87E+02 4.82E+02 424E+02 3.94E+02 3.05E+02
1.00 6.40E +02 6.32E+02 S5.63E+02 4.35E+02 3.70E+02 3.38E+02 2.50E+02
1.20 6.34E+02 6.24E+02 5.40E+02 391E+02 3.24E+02 291E+02 2.07E+02
1.50 6.23E+02 61TFE+02 S04E 402 3.35E4+02 2.68E +02 2.36E+02 1.58E+02
1.70 6.16E+02 6.01E+02 4.81E+02 3.03E+02 2.37E+02 207E+02 1.33E+02
2.00 6.04E +02 S5.87E+02 4.48E+02 2.62E+02 1.99E+02 L7IE+02 LOSE+02
2.50 585E+02 5.62E+02 3.96E+02 2.09E+02 1.51E+02 1.26E +02 7.17E+01
3.00 5.65E+02 5.37E+02 3I51E+(02 1.68E+02 1.L17TE+02 9.52E+01 SOLE+Q1
3.50 545E+02 5.13E+02 3.12E+02 1.37E+02 9.15E+01 7.27E+01 3.55E+01
4.00 5.24E+02 4.89E+02 2.78E+02 1.I3E+02 7.26E+01 5.64E+01 2.60E+01
5.00 4.83E+02 4.43E+02 2.24E+02 7.77E+01 4.65E +01 3.53E+01 1.61E+01
6.00 442E+02 4.01E+02 1.83E+02 S49E+01 3.07E+01 2.34E+01 1.L16E+01
7.00 4.05E+Q2 3.62E+02 1.50E+02 3.97E+01 2.15E+01 1.65E+01 8.56E+00
8.00 3.70E+02 3.28E+02 1.24E+02 2.96E+01 1.63E+01 1.25E+01 6.13E+00
9.00 3.39E+02 2.98E+02 1.04E+02 2.27E+01 1.32E+01 9.88E+00 4.30E+00
10.00 3.11EF+02 2.71E+02 8.72E+01 1.80E+01 1.09E +01 8.00E 1 00 3.06E+00
12.50 2.57E+02 2.16E+02 5.7T7E+01 1.13E+01 6.64E+00 4.70E+00 1.61E+00
15.00 2.16E+02 1.74E+02 3.88E+01 7.69E+00 3.84E+00 2.72E+00 1.09E+00
17.50 1.82E+02 1.41E+02 2.68E+01 S3IE+00 2.34E+00 1.67E+00 7.77E-01
20.00 1.51£4+02 1.16E+02 1.95E+01 3.66E+00 1.62E 1 00 1.16E +00 5.30E—01
22.50 1.25E+02 9.52E+01 1.50E +01 2.57TE+00 1.24E+00 8.80E~01 3.49E-01
25.00 1.03E+02 7.89E +01 1.22E+401 1.86E +00 9.93E-01 6.93E-01 2.29E-01
27.50 8.51E+01 6.57E+01 1.0O1E+01 141E+00 7.98E-01 5.44E-01 1.54E—01
30.00 7.07E+01 5.48E+01 8.45E+00 LIIE+00 6.32E~01 421E-01 1.O9E—01
35.00 4.99E +01 3.83E+01 5.77E+00 7.52E-01 377E-01 2.43E-01 6.25E~-02
40.00 3.61E+01 2.71E+01 3.82E+00 5.26E-01 2.21E-01 1.40E-01 4.15E—-02
45.00 2.68E+01 1.96E +01 2.54E +00 3.66E—01 1.34E-01 8.58E—-02 298E—-02
50.00 2.03E+01 1.47E+01 1.76E+00 2.53E-01 8.75E—02 5.67E-02 221E-02
55.00 1.59E+01 1LI4E+01 1.30E+00 L77E-01 6.16E—02 4.05£-02 1.67E-02
60.00 1.27E +01 9.15E+00 1.O2E+00 1.27E-01 4.65E—-02 3.11E-02 1.28E-02
65.00 1.4E+01 7.56E+00 8.36E—-0l 9.40F—02 3.73E-02 2.52E-02 1.OIE—-02
70.00 8.71E+00 6.37E+00 7.09E-01 T.29E-02 3.14E-02 2.14E-02 8.13E—-03
75.00 7.39E+00 5.46E+00 6.16E—01 593E-02 2.74E-02 1.88E—-02 6.78E—-Q3
80.00 6.38E+00 4.75E+00 5.46E—-01 5.05E-02 2.47E-02 1.70E-02 5.84F—03
85.00 5.59E+00 4.19E+00 4.93E~-01 4.48FE—02 229E-02 1.57E-02 5.18E—03
90.00 4.99E+00 3.76E+00 4.53E—01 4.13E—-02 2.16E—02 1.49E— 02 4./3£—03
95.00 4.53E+00 3.43E+00 4.23E-01 391E-02 2.08E-02 143E-02 4.40E-03
105.00 3.91E+00 2.98E+00 387E~01 374E-02 2.01E-02 1.36E-02 3.99E-03
120.00 3.48E+00 2.68E+00 3.70E-01 3.79E-02 1.99E-02 1.33E-02 3.65E-03
135.00 3.34F+00 2.58E+00 3.75E-01 395E-02 2.00E-02 1.32E-02 345E—~03
150.00 3.31E+00 2.57E+00 3.85E-01 4.10E-02 2.02E-02 1.31E-02 3.33E~-03
165.00 3.33E+00 2.59E£+00 394E-01 4.19E-02 2.03E-02 1.30E-02 325E-03
180.00 3.33E+00 2.60E+00 3.97E-01 4.23E-02 2.03£-02 1.30E—-02 3.23E-03
total 2.63E+02 2.08£+02 4.62E +01 LI2E+Q! 6.75E +00 5.23E+00 2.64E+00
rel ff 2.84FE+02 2.15E+02 4.65E+01 LI2E+01 6.86E +00 5.38E+00 2.77E+00
nrl ff 3.04E+02 2.31E+02 5.25E+01 1.29E +01 7.98E+00 6.27E +00 3.25E+00
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1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents "t&_)

TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 9645%

cross sections from this work, “‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross secti

calculated from the nonrelativistic form factor—Continued®

6 Photon energy (keV)
'}

(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Uranium (Z=92) B
0.00 6.53E+02 6.53E+02 6.53E+02 6.53E+02 6.52E+02 6.52E+02 6.51E+02
0.01 6.53E+02 6.52E+02 6.52E+02 6.52E+02 6.51E+02 6.50E+02 6.49E+02
0.02 6.52E+02 6.51E+02 6.50E+02 6.50E+02 6.48E+02 6.46E+02 "6.45E+02
0.04 6.47FE+02 6.44E+02 6.43E+02 6.41E+02 6.37E+02 6.33E+02 6.30E+02
0.06 6.41E+02 6.34E+02 6.32E+02 6.28E+02 6.21E+02 6.15E+02 6.10E +02
0.10 6.21£+02 6.06E+02 6.03E+02 5.94E+02 5.80E+02 5.69E+02 5.62E+02
0.20 5.58E+02 527E+02 5.20E+02 5.02E+02 4.77E+02 4.57E+02 4.45E+02
0.30 4.95E+02 4.52E+02 4.43E+02 4.20E+02 3.86E+02 3.61E+02 3.44E+Q2
0.40 4.36E+02 3.85E+02 3.74E+02 348E+02 3.A3E+02 2.89E+02 2.74E+02
0.50 3.83£+02 3.28E+02 3.17E+02 2.091E402 2.58E4+02 2.35E+02 2228102
0.60 3.37E+02 2.82E+02 2.72E+02 2.46E+02 2.14E+02 1.93E+02 1.80E+02
0.70 2.98E+02 2.44E+02 2.34E+02 2.10E+02 1.80E+02 1.59E+02 1.46E +02
0.80 2.65E+02 2.13E+02 2.04E+02 1.81E+02 1.52E+02 1.32E+02 1.20E+02
1.00 2.11E102 1.64C 102 1.55£ 102 1.35C+02 1.10E+02 9.37E+01 8.39£ +01
1.20 1.71E+02 1.28E+02 1.20E+02 1.03E+02 8.18E+01 6.84E+01 6.08E+01
1.50 1.26E+02 9.01E+01 840E+01 7.00E+01 5.36E+401 4.33E+01 3.75E+01
1.70 1.O4E+02 7.26E+01 6.72E+01 5.51E+01 4.10E+0t 3.22E+01 2.72E+01
2.00 7.96E +01 531E+01 4.88E+01 3.91E+01 2.83E+01 2.17E+01 1.81E+01
2.50 5.18E+01 323E+01 2.94E +01 2.32E+01 1.72E+01 141E+01 1.27E+01
-3.00 3.47E +01 2.09E+01 1.90E+01 1.52E+01 1.19E+01 1.08E+01 1.07E+01
3.50 245E+01 1.51E+01 1.38E+01 1.12E+01 8.80E +00 7T.79E+00 74SE+00
4,00 1.84E+01 1.19E+01 1.I0E+01 8.95E+00 6.60E +00 5.02E+00 4.03&£+00
5.00 1.18E+01 7.99E+00 7.35E+00 5.80E +00 3.62E+00 2.07E+00 1.24E +00
6.00 8.09E+00 4.88F+00 4.38E+00 3.29E+00 2.05E+00 1.30E+00 8.99E -0l
7.00 S.51E+00 2.87E+00 2.52E+00 1.85E+00 1.31E+00 1.12E+00 1.10E +00
8.00 3.75E+00 1.84E+00 1.61E+00 1.19E+00 9.31E~01 9.68E—01 1.16E+00
9.00 2.63E+00 1.35E+00 1.19E+00 9.05E 01 7.12E-01 7.06E—01 7.88E—01
10.00 1.94E+00 1.10E+00 9.89E—01 7.70E—-01 5.60E—-01 4.46F—01 3.84E—0Q1
12.50 LLI1IE+00 731E-01 6.69E—01 5.15E~01 2.89E~01 1.36E—-01 6.62E—02
15.00 7.24E-01 4.15E~0t 3.68E—-01 2.61E—01 1.38E—01 6.81E—02 3.67E—(
17.50 4.68E—01 2.18E-01 1.86E—01 1.24E—-01 T2TE—02 S.03E—02 4.08E—02
20.00 294E-01 1.21E~01 1.02£-01 6.76E —02 4.50E—-02 4.15E-02 4.64E-02
22.50 1.87E—-01 7.62E-02 6.42E-02 4.40E-02 3ATE-02 3.23E-02 3.94E-02
25.00 1.24E-01 541E-02 4.65E—02 3.32E-02 242E-02 2.29E—02 249E—-02
27.50 8.62E—02 4.20E-02 3.69£-02 2.73E-02 1.91E-02 LSIE—-02 1.32E-02
30.00 6.34E—-02 342E-02 3.05£-02 2.32E-02 L5S1E-02 9.78E—03 6.70E—03
35.00 3.88L-02 2.32E-02 2.10E-02 1.59E—-02 8.86E—03 4.18E—03 2.03£-03
40.00 2.63E-02 1.53£-02 1.37E—-02 9.84E—-03 4.89E-03 2.03£-03 8.835E—-04
45.00 1.85E-02 9.87E-03 8.59E£-03 5.78E-03 2.68E—-03 1LIIE-03 5.09E-04
50.00 1.33E-02 6.31E-03 5.35E-03 3.39£-03 1.51E-03 6.66E — 04 337E-04
55.00 9.62E-03 4.14E-03 344E-03 2.09E-03 9.33£-04 4.49E—04 2.58E—04
60.00 T.1HE-03 2.35E-03 2.33E-03 1.39E-03 6.41E—-04 343E-04 2.24E-04
65.00 SAO0E-03 2.06E—-03 1.68E—03 9.98E—-04 4.81E—-04 2.84E-04 2.07E-04
70.00 4.26E-03 1.59E-03 1.30E—-03 7I7E~-04 3.94E£-04 2.53£-04 2.00E—04
75.00 351E-03 1.31£-03 1.07TE-03 6.48E—-04 343£-04 2.33E-04 1.95E—04
§0.00 3.00E-03 1.LI2E—03 9.22E—-04 5.67E—-04 3.10E-04 2.19E-04 1.88E—04
85.00 2.65E-03 1.00E—03 8.26E—04 SASE-04 2.89E—~04 2.08E—-04 1.81E—04
90.00 242E-03 9.24E-04 7.63E-04 481E-04 2.74E~04 1.99E—04 1.74E—04
95.00 225E-03 8.66FE—04 TATE-04 4.56E—-04 2.63E—04 1.92E-04 1.68E — 04
105.00 2.02E-03 7.89E—04 6.56E —04 4.22E—-04 248E-04 1.82E-04 1.59E — 04
120.00 1.83£-03 7.I19E—-04 6.00E—04 391E-04 234E-04 1.74E—-04 1.52E—-04
135.00 1.72E-02 6.81E—~04 5.71E-04 3.77E-04 229E-04 1.72E-04 1.50E—04
150.00 F.65E —03 6.58F — 04 3.53E-04 3.68E—04 227E-04 1.72E-04 1.50E—04
165.00 1.61E~03 6.46FE—04 SAH4E-04 3.65E—-04 2.28E-04 1.74E—04 1.53E-04
180.00 1.60F —03 6.42E - 04 SA2E-04 3.64E—-04 2.29E—04 1.75E—04 1.54FE—04
total L.90E +00 1.24E+00 1L1SE+00 9.36E—01 7.07E~01 5.76E-01 S5.14E-0]
rel ff 2.02E+00 1.34E+00 1.23E+00 1.OLE+00 7T.71E-01 6.35E 01 5.62E~01
nrl tf 238K 00 1.57E+00 | 45E+00 1.19E +00 9.09F-01 7.50F —-01 6.64E—01
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TapLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, *rel ff”” represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[/
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Neptunium (Z=93)

0.00 6.68E +02 6.67E+02 6.63E+02 6.70E+02 6.69E +02 6.69E +02 6.68F+02
0.01 6.68E +02 6.67E +02 6.63E+02 6.70E +02 6.69E +02 6.68E+02 6.67TE+02
0.02 6.68E +02 6.67F +02 6 63E+02 6.70E+02 6.68E+02 6.68F +02 6.66E +02
0.04 6.68E+02 6.67E +02 6.63E+02 6.69E+02 6.68E +02 6.67E +02 6.63F +02
0.06 6.68E +02 6.67E+02 6.63E+02 6.68E+02 6.65E+02 6.64E +02 6.58E+02
0.10 6.67E +02 6.66E +02 6.62E+02 6.64E+02 6.58E +02 6.55E+02 6.43E+02
0.20 6.67E+02 6.66E +02 6.5RF +07 6.4TE+02 6.32E+02 6.23E+02 5.90E +02
0.30 6.67E+02 6.65E+02 6.51E+02 6.23E+02 5.99E+02 5.84E+02 535E+02
040 6.65E+02 6.63E +02 6.43E+02 5.97E+02 5.64E+02 545E+02 4.82E+02
0.50 6.64E +02 6.61E+02 6.34E+02 5.71E+02 5.30£+02 5.07E+02 432E+02
0.60 6.63E+02 6.50E +02 6.23E+02 5 44F+00 497E+02 4.70E+02 3.87E+02
0.70 6.61E+02 6.56E+02 6.11E+02 S5.18E+02 4.65E+02 4.35E+02 3.47E+02
0.80 6.59E +02 6.53E+02 5.99E+02 4.93E+02 4.34E+02 4.03E+02 3.13E+02
1.00 6.54E+02 6.46E +02 5.75E+02 4.45E+02 3.79E+02 3.46E+02 2.56E+02
1.20 6.48E +02 6.38E+02 5.50E+02 4.00E+02 3.31E+02 2.98E+02 2.12E+02
1.50 6.37E+02 6.24E +02 5ASE+02 3.43E+02 2.74E+02 242E+02 1.62E+02
1.70 6.30E+02 6.15E+02 491E+02 3.10E+02 2.43E+02 2.12E+02 1.37E+02
2.00 6.18E+02 6.00E +02 4.57E+02 2.68E+02 2.04E +02 1.75E+02 1.07E+02
2.50 5.98F +02 5.75E+02 4.05E+02 2.13E+02 1.55E+02 1.30E+02 7.39E+01
3.00 5.79E+02 5.50E +02 3.58E+02 1.72E+02 1.20E+02 9.78E +01 5.18£+01
3.50 5.58E+02 5.25E+02 3.18£+02 1.40E+02 9.40E+01 7.49E +01 3.68E+01
4.00 5.37E+02 SOLE+02 2.84E+0Q2 1.ISE+02 748E+01 5.82E+01 2.69E+01
5.00 495E+02 4.54E+02 2.29E+02 7.99E 401 4.81E+01 3.65E+01 1.65E+01
6.00 4.54F+02 4.10E+02 1.86E +02 5.66E+01 3.18E+01 241E+01 1.19E+01
7.00 4.15E+02 371E+02 L.53E+02 4. 11E+0t 2.22E+01 1.70E+01 8.80E£+00
8.00 3.80E+02 3.36E+02 1.27E+02 3.06E+01 1.68E+01 1.28E+01 6.35E+00
9.00 3.48E+02 3.05E+02 1.06E +02 2.34F +01 1.35E+01 1.01E+01 4.48E +00
10.00 3.19E+02 2TTE+0Q2 891E+01 1.85E+01 1.L11E+01 . 8.20E+00 3.18£E+00
12.50 2.63E+02 2.22E402 5.92E+0t 1.1SE+01 6.86E +00 4.86E +00 1.66E +00
15.00 2.21E+02 1.78E +02 3.99E+01 7.89E+00 3.99E+00 2.82E+00 1.12E+00
17.50 1.86E+02 1.ASE +02 2.75E +01 5.47E+00 2 43E+00 1.73£ 400 RONDE-01
20.00 1.56E+02 [.I9E+02 1.99E+01 3.79E +00 1.67E +00 1.19E+00 5.51E-01
22.50 1.29E+02 9.79E +01 1.53E+01 2.66E+00 1.27E+00 9.03E-01 3.65E—01
25.00 1.07E+02 8.13E+01 1.23E+01 1.93E+00 1.02E +00 7.A1E-01 241E-01
27.50 8.83E£+01 6.78E£+01 1.02E +0t 1LA46E +00 8.20E—01 5.61E—01 162E-01
30.00 7.35E+401 5.67E+01 8.54E +00 [.ISE+00 6.53E—-01 4.36E—-01 1L14E-01
3500 5.20E+01 3.98E+01 5.86E +00 7.713E-01 3.94E-01 2.54E-01 647E-02
40.00 3.76E+01 2.82E+01 3.90E£ +00 543E-01 2.32E-01 1.47E-01 427E~02
45.00 2.79E 1 01 2.04E +01 2.50E+00 3.80E — 01 1.41E-01 8.00F —02 3.05E-02
50.00 242E+01 1.52E+01 1.79E +00 2.64E—01 9.14E—-02 591E-02 2.27E-02
55.00 1.65E +01 1.18E+01 1L.31E+00 1.85£-01 6.40E—-02 4.20E—-02 1.72E—-02
60.00 1.32E+0! 942E+Q0 1.O2E+00 1.33£-01 4.82E-02 320E-02 1.32E-02
05.00 1.082 +01 7.77E + 00 8.34E—01 9.85E 02 3.85E—02 2.60E — 02 1.04E 02
70.00 9.05E£-+00 6.55E+00 7.06E—-01 7.63E-02 3.23E-02 2.20E-02 8.46E—03
75.00 7.70£+00 5.63E+00 6.13£-01 6.19E-02 2.81E~02 1.93E-02 7.08E—03
80.00 6.66E +00 4.90£+00 S44E-01 5.26E-02 2.54E-02 1.75£-02 6.12E—03
85.00 5.85E+00 4.34E+00 4.92E-01 4.66F —02 2.35E-02 1.62E-02 SASE~03
90.00 5.23E+00 391E-+00 4.52E-01 4.29FE-02 2.23E-02 1.53E-02 4.98F—03
95.00 4.76E +00 3.57E+00 4.23E-01 4.06E -02 2.15E-02 1.48FE—02 4.65E—03
105.00 1 14E +00 3. 12E+00 3.89E£-01 3.87E-02 207E-02 141E-02 4.23E-03
120.00 3.70E +00 2.82E+00 3.73£-01 3.92E-02 2.06E~02 1.38£—-02 3.88£-03
135.00 356E 00 2.72E+00 3.77E-01 4.08£-02 2.08E-02 1.38E-02 3.68£—-03
150.00 3.34E£+00 2.72E 00 3.87E -1 124E-02 2.10E-02 1.37E-02 3.55E-03
165.00 3.55E+00 2.73E-00 3.96E~01 434E-02 2.11E-02 1.37E-02 3.48E-03
180.00 3.56E 00 2.74E-00 3.99E—-01 4.38E-02 2.12E-02 1.37E-02 3.45E-03
total 272E~02 24E-02 1.70E+01 LISE+01 6.94E +00 S.39E+00 2.72E+00
rel ff 291E+02 221FE-02 4.78FE+01 1.1SE+0! 7.06E+00 5.54E+00 2.85E+00

nrl ff L12E+02 238£+02 SH41E+0! [.33E+01 8.24E+00 6.43E +00 3.36E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964,f

1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘tof

*" represents t “\
cross sections from this work, ‘‘rel ff’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff” represents total cross sectionk:

calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 7789 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Neptunium (Z=93) :
0.00 6.67E+02 6.67E+02 6.67E+02 6.67E+02 6.66E+02 6.66E +02 6.65E+02
0.01 6.66E +02 6.66E +02 6.66E +02 6.65E+02 6.65E+02 6.64E+02 6.63E+02
0.02 6.66E+02 6.65E+02 6.64E +02 6.64E+02 6.62E+02 6.60E+02 6.59E+02
0.04 6.61E+02 6.58E+02 6.57E+02 6.55E+02 6.51E+02 6.47E+02 644E+02
0.06 6.54E+02 647E+02 6.46E +02 6.41E+02 6.34E+02 6.28E+02 6.24E+02
0.10 6.34E+02 6.19E+02 6.16E+02 6.07E+02 5.93E+02 5.82E+02 5.74E+02
0.20 S.70E+02 5.39E+02 5.32E+02 5.14E+02 4.88E+02 4.68E+02 4.55E+02
0.30 5.06E +02 4.62E+02 4.53E+02 4.29E+02 3.95E+02 3.69E +02 3.52E+02
0.40 4.46E+02 3.94E+02 3.83E+02 3.56E+02 3.21E+02 2.95E+02 2.80E+02
0.50 3.92E+02 3.36E+02 3.25E+02 2.98E+02 2.64E+02 2.40E+02 2.27E+02
0.60 3.45E+02 2.89E+02 2. 18E+02 2.52E+02 2.19E+402 197E+02 1.84E +02
0.70 3.05E+02 2.50E+02 2.40E+02 2.15E+02 1.84E+02 1.63E+02 1.50E+02
0.80 2.71E+02 2.18E+02 2.08E+02 1.85E+02 1.55E+02 1.35E+02 1.23E+02
1.00 2.16E+02 1.68E+02 1.59E+02 1.38E+02 1.13E+02 9.63E+01 8.63E+01
1.20 1.75E+02 131E+02 1.23E+02 1.05E+02 841E+01 7.06E+01 6.28E+01
1.50 1.29E+02 9.26E+01 8.63E+01 7.21E+01 5.54E+01 4.49E401 3.80E+01
1.70 1.07E+02 7.48E+01 6.93E+01 5.69E+01 4.25E+01 3.34E+01 2.81E+01
2.00 8.19E+01 5.49E+01 5.05E +01 4.06E +01 2.93E+01 2.24E+01 1.85E+01
2.50 S35E+01 335F+01 3 05E+01 241E401 1.77E+01 1.44FE +01 1.28E+01
3.00 3.59E+01 2.16E+01 1.96E +01 1.56E+01 1.22E+01 1.10E+01 1.10E+01
350 2.53E+01 1.55E+01 141E+01 1.14E+01 9.01E+00 8.07E+Q0 7.83E+00
4.00 . 1.89E +01 1.22E+01 1.12E+01 9.11E+00 6.79E+00 527E+00 4.33E+00
5.00 1.21E+01 8.20E+00 7.56E+00 5.98E+00 3.76E+00 2.16E+00 1.30E+00
6.00 8.32E+00 5.08E+00 4.57TE+00 344E+00 2.13E+00 1.32E+00 891E-01
7.00 5.70E +00 3.00E +00 . 2.64E+00 1.94E+00 1.35E+00 1.13E+00 1.08E+00
8.00 3.89E+00 1.91E+00 1.67E+00 1.23E+00 9.59E—01 9.88E—-01 1.17E+00
9.00 2.73E+00 1.38E+00 1.22E+00 9.26E~01 7.31E-01 7.37E-01 8.39E-01
10.00 2.01E+00 1.12E+00 1.01E+00 7.833E~01 STTE—01 474E-01 4.23E-01
12.50 1.14E+00 7.51E-01 6.88E—01 5.32E-01 3.02E-01 145E-01 7.16E—02
15.00 746E—01 435E-01 3.86E—-01 2.76E—-01 145E-01 7.03E-02 3 J0E—-02
17.50 4.86E—01 2.30E-01 1.97E—-01 1.32E-01 7.62E—-02 5.09E-02 3.Q7F-02
20.00 3.08E-01 1.28E-01 1.07E-01 7.11E-02 4.66E—02 420E-02 457E-02
22.50 1.96E—-01 7.95E-02 6.69E—02 4.56E—02 3.26E-02 331E-02 4.02E-02
25.00 1.29E-01 5.59E-02 479E—-02 3.39E-02 247E-02 237E-02 2.63E-02
27.50 8.99L Q2 430 02 377 02 2.77E-02 1.95E-02 1.59E—-02 1.A3E—-02
30.00 6.58E—02 349E~-02 311E-02 235E—-02 1.55E-02 1.03E-02 7.36E—03
35.00 4.00E—02 2.38E—02 2.15E-02 1.63E—02 9.20E-03 445E-03 222E-03
40.00 2. 70E-02 1.58E—-02 142E-02 1.O2E-02 5.15E-03 2.16E-03 9.51E—04
45.00 1.90E—~02 1.03E-02 8.98E~-03 6.10E~-03 2.86£—03 1.19E-03 5.41E-04
50.00 1.37E-02 6.63E—03 5.64E—03 3.61E—03 1.63E-03 TASE-04 3.58E—04
55.00 9.97E—-03 4.38E—-03 3.65E-03 2.24E-03 1.01E-03 4.83E-04 2.74E—04
60.00 TA1E-03 3.03£-03 2.49£-03 1.530F—03 6.96E— 04 3T7IE-04 2.39E—-04
65.00 5.66E-—03 2.20E—-03 1.80E—03 1.08E—03 5.23E-04 3.07E-04 2.21E-04
70.00 4.49E-03 1.71E—03 1.40E—03 841E—04 4.28E~—04 273E~-04 2.14E—04
75.00 3.71E-03 1.41E-03 1L.ISE-03 T02E—04 373E-04 2.52E-04 208E—-04
80.00 3.18E—-03 1.21E—03 9.94E—04 6.15E—04 337E-04 2.36E--04 201E-~-04
85.00 2.82E—03 1.08E—03 8.92E—04 5.59E— 04 3.13E—04 2.24L — 04 1.94E - 04
90.00 2.57E-03 9.96E—04 8.24E-04 5.22E-04 297E—-04 2.15E~04 1.87E—-04
95.00 240E-03 9.34E—04 7.75E-04 4.94E—-04 2.85E—-04 207E-04 1.80E—04
105.00 2.16E-03 8.52F—04 7.09E—-04 4.57E-04 2.68E—04 1.96E—04 1.70E-04
120.0U 1.97E—-03 7.76E—04 6.49E — 04 4.24E—04 2.33E—04 1.87E—04 1.03C—04
135.00 1.85E-03 7.36E—-04 6.17E—-04 407E-04 2.47E-04 1.84E 04 1.60E—-04
150.00 1.78E—03 7.10E—04 5.97E-04 3.98E-04 245E-04 1.84E—04 1.60E—04
165.00 1.73E-03 6.97FE—04 5.88E—04 394E—-04 2.45E-04 1.86E—04 1.63E—04
180.00 1.72E-0Q3 6.93E—-04 S.85E—04 393E-04 246E-04 1.87E-04 1.64E—04
total 1.96£ ~00 1.28E+00 1.18E+00 9.64E—01 7.28E-01 5.94E-01 5.29E-01
rel ff 2.08E+00 1.38E+00 1.27E+00 1.04E +00 7.94E-901 6.55E-01 5.79E—0"
nrl ff 2.46E+00 1.L63E+00 1.50E+00 1.23E+00 941E-01 7.76E—-01 6.87E—(
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7a8LE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1; 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’’ represents total
cross sections from this work, “‘rel ff”* represents total cross sections calculated from the relativistic form factor and *‘nrl ff’ represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[}
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Plutonium (Z=94)

0.00 6.83E+02 6.81E+02 6.76E +02 6.84E+02 6.83E+02 6.83E+02 6.82E+02
0.01 6.83E+02 6.81E+02 6.76E +02 6.84E+02 6.83E+02 6.82E +02 6.81E+02
0.02 6.83E+02 6.81E+02 6.76E+02 6.84E+02 6.82E+02 6.82E+02 6.80E +02
0.04 6.83E+02 6.81E+02 6.76E +02 6.83E+02 6.82E+02 6.81E+02 6.77TE+02
0.06 6.83E+02 6.81E+02 6.75E+02 6.82F +02 6.79E +02 6.78E+02 6.72E+02
0.10 6.82E+02 6.81E+02 6.75E+02 6.78E+02 6.72E+02 6.69E +02 6.57E +02
0.20 6.82E+02 6.80F +02 6.71E+02 6.61E +02 6.46E+02 6.37E+02 6.03E +02
0.30 6.82E+02 6.79E +02 6.64E+02 6.37E+02 6.12E+02 597E+02 S47E+02
0.40 6.80E +02 6.78E+02 6.56E+02 6.10E+02 5.77E+02 5.58E+02 4.93E+02
0.50 6.79E+02 6.76E+02 6.46E +02 5.83E+02 542E+02 5.19E+02 4.42E+02
0.60 6.78E +02 6.73E+02 6.35E+02 5.57E+02 5.09E+02 481E+02 3.96E+02
0.70 6.76E+02 6.70E+02 6.23E+02 5.30E+02 4.76E+02 4.4A6E+02 3.55E+02
0.30 6.74E +02 6.67E+02 6.11E+02 S.04E+02 4.44E+02 4.12E+02 3.20E+02
1.00 6.69E +02 6.60E +02 5.86E+02 4.55E+02 3.88E+02 3.54E+02 2.62E+02
1.20 6.63E+02 6.52E+02 S5.62E+02 4.10E+02 3.39E+02 3.05E+02 2.17E+02
1.50 6.52E+02 6.38E+02 5.25E+02 351E+02 2.80E+02 - 247E+02 1.66E+02
1.70 6.44E +02 6.28E+02 5.02E+02 3.17E+02 248E+02 2.16E+02 140E+Q2
2.00 6.32E+02 6.13E+02 4.67E+02 2.74E+02 2.08E+02 1.79E+02 1.10E+02
2.50 6.12E+02 5.88E+02 4.13E+02 2.18E+02 1.58E+02 1.33E+02 7.61E+01
3.00 5.92E+02 5.63E+02 3.66E+02 1.76E+02 1.22E+02 1.00E +02 5.36E+01
3.50 5.71E+02 5.37E+02 3.25E+02 1.44E+02 9.64E+01 7.70E +01 3.81E+01
4.00 5.50E+02 5.13E+02 2.90E+02 1.18E+02 7.69E +01 6.00E+01 2. 78E+01
5.00 5.07E+02 4.65E+02 2.33E+02 8.22E+01 4.98E+01 3.77E+01 1.70E+01
6.00 4.65E+02 4.20E+02 1.90E+02 5.84E+01 3.29E+01 2.49E +01 1.21E+01
7.00 4.26E+02 3.80E+02 1.56E+02 4.25E+01 2.29E+01 1.75E+01 9.03E+00
8.00 3.90E+02 344E+02 1.29E+02 3.16E+01 1.72E+01 1.31E+01 6.56E +00
9.00 3.57E+02 312E+02 1L.OSE+02 2.42E+01 1.38E+01 1.4E+01 4 65E+00
10.00 3.27E+02 2.84E+02 9.11E+01 1.91E+01 1.14E+01 8.40E +00 331E+00
12.50 2.69E+02 2.27E+02 6.07E+01 1.18E+01 7.08E+00 5.02E+00 1.71E+00
15.00 2.26E+02 1.83E+02 4.10E+01 8.09E +00 4.15E+00 2.93E+00 1.15E +00
17.50 1.91E+02 1.49E+02 2.83E+01 5.64E+00 2.52E+00 1.80F 400 823K -01
20.00 1.60E +02 1.22E+02 2.04E+01 3.92E+00 1L.72E+00 1.23E+00 5.71E-01
22.50 1.33E+02 1.00E+0Q2 1.55E+01 2.76E +00 1.30E+00 9.26E-01 3.82E-01
25.00 1.10E+02 8.36E+01 1.25E+01 2.00E+00 1.04E+00 7.30E-01 2.53E-01
27.50 9.16E+01 6.99E +01 1.03£+01 1.50E+0Q0 8.42E-01 S.78E-01 1.70E-01
30.00 7.64E +01 S5.86E+01 8.61E+00 1.18E+00 6.73E—-01 4.52E-01 1.19E-01
35.00 542E+01 4.13E+01 5.94E+00 795E-01 4.10E—01 2.65E—01 6.72E—02
40.00 3.93E+01 2.93E+01 3.97E+00 5.59F-01 243E-01 1.55E-01 4.39E-02
45.00 291E+01 2.11E+01 2.64E+00 393£-01 1.48F 01 9.42E~02 3.13E-02
50.00 2.21E+01 1.57TE+01 1.82E+00 2.75E-01 9.57E~-02 6.16E—-02 232E-02
55.00 1.712E+01 1.21E+01 1.32E+00 1.94E-01 6.67E~-02 4.36E-02 1.76E-02
60.00 1.38E+01 9.71E+00 1.02E+00 1.39E -0t 4.99E-02 331E-02 1.37E-02
65.00 1.I3E+01 7.99E +00 R.29E-01 103FE-01 397E-02 2.67E-02 1.08E—02
70.00 941E+00 6.74E +00 7.00E-01 7.99E-02 332E-02 226E-02 8.80E 03
75.00 8.01E+00 5.79E+00 6.07E-01 6.47E-02 2.89E-02 1.98E~02 739E-03
80.00 6.94E +00 5.06E +00 5.39E-01 5.49E-02 2.61E-02 1.79E-02 6.41E-03
85.00 6.11E+00 4.49E+00 4 RRE—01 4.86E—02 2.41E—-02 1.67E—-02 5.73E -03
90.00 548E+00 4.05E+00 4.50FE -01 4.46F —-02 229E-02 1.58E~-02 5.25E-03
95.00 5.00E+00 3.71E-00 4.22E-01 421E-02 221E-02 1.52E-02 491E-03
105.00 4.37E+00 3.26E+00 3.89E~01 4.01E-02 2.14E~-02 1.47E-02 4.48E-03
120.00 393E+00 2.96E+00 3.73E-01 4.05E-02 213E-02 1.44E-02 4.13E-03
135.00 3. 79E+00 2.87E+00 3.77E-01 4.22E-02 2.16E-02 144E—-02 3.92£-03
150.00 3.77E+00 2.86E +00 387E-01 4.39F-02 209E—-(2 1.44E-02 379E-03
165.00 3.79E+00 2.88E+00 3.94E~01 449E-02 2.20E-02 1.43E~02 3.71E-03
180.00 3.80E+00 2.89E+00 397E-01 4.53E-02 221E-02 1.43E-02 3.69E-03
total 282E+02 221E+02 4.79E+0! 119E+01 7.14E+00 5.54E+00 2.80E+00
rel ff 2.99E +02 227E+02 4.92E+01 1.18E+01 7.27E+00 5.70E+00 2.94E+00

nrl ff 32E+02 245E+02 5.58E+01 1.38£+01 8.50E+00 6.69E +00 347E+00
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TaBLE [. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964@
1004.8, 1112.1, 1274:5, 1408.0 and 1500.0). The angie integrated total cross sections for each element and energies are presented. *‘total’’ represents totg]!
cross sections from this work, “‘rel ff’ represents total cross sections calculated from the relativistic form factor and ““nrl ff*’ represents total cross sectionyt
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

g
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Plutaninm (7=94) o

0.00 6.82E+02 6.81E+02 6.81E+02 6.81E+02 6.80E+02 6.80E+02 6.79E+02
0.01 6.81E+02 6.80E+02 6.80FE +02 6.80E+02 6.79E+02 6.78E£+02 6.77E+02
0.02 6.80E+02 6.79E+02 6.78E+02 6.78E+02 6.76E+02 6.74E+02 6. T2E+02
0.04 6.75E+02 6.72E+02 6.71E+02 6.68E+02 6.64E +02 6.61E+02 6.58E+02
0.06 6.68E 102 6.61E+02 6.59E+02 6.55E+02 6.48E+02 6.41E+02 6.37E+02
0.10 6.48E+02 6.33E+02 6.29E+02 6.20E +02 6.06E +02 S.95E+02 5.87E+02
0.20 5.83E+02 5.51E+02 5.44E+02 5.26E+02 4.99E+02 4. 79E+02 4.65E+02
0.30 S5.18E+02 A 73E+02 4.64E+02 4.39E+02 4.05E+02 3.78E+02 3.60E+02
0.40 4.56E+02 4.03E+02 3.92E+02 3.65E+02 3.28E+02 3.02E+02 2.86E+02
0.50 4.01E+02 3.44E+02 3.32E+02 3.05E+02 2.70E+02 246E+02 2.32E+02
0.6C 3.53E+02 295E+02 2.84E+02 2.58E+02 224E+02 201E+02 1.88E+02
0.70 3.12E+02 2.56E+02 245E+02 2.20E+02 1.88E+02 1.66E+02 1.53E+02
0.80 2.771E+02 2.23E+02 2.13E+02 1.89E+02 1.59E+02 1.38E+02 1.26E+02
1.00 2.21E+02 1.71E+02 1.63E+02 1.42E+02 1.16E+02 9.88E+01 8.88E+01
1.20 1.78E+02 1.34E+02 1.26E+02 1.08E+02 8.64E +01 7.27E+01 6.48E+01
1.50 1.32E 1 02 9.51L 1 01 8.87L 1 01 7.42E1 01 5722101 4.64E 1 01 4,03E 101
1.70 1LI0E+02 7.69E+01 7.14E+01 5.87E+01 4.39E+01 345E+01 291E+01
2.00 8.42E+01 5.68E+01 5.22E+01 4.20E+01 3.03£+01 231E+01 1.90E +01
2.50 5.53E+01 347E+01 3.16E+01 249E+01 1.82E+01 1.46E+01 1.29E+01
3.00 3.72E4+01 2.23E+01 2.02E+01 1.61E+01 1.25E+01 1.12E+01 1.11E+01
3.50 2.62E+01 1.59E+01 1.44E 01 1.16E+01 9.22E+00 8.34E+00 8.19E+00
4.00 1.94E +01 1.24E+01 1.14E+01 9.28E +00 6.97E +00 5.52E+00 4.64E+00
5.00 1.24E+01 8.41E+00 7.75E+00 6.16E+00 3.90E+00 2.27E+00 1.38E+00
6.00 8.54E +00 5.28E+00 4.76E +00 3.60E +00 2.22E+00 1.35E+00 8.87E—01
7.00 5.88E+00 3.14E+00 2.77E+00 2.04E+00 1.40E+00 1.14E+00 1.05E+00
8.00 4.03E+00 1.98E+00 1.73E+00 1.28E+00 9.87E—01 1.00E+00 1.18E+00
9.00 2.83E+00 1.42E+00 1.25E+00 9.49E-01 7.51E-01 7.66E—-01 8.85E-01
10.00 2.08E+00 1.15E+00 1.03E+00 7.96E-01 5.93E-01 5.02E-01 4.64E-01
12.50 1.17E+00 7.71E-01 7.07E-01 5.48E~-01 3.15E-01 1.54E-01 7.79E - 02
15.00 7.69E-01 4.54FE—-01 4.05E-01 291E-01 1.53E-01 7.28E-02 374E-02
17.50 S.04E-01 243E-01 2.08E-01 1.40E-01 7.99E-02 5.16E-02 387E-02
20.00 3.22E-01 1.34£—01 1.13£—01 /1 49E—02 4.834E — 02 4.24E—02 4.48E—02
22.50 2.05E-01 8.31E-02 6.98E—02 4.73E-02 3.35E-02 337E-02 4.08E—02
25.00 1.36E-01 5.78E-02 494E—-02 348E-02 2.53E-02 245E-02 2.77E-02
27.50 9.39E-02 442E-02 385E-02 2.82E-02 1.99E—-02 1.66E—02 1.55E—-02
30.00 ' 6.84E—02 3.56E-02 3.16E-02 2.38E-02 1.58E—02 1.09E—-02 8.07E—-03
35.00 4.12E-02 243E-02 2.19E-02 1.66E—02 9.53E-03 4.74E-03 2.43E-03
40.00 2.77E-02 1.63E-02 [.46E—02 1.06E—02 S42E—03 231E-03 [.02E—03
45.00 1.96E—-02 1.07E-02 9.37E-03 6.43E—-03 3.05E-03 1.27E-03 5.76E—04
50.00 1.41E-02 6.95E—-03 5.94E-03 3.84E-03 1.75£-03 7.67E—04 3.81E—04
55.00 1.03E—-02 4.62E—03 3.87E-03 240E-03 1.09E-03 5.20E-04 291E~-04
60.00 771E-03 321E-03 2.66E—-03 1.61E-03 7.56E—04 3.99E-04 2.54E—04
65.00 5.92E-03 2.35E—~03 1.936-03 1.17E-03 5.69E—04 3.31E-04 2.35E-04
70.00 4.71E-03 1.83E~03 1.50E—03 9.11E-04 4.65E—04 2.94E-04 2.28E—04
75.00 391E-03 1.51E-03 1.24E-03 7.61E—-04 4.05E—-04 2.12E-04 222E-04
80.00 3.37E~-03 1.30E-03 1.07E-03 6.66E —04 3.66E—04 2.55E-04 2.16E—-04
85.00 299E-03 1.16E~03 9.62E—04 6.05E—04 340E-04 242E-04 2.08E—04
90.00 2.74E-03 1.07E-03 8.90F —~04 5.65F—-04 3.22E-04 2.32E-04 2.00E—-04
95.00 2.55E-03 1.01E-03 837E-04 S36E—04 3.09E-04 2.23E~-04 L93E—-04
105.00 2.31E~-03 9.19E-04 7.66E —04 4.96E — 04 2.90E—-04 2.11E-04 1.82E—-04
120.00 211E-03 8.39E~04 7.02E-04 4.58E—-04 273E-04 2.01E-04 1.74E—-04
135.00 1.99E-03 795E-04 6.67E—04 441E-04 2.67E-04 1.98E-04 L.71E—-04
150.00 [91E-03 7.67E~04 6.46E — 04 4.30E~ 04 2.64E-04 1.97E-04 1.71E-04
165.00 1.86E — 03 7.53E~-04 6.35£-04 4.25E-04 2.64E—04 1.99E-04 1.74E—-04
180.00 1.85E—-03 T48E~-04 6.31E—04 4.24E-04 2.64E—04 2.00E—04 1.75E—04
total 2.02E400 1.32E+00 1.22E+00 9.93E-01 7.50E~01 6.11E—-01 5.45E—-01
rel {f 2A5E+00 1.42E+00 1.31E+00 1.O7E +00 8.18£—01 6.75E—-01 597E-01

nrl ff 2.54E+00 1.68E+00 1.55E+00 1.27E+00 9.73E-01 8.03£-01 7.HE-0I
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1aLe | Predicted S-matrix differential elastic ccattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9640,
10048, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total”’ represents total
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff"* represents total cross sections
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Americium (Z=95)

0.00 6.98E+02 6.96E+02 6.89E+02 6.99E +02 6.97E+02 6.97E+02 6.96E+02
0.01 6.98E+02 6.96E +02 6.89E+02 6.98E+02 6.97E+02 6.97E+02 6.95E+02
0.02 6.98E +02 6.96E +02 6.89E +02 6.98E+02 6.97E+02 6.96E +02 6.95E+02
0.04 6.98E +02 6.96E£+02 6.88E+02 6.98E+02 6.96E +02 6.95E+02 6.91E+02
0.06 6.98E+02 6.96E +02 6.88E+02 6.96E +02 6.93E+02 6.92E+02 6.86E+02
0.10 6.97E+02 6.95E+02 6.88E+02 6.92E+02 6.87E+02 6.83E+02 6.71E+02
0.20 6.97E+02 6.95E+02 6.84E +02 6.75E+02 6.60E+02 6.50E +02 6.17E+02
0.30 6.97E+02 6.94E +02 6.77TE+02 6.51E+02 6.25E£+02 6.10E+02 S.60E+02
0.40 6.95E+02 6.92E+02 6.68E+02 6.24E+02 5.90E+02 5.70E+02 5.05E+02
0.50 6.94F +02 6.90E +02 6.59E +02 5.96E +02 5.55E+02 5.31E+02 4.53E+02
0.60 6.93E +02 6.88E +02 6.47E+02 S5.69E+02 5.20E+02 4.93E+02 4.06E+02
0.70 6.91E+02 6.85E+02 6.36E +02 5.43E+02 4.87TE+02 4.56E+02 3.64E+02
0.80 6.89E+02 6.82E+02 6.23E+02 S.16E+02 4.55E+02 422E+02 327E+02
1.00 6.84E+02 6.74E+02 S.98E+02 4.66E+02 3.97E+02 3.62E+02 2.68E+02
1.20 6.78E+02 6.66F +02 S73E+02 4.19E+02 3.47E+02 3.12E+02 221E+02
1.50 6.66E +02 6.52E+02 5.36E+02 3.59E+02 287E+02 2.53E+02 1.69E+02
1.70 6.59E +02 6.42E+02 S.12E+02 3.25E+02 2.54E+02 2.21E+02 1.43E+02
2.00 6.46E+02 6.27E+02 4.77E+02 2.80E+02 2.13E+02 1.83£+02 1L13E+02
2.50 6.26E+02 6.01E+02 4.22E+02 223E+02 1.62E+02 1.36E+02 7.83E+01
3.00 6.06E +02 5.76E+02 3.74E+02 1.80E+02 1.25E+02 1.03E+02 5.53E+01
3.50 5.85E+02 5.50E+02 3.32E+02 1.47E+02 9.89E+01 7.92E+01 3.94E+01
4.00 S5.64E +02 5.25E+02 2.96E+02 121E+02 791E+01 6.18E+01 2.87E+01
5.00 5.20E+02 4.76E +02 2.38E+02 8.44E+01 5.14E+01 3.90E+01 1.74E+01
6.00 4. 78E+02 4.31E+02 1.93£+02 6.02E+01 340E+01 2.58E+01 1.24E+01
7.00 4.38E+02 3.89E+02 1.59E+02 4.39E+01 2.36E+01 1.80E +01 9.25E+00
8.00 4.00E+02 3.52E+02 1.32E+02 3.27E+01 1.77E+01 1.35E+01 6.77E+00
9.00 3.66E+02 320E+02 1.10E+02 2.50E+01 141E+01 1.06E +01 4.83E+00
10.00 3.36E+02 291E+02 9.30E+01 1.96E +01 1L.16E+01 8.60E +00 3.45E+00
12.50 2.75E+02 2.32E+02 6.22E+01 1.21E+01 7.29E+00 5.18E+00 1.76E+00
15.00 2.31E+02 1.87E+02 4.21E+01 8.29E+00 4.31E+00 3.05E+00 1L17£+00
17.50 1.95E+02 1.52E+02 2.90E +01 5.80E+00 2.62E+00 1.87E+00 8.45E-01
20.00 1.64E +02 1.25E+02 2.08£+01 4.06E +00 1.77E+00 1.27E+00 592E-01
22.50 {37TE+Q2 1.03E+02 1.58E+01 2.86F+00 1.33E+00 9.51E-01 3.99E~-01
25.00 1.14E+02 8.59E +01 1.26E+01 2.07E+00 1.06E +00 7.49E-01 2.65E-01
27.50 9.49E+01 7.20E+01 1.04E +01 1.56E+00 8.63E—-01 5.94E—-01 1.79E-01
30.00. 7.94E +01 6.05E+01 8.67E+00 1.22E+00 6.93E-01 4.67E—-0! 1.25E~01
35.00 5.64F +01 4.28E+01 6.00£+00 8.16E—01 4.27E~01 2.77E-01 6.98E—-02
40.00 4.09E+01 3.04E+01 4.03E£+00 5.76E - 01 2.55E-01 1.62E-01 4.52E-02
45.00 3.03E+01 2.19E+01 2.68E+00 4.07E -0l 1.55E-01 9.88F—-02 321E-02
50.00 2:30E+01 1.63E+01 1.84E+00 2.86E—01 1.00E~01 6.44E—Q2 2.38E-02
55.00 1.79E+01 1.25E +01 1.33E+00 2.02E-01 6.95E—-02 4.53E-02 1.81E-02
60.00 1.43E+01 1.00E +01 1.2E+00 1.46E-01 5.17E-02 342E-02 1.41E-02
65.00 11TE+01 8.22E+0Q0 8.23E-01 1.08E£—01 4.10E-02 2I5E-02 1.12E-02
70.00 9.78E+00 6.92E+00 6.92E-01 8.37E~02 3.42FE-02 2.32E-02 9.13E~-03
75.00 8.33E+00 5.95E£-00 6.00E —01 6.77E—-02 297E-02 2.03E-02 7.70E-03
80.00 7.23E+00 5.20E+00 5.33E-01 ST3E-02 2.68E-02 1.84E-02 6.70E ~03
85.00 6.38E+00 4.63E+00 4.83E-01 5.06E-02 2.48E-02 1.71E-02 6.01E-03
90.00 S.74E+00 4.19E +00 446E 01 4.63E-02 2.35E-02 [.63E—-02 5.52E—03
95.00 S25E+00 3.85E+00 4.19E-01 4.38E-02 2.28FE-02 1.57E-02 S5 17E-03
105.00 4.61E£+00 340E+00 3.87E~-01 4.16E—-02 221E-02 1.52E-02 4.74E-03
120.00 4.17E+00 3.10E+00 3T2E-0 4.19E-02 221E-02 1.50E-02 438E—-03
135.00 J.04E+00 3.02E+00 375E-01 4.37E-02 2.24E-02 1.50E-02 4.17E-03
150.00 $.03E+00 3.02E+00 3.84E-01 4.54E-02 2.28E—-02 1.50E-02 4.04E-03
165.00 4.05E +00 3.04E+00 391E-01 4.65E-02 229E-02 1.50E—-02 3.96E—03
180.00 4.06E+00 20SE+00 3.93E-01 4.69F-02 2.30E-02 150K -02 3.03E-03
total 292E+02 227E+02 4.86E+01 1.22E+01 7.35E+00 5. 70E+00 2.88E+00
rel ff 307E+Q02 233E+02 5.05E+01 1.22E+01 T47E+00 5.86E+00 3.03E+00

nrl ff 330E+02 252E+02 5.75E-+01 1.42E+01 8.77E+00 6.91E+00 3.59E+00



1180 B. K. CHATTERJEE AND S. C. ROY

TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’” represents toty
cross sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectiopy
calculated from the nonrelativistic form factor—Continued* ’

—
g Photon energy (keV)
(deg) 778.9 964.0 1004.8 11121 1274.5 1408.0 1500.0
Americium (Z=95)
0.00 6.96E+02 6.95E-+02 6.95E 102 6.95E 102 6.95E 102 6.94L 4 02 6.93E+02
0.01 6.95E£+02 6.94E+02 6.94E+02 6.94E+02 6.93E+02 6.92E+02 6.91E+02
0.02 6.94E+02 6.93E+02 6.93E+02 6.92E+02 6.90E +02 6.88E-+02 6.87TE+Q2
0.04 6.89E+02 6.86E +02 6.85E+02 6.83E+02 6.78E+02 6.75E+02 6.72E+02
0.06 6.82E+02 6.75E+02 6.73E+02 6.69E+02 6.61E+02 6.55E+02 6.51E+02
0.10 6.62E+02 6.46E+02 6.43E+02 6.33E+02 6.19E +02 6.08E +02 6.00E +02
0.20 5.96E+02 5.63E+02 5.56E+02 5.38E+02 5.11E+02 4.90E+02 4.76E+02
0.30 5.30E+02 4.84E+02 415E+02 4.50E+02 4.14E+02 3.87E+02 3.69E+Q2
0.40 4.67E+02 4.13E+02 4.02E +02 3.74E+02 3.36E+02 3.09E+02 293E+02
0.50 4.11E+02 3.52E+02 3.40E+02 3.12E+02 2.76E+02 251E+02 237E+02
0.60 3.61E+02 3.02E+02 291E+02 2.64E+02 229E+02 2.06E +02 1.92E+02
0.70 3.19E+02 2.62E+02 251E+02 225E+02 1.92E+02 1.70E+02 1.57E+02
0.80 2.83E+02 2.28E+02 2.18E+02 1.93E+02 1.62E+02 1.42E+02 1.29E +02
1.00 2.26E+02 1.75E+02 1.66E+02 1.45E+02 1.19E+02 1.01E+02 9.13E+01
1.20 1.82E+02 1.37E+02 1.29E+02 1.L11E+02 8.87E+01 7.48E+01 6.69E+01
1.50 1.35E+02 9.75E+01 9.10F +01 T.63E+01 5.90E+01 4.80E+01 4.18E +01
1.70 1.12ZE+02 T91E+0L 7.35E+01 6.06E +01 4.95E+01 398K +01 3.02E+01
2.00 8.65E+01 5.86E+01 5.39E+01 4.35E+01 3.14E+01 2.38E+01 1.96E +01
2.50 STIE+01 3.60E +01 3.27E+0t 2.58E+01 1.87E+01 1.49E+01 1.30E+01
' 3.00 385E+01 2.31E+01 2.09E+01 1.65E+01 1.28E+01 1.14E+01 1.13E+01
3.50 2.70E+01 1.63E+01 1.48E+01 1.L19E+01 944E +00 8.60E +00 8.53E+00
4.00 2.00E+01 1.27E+01 1.16E+01 9.44E+00 7.15E +00 5.78E+00 4.97E+00
5.00 1.27E+01 8.61E+00 7.94E+00 6.32E+00 4.04E+00 2.38E+00 1.46E+00
6.00 8.7T7E+00 S.ABE+00 495E+00 3.76E+00 2.36E+00 1.38E+00 8.88E—01
7.00 6.07E+00 3.28E+00 2.90E +00 2.14E+00 1.45E+00 1.LI4E+00 1.02E+00
8.00 4.18E+00 2.07E+00 1.8IE+00 1.33E+00 1.02E+00 1.02E+00 L17TE+Q0
9.00 2.94E+00 147E+00 1.29E+00 . 9.74E-01 7.72E-01 793E-01 9.27E-01
10.00 2.16E+00 1.17E+00 1.05E+00 8.10E—-01 6.09E—01 5.31E-01 5.08E-01
12.50 [.21E+00 790E-01 7.24E-01 5.63E~-01 329E-M 1.65E-01 8.53E-02
15.00 791E-01 4.74E~01 4.24E-01 3.07E-01 1.61E—01 7.56E—02 381E-02
17.50 5.22E-01 2.56E—01 2.20E-01 149E—~01 8.39E-02 5.24E-02 3TIE-Q2
20.00 3.36E-01 1.42E—01 1.I9E-01 T.90E-02 5.03E-02 4.28E—-02 4.38E—02
22.50 2.15E-01 8.70E-02 7.30E~02 4.92E-02 345E-02 343E-02 4.12E—-02
25.00 1.42E—-01 5.99E-02 5.10E-02 3.57E-02 2.59E-02 2.53E~-02 2.90E—-02
27.50 .9.81E-02 4.54E-02 394E-02 2.86E—02 2.03E-02 1.74E—-02 1.67E—02
30.00 712E-02 3.64E-02 322E-02 241E-02 1.62E-02 1L1SE—-02 8.85E~03
35.00 425E-02 248E—-02 2.24dE-02 1.706E-02 9.86E—03 5.04£-03 2.66E-03
40.00 2.84FE—-02 1.68E—02 1.S1IE-02 1.10E-02 5.69E—-03 246E—-03 1.10E-03
45.00 201E-02 LILE-02 9.76E-03 6.76E—-03 324E-03 1.36E—-03 6.14E—04
50.00 1.45E-02 7.27E~-03 6.25E-03 4.09E-03 1.88£~03 8.22E—-04 - 4.04E—04
55.00 1.07E-02 4.88E—03 4.10E-03 2.57TE-03 1.18E-03 5.59E—-04 3.09£-04
60.00 8.01E£-03 341E-03 2.83E-03 1.74E-03 8.19E~04 4.30E-04 2.70E—04
65.00 6.18£-03 2.51E~03 2.07E-03 1.26E-~03 6.17E—04 3.57TE-04 2.51E-04
70.00 4.95E-03 1.95E-03 1.61E-03 9.85E—-04 5.05E—-04 318E~-04 243E~04
75.00 4.12E-03 1.62E—03 1.33€-03 8.24E—04 4.40E—-04 2.93E-04 2.37E~04
80.00 3.56E-03 1.40E-03 1.15SE-03 7.22E—-04 397E-04 2.75E—-04 2.30E~-04
85.00 317E-03 1.25E-03 1.04E-03 6.56E—04 3.69FE—04 2.61E—04 222E~04
90.00 291E-03 1.1SE—03 9.60E — 04 6.12E-04 3.50E-04 2.50E-04 2.15E-04
95.00 272E-03 1.08E—-03 9.02E—-04 5.80E—04 335E-04 241E-04 207E—-04
105.00 247FE-03 981E—-04 8.28E—04 S37E-04 3. 14E-04 2.28E—-04 1.96E—04
120.00 2.25E-03 9.05E—-04 7.58E—-04 4.96E—04 295E—-04 2.17E—-04 1.87E—-04
135.00 2.13£-03 8.59E - 04 721E—-04 476E—04 2.88E-04 2.12E-04 1.83E-04
150.00 2.05E-03 8.28F— 04 6.97E—04 4.64F 04 2.84E—-04 2.12E-04 1.83E—-04
165.00 200£-03 813E-04 6.86E —04 4.59E—-04 2.84E—04 2.13E-04 1.85E-04
180.00 1.99E-03 8.08E£—04 6.82E—04 4.58E—04 2.84E—-04 2.14E-04 1.87E~04
total 2.08E +00 1.36E+00 1.25E+00 1.02E+00 7.72E-01 6.29£~01 5.61E—-01
rel ft 2.21E400 1.46E+00 1.35E+00 1.10E+00 8.43E—-01 6.95E 01 6.15E—01
nrl ff 2.62E+00 1.74E+00 1.60E +00 1.31E+00 1.O1E+00 8.30E-01 7.35E~01
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1anLE | Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
4.8, 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’ represents total
cross sections ftom this woik, “‘rel [ represents wotal cross sections calculated from the relativistic forny factor and “‘url {°° represents (otal cross sections
lculated from the nonrelativistic form factor—Continued®

p Photon energy (keV)

(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Curium (Z=96)

0.00 7.13E+02 T.11E+02 7.02E+02 T.13E+02 7.12E+02 7.11E+02 7T.11E+02
0.0t 7.13E+02 7.1E+02 T01E+02 T.13E+02 T.11E+02 T.1LE+02 7.10E+02
0.02 713E+02 7.1HE+02 7.01E+02 7.13E+02 7.11E+02 7.HE+02 7.09E+02
0.04 T.13E+02 7.10E+02 7.01E+02 T.12E+02 7.10E+02 7.09E +02 7.06E +02
0.06 7TA3E+02 7.10E+02 7.01E+02 T11E+02 T7.08E+02 7.06E +02 7.01E+02
0.10 713E+02 7.10E+02 7.00E +02 7.07E+02 7.01E+02 6.98E+02 6.85E+02
0.20 7.12E+02 7.09FE +02 6.96E +02 6.89E +02 6.74E+02 6.65E+02 6.31E+02
0.30 TI12E+02 7.09E+02 6.89E+02 6.65E +02 6.39E+02 6.24E+02 5.73E+02
0.40 7.11E+02 7.07E+02 6.81E+02 6.38E+02 6.03E+02 5.84E+02 S.17E+02
0.50 7.09E +02 7.05E+02 6.71E+02 6.10E+02 5.68E+02 SA3E+02 4.64E+02
0.60 7.08E+02 7.02E+02 6.60F +02 5.83E+02 5.33E+02 5.05E+02 4.16E+02
0.70 7.06E+02 6.99F +02 6.48E+02 5.55E+02 4.99F+02 4.67E+02 3.73E+02
0.80 7T.04E+02 6.96E +02 6.35E+02 5.28E+02 4.66E +02 4.32E+02 3.35E+02
1.00 6.99E +02 6.89E+02 6.10E +02 4.77E+02 4.07E+02 3.71E+02 2.74E+02
1.20 6.93E+02 6.81E+02 5.85E+02 4.30E +02 3.55E+02 3.19E+02 2.26E +02
1.50 6.81E+02 6.67E+02 5.48E+02 3.68E+02 293E+02 2.58E+02 1.73E+02
1.70 6.73E+02 6.57E+02 5.23E+02 3.32E+02 2.59E+02 2.26E+02 1.46E +02
2.00 6.61E+02 641E+02 4.87E+02 2.87E+02 2.18E+02 1.87E+02 1.ISE+02
2.50 6.41E+02 6.15E+02 4.31E+02 2.28E+02 1.65E+02 1.39E+02 8.05E+01
3.00 6.21E+02 5.89E+02 3.82E+02 1.84E+02 1.28E+02 1LOSE+02 STIE+O1
3.50 6.00E +02 5.63F+02 3.39E+02 1.50E +02 1.01E+02 8.14E+01 4.08E+01
4.00 5.78E+02 5.38E+02 3.02E+02 1.24E+02 8.13£+01 6.37E+01 2.97E+01
5.00 5.34E+02 4.88E+02 242E+02 8.67E +01 5.31E+01 4.03E+01 1.79E 401
6.00 491E+02 441E+02 1.97E+02 6.21E+01 3.52E£+01 2.66F+01 1.26E+01
7.00 4.50E+02 3.99E+02 1.61E+02 4.53E+01 244E+01 1.86E+01 947E+00
8.00 4.11E+02 3.61E+02 1.34E+02 3.37E+01 1.81E+01 1.38E+01 6.98E+00
9.00 3.76E+02 3.28E+02 1.LI2E+02 2.58FE+01 1.44E+01 1.09E +01 5.01E+00
10.00 344E+02 2.98E+02 948E +01 2.02E+01 1.19E+01 8.80E +00 3.59E+00
12.50 2.81E+02 2.37E+02 6.37E+01 1.24E+01 7.50E+00 5.34E+00 1.82E+00
15.00 235E+02 191E+02 4.32E+01 8.49F +00 4.48FE+00 3.16E +00 1.20E+00
17.50 1.99E +02 1.55E+02 2.98E+01 5.96E +00 2.72E+00 1.94E+00 8.67E—-01
20.00 1.68E+02 1.28E+02 2.13E+01 4.19E+00 1.83E+00 1.31E+00 6.13E—-01
22.50 1.41E+02 1.06E +02 1.60E +01 2.96E+00 1.37E+00 9.76E — 01 4.16E—01
25.00 1.18E+02 8.83E~01 1.27E+01 2.14E+00 1.09E +00 7.67E 01 2.78F—-01
27.50 9.83E+01 7.41E+01 1.04E+01 1.61E+00 8.83E—-01 6.11E-01 1.88£—01
30.00 8.24FE+01 6.24E+01 8.71E+00 1.26E+00 7.13E-01 4.82E—-01 1.31E-01
35.00 5.87E+01 4.43E£+01 6.05E+00 8.38E—01 4.44F—01 2.89E-01 7.25E-02
40.00 4.27E +01 3.15E+01 4.08E+00 5.92E—-01 267E-01 [.70E-01 4.66F—-02
45.00 3.16E+01 2.28E+01 2.72E+00 4.21E-01 1.63E—-01 1.04E~01 328F-02
50.00 2.40F +01 1.69E +01 1.86E +00 2.98E-01 1.05E-01 6.73E~-02 2.44FE—-02
55.00 1.86E£ +(Q1 1.30E+01 1.33E+00 2.11E-01 7.25E-02 4.71E-02 1.86E£—-02
60.00 1.49E +01 1.03E+01 1.O1E+00 1.53E-01 5.37E-02 354E-02 1.45E-02
65.00 1.22E+01 8.44E+00 8.14E—-01 1LI3E-0! 4.23E-02 2.83E-02 LISE-Q2
70.00 1.O2E+01 7.10£+00 6.82FE—01 8.77E-02 3.52E-02 2.38E—-02 9.47E-03
75.00 R.66F +00 6.11E+00 5.90E—-01 7T.09E—-02 3.05E-02 2.09E-02 8.02E-03
80.00 7.52E+00 5.35E+00 5.24E-01 S99E-02 2.75E-02 1.89E—02 7.00E-03
85.00 6.66E +00 4.77E+00 4.76E~01 5.28E-02 2.55E-02 1.76E—02 6.29£-03
90.00 6.00£ -00 4.32E+00 440E-01 4.82E-02 242E-02 1.68E—02 5.80E-03
95.00 5.50E ~00 3.98£+00 414E-01 4.55FE-02 2.34E-02 1.62E-02 545F-03
105.00 4.85F+00 3.54E+00 3.83E£-01 4.31E-02 227FE-02 1.57E-02 5.00E-03
120.00 44200 3.25E+00 3.69E-01 4.34E-02 2.28E-02 1.55E-02 4.65E—-03
135.00 $.30E£-00 3 17E+00 3.71E-0] 4.52E-02 2.33E-02 1.56E—02 4.44F—03
150 00 1 30F =00 31TFE 00 378F 01 1 70F =02 236F-02 [.56F—02 4 30F-03
165.00 L33E 00 320E+00 384E-01 4.82F-02 2.38£-02 1.S7TE-02 4.22E-03
180.00 1.35E~00 321E-00 3.87E-01 4.86E-02 2.39E-02 1.57E—-02 4.19E-03
total 202E~02 234E-02 4.94E+01 1.25E+01 7.56E+00 5.87E+00 297E+00
rel ff 213E+02 23902 5.19E+01 1.25E+0! 7.68£+00 6.03E+00 J11E+00

nrl {1 339802 2.59E+02 3.92E+0] 1.46E +01 9.04F +00 7A2E+00 3.70£+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.(
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tot:
cross sections from this work, “‘rel ff** represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff*’ represents total cross sectior
calculated fiom the nomelativistic form factor—Continued®

Photon energy (keV)

4
(deg) 7789 964.0 1004.8 | 1112.1 12745 1408.0 1500.0
Curium (Z=96)

0.00 7.10E+02 7.10E+02 7.10E+02 7.09E+02 7.09E +02 7.08E+02 7.08E+02
0.01 7.09E+02 7.09E+02 7.09E+02 7.08E+02 7.07E+02 7.06E+02 7.05E+02
0.02 7.08E£+02 7.07E+02 7.07E+02 7.06E +02 7.05E+02 7.03E+02 7.01E+02
0.04 7.04E+02 7.00E+02 6.99E +02 6.97E+02 6.93E+02 6.89FE+02 6.86E+02
0.06 6.97E+02 6.89E +02 6.88E+02 6.83E+02 6.76E +02 6.69E +02 6.65E+02
0.10 6.76E+02 6.60E +02 6.57E +02 6.47E +02 6.33E+02 6.21E+02 6.14E+02
0.20 6.10E+02 5.77E+02 5.69E+02 5.51E+02 5.23E+02 5.02E+02 4.88E+02
0.30 5.42E+02 4.96E+02 4.86E+02 4.61E+02 4.24E+02 3.96E+02 3.78E+02
0.40 4.79E+02 423E+02 4.11E+02 3.83E+02 3.44E+02 3.16E+02 2.99E +02
0.50 4.21E+02 3.60E+02 3.49E+02 3.20E+02 2.82E+02 2.57E+02 242E402
0.60 3.70E+02 3.09E+02 2.98F+02 2.70E+02 2.34E+02 2.10E+02 1.97E+02
0.70 3.27E+02 2.67E+02 2.56E+02 2.30E+02 1.96E+02 1.74E+02 1.61E+02
0.80 2.90E+02 2.33E+02 2.22E+02 1.97E+02 1.66E +02 1.45E+02 1.32E+02
1.00 2.31E+02 1.79E+02 1.70E +02 1.48E+02 1.21E+02 1.04E +02 9.38E+01
1.20 1.86E+02 1.40E+02 1.32E+02 113E+02 9.10E+01 7.70E +01 6.89E+01
1.50 1.38E+02 1.00E +02 9.34E+01 7.85E+01 6.09E+01 4.97E+01 4.32E+01
1.70 1.15E+02 8.13E+01 7.56E+01 6.25E+01 4.70E+01 3.71E+01 3.13E+0t
2.00 8.88E+01 6.04E+01 5.57E+01 4.50E+01 3.25E+01 2.46E +01 2.01E+01
2.50 5.89E +01 3.73E+01 3.39E +01 2.68E+01 1.93E+01 1.52E+01 1.32E+01
3.00 3.98E+01 2.39E+01 2.16E+01 1.71E+01 1.31E+01 1.I6E+01 1.LI4E+01
3.50 2.79E+01 1.67E+01 1.52E+01 1.22E+01 9.65E+00 8.84E +00 8.84E +00
4.00 2.06E+01 1.29E +01 1.18E+01 9.61E+00 7.33E+00 6.03E+00 5.31E+00
5.00 1.30E+01 8.80E+00 8.12E+00 6.48E +00 4.18E+00 2.50E+00 1.56E +00
6.00 8.99E +00 5.68E +00 5.14E+00 3.92E+00 2.39E +00 1.41E +00 8.92E —01
7.00 6.26E+00 3.43E+00 3.03E+00 2.24E+00 1.50E +00 1.15E+00 9.89E—-01
8.00 4.33E+00 2.15E+00 1.88E +00 1.39E+00 1.05E +00 1.03E+00 1.16E+00
9.00 3.05E+00 1.52E+00 1.33E+00 1.00E +00 7.92E-01 8.18E£—-01 9.64E—01
10.00 2.23E+00 1.20E+00 1.07E+00 8.23E-01 6.26E—-01 5.60E—01 5.54E-01
12.50 1.24E+00 3.08E-01 7.40E—01 5.77E—-01 342E-01 1.76E-01 9.39E-02
15.00 2. 13F~-01 4 94F —01 4 43F—-01 3.23E-01 1.70E-01 7.87E-02 3.90FE—-02
17.50 541E-01 2.70E-01 2.33E-01 1.59E-01 8.81E-02 5.32E-02 3.68E~-02
20.00 3.50E-01 1.50E - 01 1.26E—-01 8.35E—02 5.24E-02 431E-02 4.27E~-02
22.50 2.26E—-01 9.12E-02 7.65E—02 5.13E-02 3.55E-02 3.48E-02 4.13E-02
25.00 1.49F - 01 6.22F—(O? SIRE—0? I6TE—-02 2.65E-02 26lE-Q2 302E-Q2
27.50 1.03£-01 4.66E—-02 4.04E-02 291E-02 2.07E-02 1.81E—02 1.79E—-02
30.00 741E-02 3.72E-02 3.28E—-02 2.44E - 02 1.65E—-02 1.21E-02 9.69E—03
35.00 439E-02 2.53£~-02 2.28E-02 1.73E~02 1.02E-02 5.36E-03 2.92E-03
40.00 2.92E-02 1.72E-02 1.55E—-02 1.14E-02 5.97E-03 2.62E-03 1.I9E-03
45.00 2.06E-02 1.15E-02 1.01E-02 7.09E-03 345E-03 1.45E-03 6.54E — 04
50.00 1.49E~-02 7.61E—-03 6.56E—03 4.34E—-03 2.02E-03 8.80E—04 4.28E—04
55.00 1.10E-02 S.3E-03 434E-03 2.75E-03 1.28£-03 6.01E—-04 3.28F 04
60.00 8.31E-03 3.61E-03 3.01E-03 1.87E—-03 3.88E—04 4.63E-04 2.87E-04
65.00 6.45E—03 2.67E-03 221E-03 1.36E—03 6.70E—04 3.85E—-04 2.66E —04
70.00 5.19E-03 2.09E-03 1.72E-03 1.06E—03 5.48E—04 3.42E-04 2.59E—04
75.00 434E-03 1.73E~-03 1.43E-03 8.91E~04 4.771E-04 3.16E—04 2.53E—04
80.00 3.76E£-03 1.50E£—-03 1.24E—-03 7.81E—-04 431E—04 297E-04 2.46FE —04
85.00 3.36E-03 1.35£-03 1.12E-03 7.10E—-04 4.00E - 04 2.82E-04 2.38E—04
90.00 3.09E-03 1.24E-03 1.03£~-03 6.63£—04 3.79E-04 2.70E-04 2.30E-04
95.00 2.89E-03 1.17E~03 9.74E - 04 6.28E£—04 3.63E-04 2.60E—04 2.22E-04
105.00 2.63L 03 1.07C 03 8.04FE - 04 5.81E-04 3A0E—-01 2A6E -0 2.10E-01
120.00 241E-03 9.77E - 04 8.19E—04 5.37E-04 3.19E-04 2.33E-04 2.00E-04
135.00 2.28E-03 927E—-04 7.79E~-04 S.I3E-04 310E-04 2.28E—04 1.96E ~ 04
150.00 220E-03 8.94E—04 7.533E—04 5.02E—-04 3.06E—04 227E—-04 1.95E —04
165.00 215E-03 8.77E—04 7.40E — 04 4.96FE — 04 3.06E—-04 2.29E-04 1.98E ~04
180.00 213E-03 8.72E—-04 7.36E—04 4.94F - 04 3.06E—-04 2.30E—-04 1.99E - 04
total 2 4E+00 F40E+00 1.29E+00 1.OSE~00 7.94E -0l 6.43F -0l 5.77E-01
rel ff 227E+00 1.50E +00 1.39E£+00 1.14E~00 8.68E —01 7.16E—-01 6.33£~01

nrl ff 2.71E-00 1.80£ +00 1.66E +00 1.36E+00 1.04E +00 8.58£—-01 7.59E -0l
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
(4.8, T112.1, 1274 5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total”’ represents total
ross sections from this work, “‘rel ff'" represents total cross sections calculated from the relativistic form facter and *‘nrl ff*’ represents total cross sections
-alculated from the nonrelativistic form factor“—Continued® )

Photon energy (keV)

9
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
Berkelium (Z=97)

0.00 7.28E+02 7.25E+02 7.14E+02 7.28E+02 7.26E +02 7.26E+02 7.25E+02
0.01 7.28E+02 7.25E +02 TI14E+02 T27E+02 7.26E +02 7.26E+02 T24E+02
0.02 7.28E+02 7.25E+02 7. 14E+02 7.27E+02 7.26E+02 7.25E+02 7.23E+02
0.04 7.28E+02 7.25E+02 7.14E+Q2 7.26E+02 T.25E+02 7.24E+02 7.20E+02
0.06 7.28E+02 T.25E+02 TA4E+02 7.25E+02 7.22E+02 121E+02 TASE+02
0.10 7.28E+02 7.25E+02 7.13E+02 7.21E+02 7.1SE+02 7.12E+02 6.99E+02
0.20 7.27E+02 7.24E+02 7.09E+02 7.04E +02 6.88E+02 6.79£+02 6.45E+02
0.30 7.27E+02 7.23E+02 7.02E+02 6.79E +02 6.53E+02 6.38E+02 5.86E +02
0.40 7.26E+02 7.22E+02 6.94E+02 6.52E+02 6.17E+02 5.97E+02 5.30E+02
0.50 7.25E+02 7.20E+02 6.84E+02 6.24E +02 5.81E+02 5.56E+02 4.75E+02
0.60 7.23E +02 7.17E+02 6.72E +02 5.96E+02 5.46E+02 SATE+02 4.26E+02
0.70 T21E+02 7.14E+02 6.61£+02 S.68E+02 S.LLE+02 4.79E +02 3.82E+02
0.80 7.19E+02 7.1E+02 6.48E+02 S41E+02 4.77E+02 4.43E+02 343E+02
1.00 7.14E+02 7.04E+02 6.23E+02 4.89E+02 4.17E+02 3.80E+02 2.80E+02
1.20 7.08E+02 6.96E +02 5.97E+02 440E+02 3.64E+02 3.27E+02 2.31E+02
1.50 6.97E+02 6.81E+02 5.59E+02 3.77E+02 3.00E+02 2.64E+-02 1.77E+02
1.70 6.89E +02 6.71E+02 5.35E+02 3.40E+02 2.65E+02 231E+02 |.49E +02
2.00 6.76E-+02 6.56E +02 4.98E+02 293£+02 2.22E+02 1.91E+02 {.18E+02
2.50 6.56E +02 6.30E+02 441E+02 2.33E+02 1L.69E +02 1.42E+02 8.26E +01
3.00 6.36F +02 6.03F+02 3.90E+02 1.88E+02 L31E+02 1.08E +02 5.89E+01
3.50 6.14F +02 5.77E+02 3.46E+02 1.53E+02 1.04E+02 8.36E+01 4.22E+01
+4.00 5.93E+02 5.51E+02 3.08E+02 1.27E+02 8.35E+01 6.56E+01 3.08E+01
5.00 5.48E +02 5.00E+02 246E+02 8.89E +01 5.48E +01 4.16E+01 1.84F +01
6.00 5.04E +02 4.53E+02 2.00E +02 6.39E+01 3.65E+01 2.75E+01 1.29E +01
7.00 4.62E +02 4.09E +02 1.64E +02 4.67E+01 2.52E+01 1.92E+01 9.68E +00
8.00 4.23E+02 3.70E +02 1.36E+02 3.49£+01 1.86E +01 1.42E+01 7.19E+00
9.00 3.86E +02 3.36E+02 1.14E+02 2.66E +01 1.47E+01 1LI1E+01 5.20E+00
10.00 3.53E+02 3.05E+02 9.66E£+01 2.09E+01 1.21E+01 8.99£ +00 373E+00
12.50 2.88E+02 243E+02 6.51E+01 1.27E+01 7.70E +00 5.49E+00 [.88E 00
15.00 2.40E+02 1.95E +02 4.43E+01 8.69E +00 4.65E+00 3.28E+00 1.23E+00
17.50 2.03E+02 1.59E+02 3.05E+01 6.12E+00 2.83E£+00 2.01E+00 8.88£—01
20.00 1L.72E+02 1L.31E+02 247E+01 4.32E+00 1.89E+00 1.35E+00 6.33£-01
2250 1.45E+02 1.08£+02 1.63£+01 3.07E+00 1.40£+00 1.00£ +00 4.34E-01
25.00 1.21E+02 9.06E +01 1.28£+01 2.22E400 [LITE+00 7.86E—01 2.92E-01
27.50 1.02E +02 7.62E+0] 1.0SE+01 1.66E +00 9.04E~01 6.27E-01 1.98£ 01
30.00 8.55E+01 6.42E 01 8.74E+00 1.29E +00 7.32E-01 497E-01 1.38E 01
35.00 6. 11E+01 4.58E+01 6.09E +00 B.61E -0 4.62E-01 301E-01 7.55E-02
40.00 4ASE+01 3.2TE+0L LI2E+00 6.09£ - 01 2.80E-01 1.78E£~01 4.80E-02
45.00 3.30E+01 2.36E+01 2.75E£+00 435E-01 1.T1E~01 1.09E 01 337E-02
30.00 2.50E +01 1.75E~-01 1.87E +00 3.09E-01 1.10E-01 7.04E - 02 249E-02
55.00 1.94E+01 1.34E +01 1.33£+00 221E-01 7.57E~02 4.90£-02 1.90E - 02
60.00 1.55E+01 1LOGE+01 [.O1E+00 1.60£-01 5.58E-02 3.67E-02 1.49E-02
65.00 1.26E +01 8.67E +00 8.03E~-01 1.19£-01 438E-02 2.92E-02 1.ISE-02
70.00 1L.OGE +01 7.29E +00 6.70E - 01 9.20£-02 3.62E-02 245E-02 9.81E-03
75.00 9.00E +00 6.26F +00 5.78E~01 TAIE-02 3.14E-02 2.14E-02 8.34E-03
80.00 7.82E +00 S49E +00 S.14E-01 6.26E—02 2.82E-02 1.94E-02 7.30E-03
85.00 6.93E +00 1.90E +00 4.67E 01 5.51E-02 2.62E-02 [.81E-02 6.58E—03
90.00 6.26E +00 $45E+00 432E-01 5.03£-02 249FE-02 1.72E-02 6.08£~03
95.00 5.76E-00 LHE+00 $08E~ 0! L73E-02 241E-02 1L67E~02 5.73E~03
105.01 SA1E+00 3.68E 00 378K -01 +47E-02 234E-02 1.62E~02 5.28E-03
120.00 +.69L ~00 3.39E£+00 3.64E£-01 L30E-02 2.36£-02 1L.6IE—-02 4.92E-03
135.00 453800 332E-00 3.635£-01 4.68E—02 241£-02 1.62E-02 471E£-03
150.00 +.60£ 00 33300 ATHE~01 187£-02 ZASE-Q2 [.63E—-02 4.57E-03
165.00 LO3E~00 3.36£ 00 AT76E-01 499E-02 247E-02 1.63E-02 L49E-03
180.00 4.65E ~00 337E-00 378E =01 S0E-02 248£-02 1.63E—-02 446E-03
total I42E-02 24E-02 SOTE=0L 1.29£ 01 7.77E+00 6.03E+00 303E+00
rel ff A2 -02 2ASE-02 53301 1.29£ 01 7.89£ +00 6.20£ +00 3.20£+00

nrl tf IA8L 02 2.66F 02 6.09£-01 I31E=0! 932600 7.35E +00 3.82E+00
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tot:
cross sections from this work, ‘‘rel ff> represents total cross sections calculated from the relativistic form factor anﬁ “nrl ff*” represents total cross sectior,
calculated from the nonrelativistic form factor—Continued?

Photon energy (keV)

8
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Berkelium (Z=97)

0.00 7.25E+02 7.24E+02 7.24E+02 7.24E 402 723E+02 7.23E+02 7.22E+02
0.01 T24E+02 7.23E+02 7.23E+02 7.23E+02 7.22E+02 7.21E+02 7.20E +02
0.02 7.23E+02 7.22E+02 7.22E+02 721E+02 T.19E+02 T.17E+02 TIASE+02
0.04 7T18E+02 TA5E+02 T7.14E+Q2 T11E+02 7T07E+02 7.03E+02 T.00E +02
0.06 TI11E+02 7.04E+02 7.02E+02 6.97E +02 6.90E +02 6.84E+02 6.79E +02
0.10 6.90E +02 6.75E+02 6.71E+02 6.62E+02 6.47E+02 6.35E+02 6.28E+02
0.20 6.24E+02 5.90E+02 5.83E+02 S5.64E+02 5.36E+02 5.14E+02 400F +02
0.30 5.55E+02 S.08E+02 4.98E+02 4.72E+02 4.35E+02 4.06E+02 3.87E+02
0.40 491E+02 4.33E+02 4.22E+02 3.92E+02 3.52E+02 3.24E+02 3.06E+02
0.50 4.31E+02 3.69E+02 3.57E+02 3.27E+02 2.89E+02 2.62E+02 247E+02
0.60 3.79E+02 31TE+02 3.04E+02 2.76E+02 2.39E+02 2.15E+02 2.01E+02
0.70 3.34E+02 2.73E+02 2.62E+02 2.34E+02 2.00E+02 1.77E+02 1.64E 402
0.80 2.96E +02 2.38E+02 227E+02 2.01E+02 1.69E +02 1.48E+02 1.35E+02
1.00 2.36E+02 1.83£+02 1L.73E+02 1.51E+02 1.24E+02 L.O7E+02 9.63E+0Q1
1.20 1.90E +02 1.43E+02 1.35E+02 1.16E+02 9.34E+01 791E+01 7.10E+01
1.50 1.41E+02 1.02E+02 9.58E+01 8.06E+01 6.27E+01 5.13E+01 4.47E+01
1.70 1.18E+02 8.35E+01 7.77E+01 6.44E+01 4.86E+01 3.84E+01 3.24E+01
2.00 9.12E+01 6.23E+01 5.75E-+01 4.65E+01 3.37E+01 2.55E+01 2.08E+01
2.50 6.07E+01 3.86E+01 352E+M 2 77TE+01 1.99E+0t 1.56E+01 1.33E+01
3.00 4.12E+01 2.47E+01 2.23E+01 1.76E+01 1.34E+01 1.18E +01 1.14E+01
3.50 2.89E+01 1.72E+01 1.56E+01 1.25E+01 9.86E+00 9.06E +00 9.11E+00
4.00 2.13E+01 1.32E +01 1.21E+01 9.77E+00 7.51E+00 6.30E +00 5.67E+00
5.00 1.33E+01 RIGTE+0OD RIRE 400 6.62F +00 4.33E+00 2.63E+00 1.68E +00
6.00 9.20E +00 5.87E+00 S5.33E+00 4.08E+00 2.49E+00 1.45E+00 9.01E-01
7.00 6.45E+00 3.58E+00 3.18E+00 2.35E+00 1.56E +00 1.15E+00 9.58E-01
8.00 448E+00 2.25E+00 1.97E+00 1.45E+00 1.08€ +00 1.03E+00 LI4E+00
9.00 3.16E+00 1.57E+00 1.37E+00 1.03E +00 " 8.13E-01 8.42E-01 9.96E 01
10.00 231E+00 1.23E+00 1.09E +00 8.37E--01 6.42E-01 5.90E - 01 6.01E-01
12.50 1.28E+00 8.25E-01 7.55E—01 5.90E-01 3.55E-01 1.89E-01 1.04E—01
15.00 8.35E-01 5.14E—01 4.62E-01 3.39E-01 1.79E - 01 8.22E-02 4.01E~-02
17.50 5.59E-01 2.85E—-01 2.47E-01 1.69E 01 9.27E-02 541E-02 3.60E-02
20.00 3.65E—-01 1.58E—01 1.33E-01 8.84E—-02 5.46E—02 4.35E-02 4.14E—02
22.50 2.36E—-01 9.57E—-02 8.02E-02 5.36E-02 3.67E-02 3.53E-02 4.11E-02
25.00 1.56E-01 6.46E—02 547E-02 3.78E-02 2.71E-02 2.68E—-02 3.13E-02
27.50 1.07E-01 4.80E—-02 A4E-02 297E—-02 2,128 02 1.8%L 02 1.928—-02
30.00 7.72E-02 3.80E-02 3.34E-02 247E-02 1.69E — 02 1.28E-02 1.06E—02
35.00 4.53E-02 2.58E-02 2.32E-02 1.76E—02 1.0SE-02 5.70E~-03 321E-03
40.00 2.99E-02 1.77E-02 1.59E-02 1.18E-02 6.24E—~03 279E-03 1.29E-03
45.00 211E-02 1.1I9E—02 1.0SE-02 743E 03 3.65E 03 1.55£—03 0.98F — 04
50.00 1.53E-02 7.94E - 03 6.88E—03 4.60E-03 2.16E—-03 9.41E-04 4.54E - 04
55.00 1.14E~-02 5.40E-03 4.59E~-03 2.94E-03 1.38E—~03 6.44E—04 3.47E-04
60.00 8.62E—03 3.82E-03 3.20E~-03 2.01E-03 9.61E—04 4.97E-04 3.04E-04
65.00 6.72E—03 2.83E-03 2.36E-03 1.46E 03 7.27E—-04 4.14E—~04 2.82E-04
70.00 5.43E-03 2.23E-03 1.85E-03 [LISE—-03 595E—-04 3.68E—-04 2.75E-04
75.00 4.56E-03 1.85E-03 1.54E-03 9.64E ~04 S5.18E—-04 340E—-04 2.69E — 04
80.00 3.96E-03 1.60E—-03 1.33£-03 84SE~04 4.67E—04 3.20E-04 2.63E-04
85.00 3.55E-03 1.44F~03 1.20E-03 7.69E — 04 4.34E-04 3.04E-04 2.54E-04
90.00 327E-03 1.34E—-03 I.L11E=03 7.17E-04 4.11E-04 291E-04 246E—-04
95.00 3.07E-03 1.26E~03 1.05E£-03 6.80E—04 393E-04 281E-04 2.38E—-04
105.00 2.81E-03 1.ISE-03 9.64FE~04 6.29E - 04 3.68E—04 2.65E-04 2.25E-04
120.00 2,582 03 1.05—03 8.85£— 04 5.81£—04 345E 04 2.51E-04 2.15E—04
135.00 2AE-03 1.OOE—-03 842E-04 5.57E-04 3.35E-04 2.46E - 04 2.10E-04
150.00 235E-03 9.65E—04 8. 14E~-04 SA2E-04 330E-04 2.44F 04 2.09E—-04
165.00 230E~-03 947E -4 7.99E - 04 5.36E—-04 32904 245E—-04 211E-04
180.00 2.28C 03 9A1E— 04 7935~ 04 5.34E =04 3.30£-04 246E—04 2126-04
total 2.20E+00 144E+00 1.33E+00 1.O8E +00 8.17E—01 6.66F—01 5.94E 01
rel ff 234E+00 [.SSE+Q0 143E-00 1.17E+00 8.93£-01 7.37E-01 6.52E-01
nrl ff 2.80FE+00 1.85E+00 L.71E~00 140E+00 1.OTE+G0 8.86F — 01 7.85E-01
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1aLe [ Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
;(KN.S, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’’ represents total
cross sections from this work, “‘rel ff" represents total cross sections calculated from the relativistic form factor and “‘ngl £’ represents total cross sections
.alculated from the nonrelativistic form factor—Continued?®

Photon energy (keV)

é
ideg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
californium (Z=98)

0.00 7.44E +02 7.40E+02 727E+Q2 TA2E+0Q2 T41E+02 T41E+02 TAQE +02
0.01 7.44E+02 740E+02 7.27E+02 7.42E+02 741E+02 TA40E +02 7.39E+02
0.02 7.44E+02 7.40E +02 7.27E+02 7.42E+02 7.40E +02 740E +02 7.38E+02
0.04 7.44E +02 7.40E+02 727E+02 T41E+02 739E4+02 7.38E +02 T35E+02
0.06 7.44E+02 7.40E+02 726E+02 7.40E+02 7.37E+02 7.36E+02 7.30E+02
0.10 743E+02 7.40E +02 7.26E+02 7.36E+02 7.30E+02 727TE+02 “7.14E+02
0.20 TA3E+02 7.39E+02 T.22E+Q2 T18E+02 7.03E+02 6.94E +02 6.59E +02
0.30 T42E+02 7.38E+Q2 TI5E+02 6.94E +02 6 6RF +02 6.53E+02 6.00E 02
0.40 7T41E+02 7.37E+02 7.07E+02 6.67E+02 6.32E+02 6.11E+02 5.43E+02
0.50 7.40E+02 7.35E+02 6.97E+02 6.38E +02 S95E+02 5.70E+02 487E+02
0.60 7.38E+02 7.32E+02 6.85E+02 6.10E+02 5.59E+02 5.30E+02 437E+02
0.70 7.37TE+02 7.29E +02 6.74E+02 5.82E+0. S 24F+02 491E+02 3.91£+02
0.80 7.35E+02 7.26E+02 6.61E+02 5.54E+02 4.89E+02 454E+02 3S51E+02
1.00 7.30E+02 7.19E+02 6.35E+02 5.01E+02 4.27E+02 3.89E+02 2.86E+02
1.20 7T24E+02 T11E+02 6.10E+02 451E+02 3.73E+02 3.35E+02 2.36E+02
1.50 T12E+02 6.96E +02 5.71E+02 3.86F+0 307TE+02 2.70E+02 1.80E i 02
1.70 7.04E+02 6.86E+02 546E+02 3.48E+02 2.71E+02 2.36E+02 1.52E+02
2.00 6.92E+02 6.71E +02 5.09E+02 3.00E+02 227E+Q2 1.94E +02 1.21E+02
2.50 6.71E+02 6.44E+02 4.51E+02 2.38E+02 1.72E+02 [45E+02 8.48E+01
3.00 6.51E+02 6.18E+02 3.99E+02 1.91FE+M © 1.34E4+02 1.10E +02 6.07L 101
3.50 6.30E+-02 591E+02 3.53E+02 1.56E+02 1.06E +02 8.58E+01 4.37E+01
4.00 6.08E+02 S5.65E+02 3.14E+02 L.29E+02 8.57E+01 6.75E+01 3.19E+01
5.00 5.63E+02 S.13E+02 251E+02 9.12E+01 5.66E +01 4.30E+01 1.89E +01
6.00 S5.19E+02 4.64E+02 2.03E+02 6.58E +01 3.77E+01 2.85E+01 1.32E+401
7.00 4.76E+02 4.20E+02 1.67E+02 4.82E+01 2.61E+01 1.98E+01 9.88FE+00
8.00 4.34E+02 3.79E+02 1.38E£+02 3.60E +01 1.92E +01 1.46E+01 7.39E+00
9.00 397E+02 344E+02 1.L1I6E+02 2.75E+01 1.50E+01 1.14E+01 5.38E+00
10.00 3.62E+02 312E402 9.83E+01 2.15E+01 [.23E+01 9.18E +00 3.89E+00
12.50 2.94E+02 2.48E+02 6.65E+01 1.31E+01 7.90E +00 5.64E +00 1.94E+00
15.00 245E+02 1.99E+02 4.54E+01 8.88FE+00 4.82E +00 3.40E+00 1.25E+00
17.50 2.07E+02 1.62E +02 3.13E+01 6.28E +00 2.94E+00 2.09E+00 9.09E-01
20.00 1.76E+02 1.33E+02 2.22E+01 4 46E +00 1.95E +00 1.40E+00 6.53E-01
22.50 1.49E£+02 1LIIE+02 1.L65E+01 3TE+00 1.44E+00 1.O3E+00 4.52E-01
25.00 [.25E+02 9.29E+01 1.29E+01 2.30E+00 1.14E+00 8.04E—-01 3.06E-01
27.50 1.OSE+02 7.83E+01 1.05E+01 [.72E+00 9.23E-01 6.42E—01 2.08E—-01
30.00 8.86£ +01 6.61E+01 8.75E+00 1.33E+00 7.51E~-01 5.12E-01 1.45E-01
35.00 6.36E +01 4.73E+01 6.11E+00 8.83E-01 4.79E-01 3.I13E-0t 7.86FE—02
40.00 4.64E+01 3.39E+01 4.16E+00 6.25£—01 2.93E-01 1.87E-01 4.95E-02
45.00 345E+01 245E+01 2.78E+00 4.48FE—-01 1.80E -0t 1.14E-01 345E—-02
50.00 2.61E+01 1.81E+01 } RO +00 3.21E-01 1.16E—01 7.37C- 02 2.553E—-02
55.00 2.03E£+0!1 1.38E+01 1.34E+00 2.30E-01 791E—-02 S.11E-02 1.95E-02
60.00 1.61E+01 1.09E +01 1.00E+00 1.67E—01 5.80E~02 3.80E-02 1.53E-02
65.00 1.31E+01 891E£+00 791E-01 1.25€-01 4.53E-02 3.01E-02 1.23E-02
70.00 1.10E+01 7.47F =00 6 56F —01 0.65E—-02 3.73E-02 2.52E- 02 1.01E—02
75.00 9.35E+00 6.41£+00 5.65£-01 7.78E—-902 3.23E~-02 220E-02 8.66E—03
80.00 8.13E+00 5.62E+00 5.01E-01 6.55E-02 2.90E~-02 1.99E -02 7.61E~03
85.00 7.22E+00 5.03£+00 4.56E-01 5.75E-02 2.69E-02 1.86E—02 6.88E—03
90.00 6.53E+00 4 5RF +00 423F-01 5.24E—-02 2.55E—02 1.77L-02 0.37E — 03
95.00 6.02E+00 4.24E+00 $.00E£-01 4.92E-02 247E-02 [.72E-02 6.01E-03
105.00 5.37E+00 381E+00 3.71E~01 4.64E~-02 241E-02 167E~02 5.57E-03
120.00 1.96E +00 3S54E+00 357E-01 4.66FE—-02 243E-02 1.67TE—-02 521E-03
135.00 1.88F 00 3 ARF +00 35RE—01 4.85E—-02 2,40 - 02 1.68£—02 3.00E-03
150.00 191E-00 3S50E+00 3.62E-0] S.04E-02 2.54E-02 1.70E - 02 4.86£—03
163.00 $.96E +00 353E+00 365E-01 SATE-Q2 2.56E-02 1.70E~02 4T771E-03
180.00 4.98E 00 35E-00 3.67E~01 S21E-02 2.57E-02 1.70E-02 4.74E - 03
total 323E+02 248K -02 5.07E+01 1.33E+01 7.98E +00 6.20E +00 3.04E+00
rel {t JI2E-02 232FE-02 548K =01 L32E-01 8. 11E+00 6.37E+00 3.29E+00
nrl ff ASTE~02 273E-02 6.26£ 01 1.55F£~01 9.61E£+00 7.57E+00 3.94E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964Q
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents toﬂ
cross sections from this work, “‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff"* represents total cross section
calculated from the nonrelativistic form factor—Continued®

y Photon energy (keV) o
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Californium (Z=98) :

0.00 7.39E +02 7.30E+02 7.30E+02 7.39E+02 7.38E+02 7.37E+02 7.37E 102
0.01 7.38E+02 7.38E+02 7.38E+02 7.37E+02 7.36E+02 7.36E+02 7.35E+02
0.02 7.37E+02 7.36E+02 7.36E+02 7.35E+02 7.34E+02 7.32E+02 7.30E+02
0.04 7.33E+02 7.29E+02 7.28E+02 7.26E+02 7.22E+02 7.18E+02 7.A5E+02
0.06 7.26E+02 TA8E+02 T.A1TE+02 7T.12E+02 7.05E +02 6.98E +02 6.94E+02
Q.10 TO5E+Q2 6R9E+Q2 6R/6E+Q02 ©I6E +02 6.62E +02 6.50E +02 6.42E +02
0.20 6.38E+02 6.04E+02 5.97F+02 5.78E+02 5.49E+02 5.27E+02 5.12E+02
0.30 5.69E+02 5.21E+02 S5.11E+02 4.84FE+02 4.46E+02 4.16E+02 397E+02
0.40 5.03E+02 4.44E+02 4.32E+02 4.02E+02 3.61E+02 331E+02 3.13E+02
0.50 442E+02 3.78E+02 3.66E+02 3.35E+02 2.95E+02 2.68E+02 2.52E+02
0.60 3.89E+02 324E+02 3A2E+02 2.82E+02 244E+02 2.19E+02 2.05E+02
0.70 342E+02 2.79E+02 2.67E+02 2.39E402 2.04E+02 1.81E+02 1.68E+02
0.80 3.03E+02 243E+02 2.32E+02 2.05E+02 1.73E+02 1.51E+02 1.39E+02
1.00 241E+02 1.86E +02 1.77E +02 1.54E+02 1.27E+02 1.09E+02 9.89E+01
1.20 1.94E+02 1.46E+02 1.38E+02 LL1ISE+02 9.57E+01 8.13E+01 7.30E+01
1.50 1.44E +02 1.05E+02 9.82E+01 8.28E +01 6.46E+01 5.30E+0t 4 62FE +01
1.70 1.20E+02 8.57E+01 7.98E+01 6.63E +01 5.02E+01 3.97E+01 3.35E+01
2.00 9.35E 401 6.42E+01 5.93E+01 4.81E+01 3.49E+01 2.64F +01 2.15E+01
2.50 6.25E+01 4.00E+01 3.64E+01 2.87E+01 2.06E+01 1.59E+01 1.34E+01
3.00 4.26E+01 2.56E+01 2.31E+01 1.82E+01 1.37E+01 1.19E+01 1.L1SE+01
3.50 2.98E+01 1.77E+01 1.60E +01 1.28E+01 1.01E+01 9.27E+Q0 9.36E+Q00
4.00 2.19E+01 1.35£+01 1.23E+01 9.93E+00 7.67E+00 6.56E +00 6.04E +00
5.00 1.36E+01 9.14E+00 8.43E+00 6.76E +00 447TE+00 2.78E+00 1.81E+00
6.00 9.42E+00 6.07E+00 5.52E+00 4.24FE+00 2.59E+00 1.49E+00 9.13E-01
7.00 6.63E+00 3.74E+00 333E+00 247E+00 1.62E+00 1.16E+00 9.25E—01
8.00 4.64E+00 235E+00 2.06E+00 1.51E+00 1.ILE+00 1.4E+00 1.LILE+0Q
9.00 3.28E+00 1.62E +00 1.42E+00 1.06E +00 8.35£-01 8.63E—01 1.02E+00
10.00 240E+00 1.25E+00 I.I1IE+00 8.52E-01 6.58£—-01 6.20E—01 6.51E—01
12.50 1.31E+00 8.41E—-01 T.69E—01 6.01£—01 3.69£—U1 20301 1.16£ -0l
15.00 8.57E-01 5.34E—01 4.82E~0t 3.56E—01 1.88E—01 8.60E —02 4.15E-02
17.50 5.78E£~01 3.01E-0t 2.61E-01 1.80FE -0t 9.76E—-02 5.51E-02 3S51E-(02
20.00 3.80E-01 1.67E—01 141E~0] 9.38E—02 5.70E-02 4.37E-02 4.01E—-02
22.50 248E—01 [.OIE—-01 843E-02 5.61E-02 39E-02 3S57TE-Q2 4.08£—02
25.00 1.64E—-01 6.72E-02 5.68E—-02 3.89E~02 277E-02 2.74E-02 323E-02
27.50 1L12E-0] 4.94E~-02 4.25E-02 3.02E-02 2.16E—02 1.96E—02 2.05£—-02
30.00 8.05E-02 3.89E-02 340FE-02 2.50E-02 1.72E-02 1.35E-02 L.1I6E—02
35.00 4.68E—02 2.63E—02 2.36E-02 1.78E—02 1.08£—02 6.06FE—03 3.54E-03
40.00 3.07E-02 1.81E—02 1.63E—-02 1.21E-02 6.52E—03 297E-03 1.40E—-03
45.00 2.16E-02 1.23£-02 1.09E-02 7.77E-03 387E-03 1.65E—-03 7.45E—-04
50.00 1.57E-02 8.28F—03 721E-03 487E-03 232E-03 1OLE-03 A431E~04
55.00 1LITE-02 5.67£-03 4.84E-03 3.14E-03 1 48E—-03 6.90E —04 3.67E—~04
60.00 8.92E-03 4.04E-03 340E-03 2.16E-03 1.O4E—03 534FE—-04 321E-04
65.00 6.99E—-03 3.01E-03 251E-03 1.58£-03 7.88E—04 445E-04 2.99E—04
70.00 5.67E-03 237E-03 1.98E—-03 1.24E-03 6.45E —04 3.96E-04 2.92E-04
75.00 4.78E—-03 1.98£—-03 1.L65E—-03 1.O4E—-03 5.62E—-04 3.66E—04 2.87E—-04
80.00 4 17E-03 1.72E-03 1.43E-03 9.14E—-04 5.07E-04 3.44F—04 2.80E—~04
85.00 AIE-03 LSSE-Q) 12BE-O) ®.32E 04 4TE-04 32E-03 2T2E-U4
90.00 346E-03 1.43£-03 1.20E-03 7.76E—04 4.45E-04 3.14E~04 2.64E—04
95.00 326E-03 1.35£-03 1L13E-03 7.36E—04 4.26F —04 3.03E-04 2.55E-04
103.00 2.99E-03 1.24E-03 1.04E—-03 6.81E—04 3.99E—-04 2.86E—04 242E—-04
120.00 275E-03 LI4E-03 9.55E—-04 6.29E—-04 374E-04 271E-04 2.30E-04
135.00 261E-03 1.08E-03 9.09E - 04 6.03E—-04 3.62E—04 2.64FE —04 224E—04
150.00 2.52E-03 1.O4E—-03 879E—-04 5.86E—04 3.56E£-04 2.62F 04 2.23E-04
165.00 2ATE—02 1OZE-03 8.63E - 04 5.79E-04 355E-04 2.63E—04 2.26E-04
180.00 2ASE-03 1.O2E-03 8.58£—04 S.77E-04 3.56F - 04 2.64E—04 227E—-04
total 2.26E 00 FA8E 00 1.36£-00 1ITE+00 SAHE-01 6.85E—01 6.11E—01
rel {f 24HE-00 1.59E ~00 LATE =00 1.20E =00 9.20E 01 7.58E—01 6TIE—0}
nrl ff 2.89E£-00 1OLE =00 1.77E =00 145E+00 LLHE+00 9.16E —01 R.I1E—0]

J. Foys. Lheli. fReL uata, voL £/, NO. b, 19938
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ipLE 1. Predicted S-matnix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
a8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
s sections from this work, *‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff* represents total cross sections
_siculated from the nonrelativistic form factor——Continued®

Photon energy (keV)

é
ideg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Einsteinium (Z=99)

0.00 7.59E+02 7.55E+02 T7.40E+02 T5TE+02 7.56E+02 7.5SE+02 7.54E+02
001 7.59E+02 7.55E+02 7.40E +02 7.57E+02 7.55E+02 7.55E+02 7.54E+02
0.02 7.59E+02 7.55E+02 7.40E+02 7.57E+02 7.55E+02 7.54E+02 7.53E+02
0.04 7.59E+02 7.55E+02 7.39E+02 7.56E +02 7.54E+02 7.53E+02 7.50E+02
0.06 7.59E+02 7.55E+02 7.39E+02 7.55E+02 7.52E+02 7.50E+02 7.45E+02
0.10 7.59E+02 7.55E+02 7.39E+02 T.51E+02 745E+02 T42E+02 7.29E+02
0.20 7.58E+02 7.54E+02 7.35E+02 7.33E+02 7A8E+02 7.09E+02 6.74E +02
0.30 7.58E+02 7.53E+02 7.28E+02 T.09E +02 6.83E+02 6.68E +02 6.15E+02
0.40 7.57TE+02 7.52E+02 T.19E+02 6.82E +02 6.46E+02 6.26E+02 5.56E+02
0.50 7.56E+02 7.50E+02 7.10E+02 6.53E+02 6.09E+02 5.84E+02 5.00E+02
0.60 7.54E+02 T47E+02 6.98E+02 6.25E+02 5.73E+02 S43E+Q2 4 48E+Q2
0.70 7.52E+02 T44E+02 6.87E+02 5.96E+02 5.37E+02 5.03E+02 4.01E+02
0.80 7.50E+02 741E+02 6.74E+02 5.68E+02 5.02E+02 4.66E+02 3.60E+02
1.00 745E+02 7.34E+02 6.48E+02 5.14E+02 4.38E+02 3.99£+02 2.92E+02
1.20 7.39E+02 7.26E+02 6.23E+02 4.63E+02 3.82E+02 3.43E+02 241E+02
1.50 7.28E+02 7.11E+02 5.84E+02 3.95E+02 3.13E+02 2.76E+02 1.84E+02
1.70 7.20E+02 7.01E+02 5.58E+02 3.57E+02 2.77E+02 241E+02 1.55E+02
2.00 7.08E +02 6.86F +02 5.20E+02 3.07E+02 231E+02 1.98E+02 1.23E+02
2.50 6.87E+02 6.59E+02 4.61E+02 243E+02 1.76E+02 1.48E+02 8.70E+01
3.00 6.67E+02 6.32E+02 4.07E+02 1.95E+02 1.37E+02 1.13E+02 6.26E +01
3.50 6.45E+02 6.05E+02 3.60E+02 1.60E+02 1.09E+02 8.80FE +01 4.52E+01
4.00 6.24E+02 5.79E+02 3.20E+02 1.32E+02 8.79E+01 6.94E+01 3.30E+01
5.00 S5.78E+02 5.26E +02 2.55E+02 9.34E+01 5.83E+01 4.44E +01 1.95E +01
6.00 5.33E+02 4.76E+02 2.06E +02 6.76E +01 391E+01 2.94E +01 1.34E+01
7.00 4.89E+02 431E+02 1.69E +02 4.98E+01 2.70E +01 2.04E+01 1.01E+01
8.00 4.47E+02 3.89E+02 1.40E +02 3.72E+01 1.97E+01 1.50E+01 7.59E +00
900 4 0RE+02 I S2E+02 1.1RF+02 2 R84F +01 1.54E+01 1.16E+01 5.57E+00
10.00 3.72E+02 3.20E+Q2 1.00E +02 2.22E+01 1.26E+01 9.37E+00 4.04E+QQ
12.50 3.01E+02 2.53E+02 6.78E+01 1.34E+01 8.09E +00 5.79E+00 2.01E+00
15.00 2.50E+02 2.03E+02 4.65E+01 9.07E+00 5.00E+00 3.53E+00 1.28E +00
17.50 2.11E+02 1.66E+02 3.21E+01 6.44E +00 3.06E+00 2.17E+00 0.20E—-01
20.00 [.80E +02 1.36E+02 2.27E+01 4.59E +00 2.02E+00 1.44E+00 6.73E—01
22.50 1.53E+02 1.13E+02 1.68E+01 3.28E+00 1.47E+00 1.05E +00 471E-01
25.00 1.29E+02 9.51E+01 1.30E+01 2.38E+00 1.16E+00 8.22E-01 3.21E-01
27.50 1.09E +02 8.03£+01 1.05E+01 [.78E +00 0.42E-01 6.58L Ol 2.1 01
30.00 9.19E+01 6.80E+01 8.74E +00 1.38E+00 7.70E—-01 5.27E-01 1.52E-01
35.00 6.61E+01 4.89E+01 6.11E+00 9.06E —01 4.96E-01 3.26E-01 8.19E—-02
40.00 4.84E +01 3.51E+01 4.18E+00 6.41E~01 3.07E-01 1.96E - 01 5.11E£-02
45.00 3.60E+ 01 2.55E+01 2.80L 100 4.62C 01 1.89L 01 1.20E—01 3.54E—02
50.00 2.73E+01 1.88E +01 1.90E +00 33301 1.21E-01 7.73E-02 2.61E-02
55.00 2.12E+01 1.43E+01 1.33£+00 2.40E-01 8.28E—02 5.32E-02 1.99E—-02
60.00 1.68E +01 1.13E+01 9.90E—01 1.75E~01 6.03E—02 394E-02 1.57E-02
65.00 1.37C+01 9.15£+00 777601 1.31£-01 4.69E—02 3.11E-02 1.26E—02
70.00 1.14E+01 7.65E+00 6.41E—-01 1.01E-01 3.85E~02 2.59E-02 1.OSE-02
75.00 9.70E +00 6.56E +00 5.50E-01 8.16E—02 332E-02 2.26E-02 8.98FE—0Q3
80.00 8.45E-00 5.75E+00 4.88E—01 6.86E —02 2.98E-02 2.04FE—-02 7.92E-03
85.00 T.31£+00 5.153E+00 4.44E£—-01 6.01E—02 2.76E—02 1.90E—02 7.18E—03
90.00 6.80E +00 4. 70E +00 . 12E-01 5.46E—-02 2.62E-02 1.82E-02 6.67E—03
95.00 6.29E+00 1.37E+00 3.90F - 01 5. 12E-02 2.54E-02 1.76E—-02 6.31E—-03
105.00 5.64E 00 3.94E£+00 3.63E-01 4.82E-02 2.48E~02 1.72E—-02 5.86E—03
120.00 5.25€ =00 3.69E+00 3.49E-01 4.83E-02 2.51E~-02 1.72E-02 5.50E—03
135.00 SA9E =00 364E+00 348E-01 S02E-02 257E-02 115E-02 5.29E-03
150.00 3.25E+00 267E-00 351E-01 5.22E-02 2.62E-02 1.76E—02 5.15E-03
163.00 S31E+00 3.70E£ =00 3.53F£-01 5.36E—-02 2.66E—02 1.77E-02 5.07E-03
180.00 334 ~00 3725 +00 333E-01 5408 U2 26/E—U2 17 1E-02 5.04E — 03
total 33E+D2 2.55E+02 S5.13E+01 1.36E+01 8.20E +00 6.37E+00 3.23E+00
rel ff I4E-02 2.59E-02 5.62E +01 1.36E£+01 8.33E+00 6.54E +00 3.38E+00

nrl ff J67TE+02 281E£-02 6.44£~01 1.60E +0t 9.90E ~00 7.81E+00 4.06E +00
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TasLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 9&
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tc
cross sections from this work, ‘‘rel ff** represents total cross sections calculated from the relativistic form factor and “‘nrl ff’ represents total cross secti
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

6
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Einsteinium (Z =99}

0.00 T54E+02 7.54E+02 7.54E+02 7.53E+02 7.53E+02 7.52E+02 7.52E+02
0.01 7.53E+02 753E+02 752E+02 7.52E+02 7.51E+02 7.50E +02 7.49E+02
0.02 7.52E+02 TSLE+Q2 7S51E+02 7.50E +02 7.48E+02 747E+02 7.45E +02
0.04 748E+02 T44E+02 TAIE+Q2 TALE+02 7.37E+02 7.33E+02 7.30E+02
0.06 T40E+Q2 7.33E+02 7.32E+02 7.27E+02 7.20E +02 TA3E+02 7.09£ 402
0.10 7.20E+02 7.04FE +02 7.01E+02 6.91E+02 6.77E+02 6.65E +02 6.57F +02
0.20 6.53E+02 6.19E+02 6.11E+02 5.92E+02 5.63E+02 5.40E+02 5.24E+02
0.30 5.83£+02 534 +02 5.24C +02 4.97C +02 4.57C +02 4270402 4.07E +02
0.40 5.16E+02 4.56E+02 4.43E+02 4.12E+02 370E+02 339E+02 3.20E+02
0.50 4.53E+02 3.88E+02 3.75E+02 3.43E+02 3.02E+02 2T4E+02 25TE+02
0.60 3.98E+02 3.32E+02 3.19E+02 2.88E+02 249E+02 224E+02 2.09E+02
0.70 3.51E+02 2.85E+02 2.73E+02 244E+02 2.08E+02 1.85E+02 LTIE+(2
0.80 3.10E+02 2.48E+02 2.36E+02 2.09£+02 1.76E+02 1.54E+02 1A2E+02
1.00 2.46E+02 1.90E +02 1.80E+02 {.57TE+02 1.29E+02 [LI2E+Q2 LO2E+02
1.20 1.98E+02 1.49E+02 1.40E +02 1.21E+02 9.80E+01 8.34E+01 7.50E+01
1.50 147E+02 1.07E+02 1.01E+02 8.50E£+01 6.66E+01 547E+01 4.77E+01
1.70 1.23E+02 8.830E +01 8.20E+01 6.83E+01 5.19E+01 4.11£+01 347E+01
2.00 9.58E +01 6.61E+01 6.11E+01 4.97E +01 3.61E+01 2.73E+01 2.22E+01
2.50 6.44F +01 4.14E+01 377E+01 2.98F+01 2.12E+01 1.62E+01 [.36£+01
3.00 4.40E +01 2.65E4+01 2.40E£+01 1.88EF +01 1.41E+01 1.21E+01 1.14E+01
3.50 3.09£+01 1.82E+01 1.65E+01 1.31E+01 1.O3E+01 9.46E +00 9.57E+00
4.00 2.26E+01 1.37E+01 1.25E+01 1.O1E+01 7.84E +00 6.82E +00 6.42E+C0
5.00 1.39E£+01 9.30E+00 8.57E+00 6.88E+00 4.61E+00 2.94E +00 1.96E +00
6.00 9.63E+00 6.26E+00 5.71E+00 4.41E+00 2.69E+00 1.53E+00 9.29E 01
7.00 6.82E+00 391E+00 349E-+00 2.60E +00 1.68E£+00 1.16E+00 891E~01
8.00 4.79E+00 245E+00 2.15E+00 1.58E+00 1.15E+00 1.04E+00 1.08E +00
9.00 3.40E+00 1.68E+00 1.47E+00 1.10E +00 8.57E-01 881E—-01 1.04E+00
10.00 248E+00 1.28E+00 [.14E+00 8.67E~-01 6.74E—01 6.50E—01 T.02E-Q1
12.50 1.35E+00 8.56E—01 7.82E-01 6.12E~-01 3.82E-01 2.18E-01 1.29E - 01
15.00 8.79E -0t 5.54E-01 5.01E-01 3.72E-01 1.98E-01 9.02E-02 431E-02
17.50 S96E — 01 317E-01 2.76E-01 1.91E-01 1.03E-01 SH1E—-02 344E-02
20.00 3.96E-01 1.77E—01 1.50E - 01 9.96E - 02 595E-02 4.40E-02 3.86E 02
22.50 2.59E-01 1.06E — 01 8.87E-02 5.89E-02 391E-02 3.61E-02 4.02E-02
25.00 1.72E-01 7.00E-02 5.90E—~02 4.02E-02 2.84E~02 281E-02 3.31E-02
27.50 1L1I8E—-01 SO9E-02 4.36E—-02 3.08£-02 2.20E-02 2.04E-02 2.18E-02
30.00 8.40E—-02 397E-Q02 347E-02 253E-02 1.76E-02 141E-02 1.26E£-02
35.00 $.84E-02 267E-02 240£-~02 [.81E-02 ILIIE-02 6.44£—03 391£-03
40.00 3ASE-2 1.85£-02 1.67E~02 1.25E-02 6.80E—03 3.16E-03 1.52£-03
45.00 221E-02 1.27E-02 1.13£~-02 8.11E-03 4.09E—-03 1.76E-03 7.95E~04
30.00 1.6LE-02 8.63E£-03 7.54E~03 5.14E-03 2.48E-03 1.O7TE-02 5.10E - 04
55.00 1.20E-02 5.95FE-03 5.11E~03 335E-03 1.60E—03 7.39E-04 387E-04
60.00 9.22E-03 4.26£-03 3.61E~03 2.31£-03 LI2E-03 5. 73E-04 3.39E-04
65.00 7.26E-03 319E-03 2.68£—-03 1.70£-03 8.53E-04 478E—-04 317E-04
70.00 592£-03 2.53£-03 211E-03 1.34E-03 7.00E - 04 4.26E—04 3.09E-04
75.00 S.01E-03 211F-03 1.76E-03 1.12E-03 6.09E—04 3.94E-04 3.05£—-04
300.00 439E-03 1.84E£~03 1.54£~-03 9.88F —04 5.50E—~04 3TIE-04 2.98E—04
85.00 396K 03 1.66E£ ~03 1.39E£~03 8.99E —04 S.10E-04 3.53E-04 2.90F —04
90.00 366E-03 1L.34E-03 1.29E~03 8AOE —04 4.83£~-04 3.39E-04 2.82E—-04
95.00 IASE-03 145E~03 1.22E-03 796E - 04 4.62E-04 3.26E-04 2.73E-04
105.00 IVTE~03 133E-03 LI2E-03 7.37E-04 432E-04 3.08£-04 2.59E£-04
120.00 293E-03 1.22E-03 1.O3E~03 6.81E~04 4.05E-04 2.92E-04 247E—-04
135.00 279 --03 1LY6E~03 9.81E-04 6.52E 04 3.92£~04 2.84£ 04 241E-04
150.00 269K -03 LI2E-03 949E - 04 6.34E -04 3.85E-04 2.82E-04 239k - 04
165.00 264502 LI0E~02 9.32E-04 6.20F - 04 383E-04 2.83E-04 241E—04
18000 202E-03 1L10£~03 9.27E-04 6.24F - 04 383E-04 2.84E-04 243E-04
total 233E-00 [.52E~00 1 40E-00 LI4E =00 8.65E~01 7.05E-01 6.28E—01
rel ff 2ATE-00 |.64E ~00 [LSTE-00 1.24E 00 947£~01 781E—-0 691E-01
nrl 1t 298E 00 1L98E ~00 1.82£ 00 1.50£ =00 LISE+Q0 945E-01 8.37E-01
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tic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
s work, “‘rel "’ represents total cross sections calculated from the relativistic form factor and *‘nrl ff** represents total cross sections
_sjculated from the ponrelativistic form factor—Continued®

Photon energy (keV)

14
1deg) 50.0 59.5 1454 3165 411.8 468.1 661.6
Femnium (Z=100)

0.00 7.75E+02 7.70E+02 7.53E+02 1. 72E+02 1T71E+02 7.70E+02 7.69E +02
0.01 7.75E+02 7.70E+02 7.53E+02 7.72E+02 7.70E +02 7.770E+02 7.69E +02
0.02 7.75E+02 7.70E+02 7.52E+02 71.71E+02 7.70E+02 7.69E+02 7.68E +02
0.04 7.75E+02 7.70E+02 7.52E+02 7.71E+02 7.69E+02 7.68E+02 7.65E+02
0.06 71.75E+02 7I0E+Q2 7.52E+02 7.70E+02 7.67E+02 7.65E+02 7.60E+02
0.10 7 74E+02 7.70E+02 751E+02 7.66E+02 7.60E +02 75TE+02 7.44E +02
0.20 774E+02 7.69E +02 747E+02 7.48E+02 7.33E+02 7.24E402 6.90E +02
0.30 7I4E+02 7.68E +02 TAIE+02 7.24E+02 6.98E+02 6.83E+02 6.30E +02
0.40 TIE+02 7.67E+Q2 7.32E+02 6.97E+02 6.62E+02 6.41E+02 5.70E+02
0.50 TTE+02 7.65E+02 7.23E+02 6.68E+02 6.24E+02 5.99E +02 5.13E+02
0.60 7.70E +02 7.62E+02 T.HE+02 6.40E+02 SBTE+Q2 5.57E+02 4.60E+02
0.70 7.68E +02 7.60E +02 7.00E+02 6. 11E+02 5.50E+02 5.16£+02 4. 11E+02
0.80 7.66E +02 7.56E+02 6.87E+02 5.83E+02 5.15E+02 4.78E+02 3.69E+02
1.00 7.61E+02 7.49E +02 6.62E+02 527E+02 4.49E +02 4.09E+02 2.99E+02
1.20 7.55E+02 741E+02 6.36E+02 4.75E+02 391E+02 351E+02 2.40L +02
1.50 7.44E+02 7.27E+Q2 597E+02 4.05E+02 3.21E+02 2.82E+02 1.87E+02
1.70 7.36E+02 7T.17E+02 STIE+02 3.65E+02 2.82E+02 2.45E+02 1.59E+02
2.00 7.24E +02 7.01E+02 5.32E+02 3.14E+02 2.36E+02 2.02E+02 1.26E+02
2.50 7.03E+02 6.75E+02 4.71E+02 247E+02 1.79E+02 LOLE+02 8.92E+01
3.00 6.83E+02 6.48E +02 4.16E +02 1.99E+02 1.40E+02 1.15E+02 6.44E +01
350 6.62E+02 6.20E+02 3.68E+02 1.63E+02 1.L1E+02 9.02E+01 4.68E+01
400 6.40E +02 5.93E+02 3.26E+02 1.35E+02 9.00E+01 7.13E+01 3.42E+01
5.00 5.95E+02 5.40E+02 2.59E+02 9.57TE+01 6.01E+01 4.58E+01 2.00E+01
6.00 5.49E +02 4.89E+02 2.09E+02 6.95E+01 4.0SE+01 3.04E+01 1.37E+01
7.00 5.04E +02 442E+02 L.71IE+02 5.13E+01 2.79E+01 2.11E+01 1.03E+01
8.00 4.60E+02 3.99E+02 1.42E+02 3.84E+01 2.03E+01 1.54E+01 7.78E+00
9.00 4.19E+02 3.61E+02 1.20E+02 293E+0) 1.5TE+01 1.19E+01t 5.77E+00
10.00 3.82E+02 3.27E+02 1.O2E+02 2.29E+01 1.28E+01 9.55E+00 4.20E+00
12.50 3.07E+02 2.59E+02 6.92F+01 1.37E+01 8.28E+00 5.94E +00 2.08E+00
15.00 2.54E+02 2.08E+02 4.76E+01 9.26E+00 5.18E+00 3.66E +00 1.31E+00
17.50 2.15E+02 1.69E+02 3.29E+01 6.59E +00 3.18E+00 2.26E+00 9.49E - 01
20.00 1.84E+02 1.39E+02 2.32E+01 4.72E+00 2.09E+00 1.49E +00 6.93E~01
2250 1.56E+Q2 1.16E+02 1.70E+01 3.39£+00 [.51E+00 1.08E+00 4.89E -0t
25.00 1.33E+02 9.74E+01 1.31E+01 247E+00 1.18E+00 8.40EF-01 3.36E-01
27.50 LI2E+02 8.24E +01 1.06E+01 1.84E+00 9.61E—-01 6.73E—01 2.30E-01
30.00 9.51E+01 6.99E+01 8.72E+00 1.42E+00 7.88E-01 5.41E -0t 1.60E —~01
35.00 6.83E +01 5.04E+01 6.10E+00 9.29E-01 5.14E-01 339E-01 8.55E—02
40.00 5.04E+01 3.64E~01 420E+00 6.57TE—-01 321E-01 2.05E-01 5.27E—-02
45.00 3.76E+01 2.64E +01 2.32E+00 4.76E- 01 1.99E—01 1.26E 01 3.62E—02
50.00 2.85E+01 1.95E+01 1.91E+00 345E-01 1.28E-01 8.10E-02 2.66E-—-02
55.00 2.21E+01 1.48E+01 1.33E+00 2.50E-01 8.66E — 02 5.56E 02 2.04E--02
60.00 1.75E+01 1.16E+01 9.79E-01 1.83E-01 6.28E—02 4.09E-02 1.60E—02
65.00 1.42E+01 9.39E+00 7.62E—01 1.37E-01 4.85E-02 3.21E-02 130E-02
70.00 1.18E+01 783E+00 6.24E—01 1.06E— 01 3.97E~02 2.66E-02 1.08E—-02
75.00 1.01E+01 6.70£ +00 5.34E-01 8.56E 02 341E-02 2.32E-02 9.30£—-03
80.00 8.77E+00 5.88£=00 4.73E-01 719E-02 3.06E—02 2.09E-02 8.23E—03
85.00 7.80E +00 527E+00 430E-01 6.28E—02 2.83E-02 1.95E-02 7.49E—03
90.00 7.08E+00 4.82E+00 4.00E-01 5.70E—-02 2.69E—-02 1.86E—02 6.97E-03
95.00 6.56E +00 4.49E+00 3.79E-01 5.34E-02 2.60E—02 1.81E—-02 6.61E—03
105.00 5.92E +00 4.07E+00 3.54E-01 S.01£-02 2.54E~02 1.77E-02 6.16E—-03
120.00 5.56E +00 3.84E +00 3.40C 01 5.00E—02 2.58E—-02 1.78E - 02 SRIE—-03
135.00 5.53E+00 3.81E+00 337E-01 5.20E-02 2.65E~02 1.81E-02 5.60E—03
150.00 5.61E+00 3.84E +00 3.38E-01 S41E—-02 ANE-02 1.83£-02 546E—03
165.00 5.69E+00 3.89E+00 3.40E~01 5.55E-02 275E-02 1.84E—02 5.38£-03
180.00 5.72E+00 3.90E+00 340£-01 5.60E—02 2.76E-02 1.84E-02 5.35E-03
total 346E +02 261E+02 5.19E+01 1.40E ~01 8.42FE +00 6.54E +00 3.32E+00
rel ff 349E+02 265E+02 5.77E+01 1.39E+01 8.56E +00 6.72E+00 3.48E+00
nrl ff 376E+02 2.88E+02 6.62E+01 1.64E£+01 1.02E+01 8.04E+00 4.19E+00
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964_(jI
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents :qj
cross sections from this work, *‘rel ff'’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff'* represents total cross sectiogy
calculated from the nonrelativistic form factor—Continued® '

——

Photon energy (keV)

[
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Fernium (Z=100)

0.00 7.69E+02 7.69E+02 7.69E +02 7.68E+02 7.68E+02 7.67E+02 7.66E +02
0.01 7.68E+02 7.67E+02 7.67E+02 7.67E+02 7.66E+02 7.65E +02 7.64E+02
0.02 7.67E+02 7.66E+02 7.66E +02 7.65E+02 7.63E+02 7.62E+02 7.60E +02
0.04 7.63E+02 7.59E+02 7.58E+02 7.56E+02 7.52E+02 T48E+02 TASE+02
0.06 7.56E+02 748E+02 T4TE+02 7.42E+02 7.35E+02 7.29E+02 7.24E+(2
0.10 7.35E+02 7.20E+02 7.16E+02 7.07E+02 6.92E+02 6.80E+02 6.72E+02
0.20 6.68E +02 6.34E+02 6.26FE +02 6.07E+02 5.77E+02 5.53£+02 5.38E+02
0.30 5.98E+02 5.48E+02 5.37E+02 5.09E+02 4.69E+02 4.38E+02 4.18E+02
0.40 5.29E+02 4.68E+02 4.55E+02 4.23E+02 3.79E+02 347E+02 3.27E+02
0.50 4.65E+02 3.98E+02 3.84E+02 3.51E+02 3.09E+02 2.79E+02 2.62E+02
0.60 4.08E+02 3.39E+02 3.26E+02 2.94E+02 2.54E+02 2.28E+02 2.13E+02
0.70 3.59E+02 2.92E+02 2.79E+02 2.49E+02 2.12E+02 1.89E+02 1.75E+02
0.80 3.17E+02 2.53E+02 241E+02 2.13E+02 L.79E +02 1.58E+02 1.45E+02
1.00 2.51E+02 1.94E+02 1.83E+02 1.60E +02 1.32E+02 1L14E+02 1.04E+02
1.20 2.02E+02 1.52E+02 L43E+02 1.24E+02 1.00E+02 8.55E+01 7. 710E+01
1.50 1.50E+02 1.LI0E+(2 1.03E+02 8.72E+01 6.85E+01 5.64E+01 4.93E+01
1.70 1.26E+02 9.02E+01 8.41E401 7.03E+01 5.36E +01 4.26E+01 3.60E +01
2.00 9.80E +01 6.80E +01 6.29E +01 5.13E+01 3.74E+01 2.83E+01 2.30E+01
2.50 6.63E+01 4.29E +01 3.91E+01 3.09E+01 2.19E+01 1.66E +01 1.38E+01
3.00 4.55E+01 2.75E+01 2.48E+01 1.95E+01 1.44E+01 1.22E+01 1.14E+01
3.50 3.19E+01 1.88E+01 1.70E+01 1.34E+01 1.OSE+01 9.63E+00 9.74E+00
4.00 2.33E401 1.40E+01 1.28E+01 L.O2E+01 8.00E+00 7.09E+00 6.81E+00
5.00 1.43E+01 9.44E+00 8.70E +00 7.00E +00 4.75E+00 3.HEA+00 2.14E+00
6.00 9.84E+00 6.45E+00 5.90E +00 4.57E+00 2.80E +00 1.58E+00 949E—-01
7.00 7.00E +00 4.09E+00 3.65E+00 2.73E+00 1.74E +00 1.16E+00 8.57E~-01
8.00 4.96E+00 2.57E+00 2.25E+00 1.66E +00 1.19E+00 1.04E+00 1.04E +00
9.00 3.53E+00 1.74E+00 1.52E+00 1.13E+00 8.80E£—-01 8.98E 01 1.05E+00
10.00 2.57TE+00 1.31E+00 1.16E+00 8.82E-01 6.90E—-01 6.80E—-01 7.55E—-01
12.50 1.39E+00 8.70E—-01 7.94E-01 6.22E-01 3.96E—01 2.35E-01 [.45E—-01
15.00 9.00E-01 5.74E-01 5.21E-01 3.90E -0l 2.09E-01 948E-02 4.50E—-02
17.50 6.15E-01 3.34E-01 2.92E~-01 2.03E-01 [.09E - 01 5.T2E-02 3.36E—02
20.00 4.12E-01 1.88E—-01 1.59E-01 1.06E - 01 6.22E-02 442FE~-02 371E-02
22.50 2. 712E~01 1.12E—01 9.35E-02 6.19E—~02 4.05£-02 3.63E-02 3.95E-02
25.00 1.80E-01 7.30E~-02 6.14E-02 4.16E-02 291E-02 2.87E~02 3.38E—-02
27.50 1.23F-01 5.26E—02 448E 02 3.14 02 2.24L - 02 2.11E-02 2.32E8-02
30.00 B8I1TE—-02 4.07E-02 353E-02 2.56E-02 1.79E—02 1.48E—02 1.38E~02
35.00 5.00E-02 2.72E-02 243E-02 1.83E-02 1.LI4E-02 6.84E —03 4.32E-03
40.00 324E-02 1.90E-02 1.71E-02 1.28E-02 7.08E-03 3.37E-03 1.66FE —03
45.00 227E 02 1.312-02 1.17£-02 8.45E—03 4.32E—03 [.87TE—03 8.50F£ — 04
50.00 1.65E—-02 8.97E-03 7.87E-03 543E-03 2.64E-03 [.LISE-03 S.39E—04
55.00 1.24E-02 6.24E-03 5.38E-03 357E-03 1.72E—-03 . 7.90E - 04 4.09E-04
60.00 9.53E-03 4.50E—-03 3.82E-03 248E~03 1.21E-03 6.14E—04 3.58E-04
65.00 7.53E—03 3.38£—03 2.85£—03 1.83E—03 9.24E — 04 5.13E-04 3.34E —04
70.00 6.17E-03 2.69E-03 226E-03 144E-03 7.58E—04 4.58E—-04 3.27E—-04
75.00 5.25E-03 2.25E-03 1.89E—-03 1.21E-03 6.60E — 04 4.24E—-04 3.23E-04
80.00 4.61E-03 1.97E-03 1.65F-03 1.07E-03 5.96E~04 399E-04 318FE~-04
85.00 4.17E-03 1.78E~03 1.49E—-03 9.72E-04 5.53E£-04 3.80E—04 3.09E—-04
90.00 3.87E-03 1.65E—-03 1.39E-03 9.08E 04 5.23E-04 3.65E—-04 3.01E-04
95.00 3.65E-03 1.56E£—03 1.31£-03 8.61E—04 S.00E—-04 3.52E-04 2.92E-04
105.00 3.37E-03 143E£-03 L2ALE-03 797E-04 4.68E—-04 333E-04 2.78E—-04
120.00 3.13E-03 1.32E-03 L11E-03 7.37E-04 4.38E—04 3. I5E—-04 2.65E—-04
135.00 298E—-02 1.2SE-03 LO6E ~03 T.05E-04 4.23E~-04 3.06E—-04 2.58F£—04
150.00 288E—03 1.21E-03 1.02E-03 6.86E — 04 4.16E—04 3.03E-04 2.56E—-04
165.00 2.82E-03 1.L19E-03 1.O1IE-03 6.76E —- 04 4 14E£-04 3.04E-04 2.58E-04
180.00 2.80E—-03 1.1I8E—-03 1.OOE—03 6.74E — 04 JA4E-04 3.05E-04 2.59E-04
total 2.39E+00 1.57E+00 TA4E 00 1 18E+00 8.89E 01 7.25E-01 6.46F—01
rel ff 254E+00 1.68E +00 1.55E~00 1.27E+00 9.74E 01 8.03£ -0l T1HE~01

nrl ff 307E+00 204E+00 1.83E£ 00

S4E+00 LLISE+00 9.76L -0l 8.64E—-01
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sif | Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
g, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents total
axs sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form faqtor and. “‘nrl ff” represents total cross sections
_‘Jiculaled from the nonrelativistic form factor—Continued* ‘

Photon energy (keV)

4
ieg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
\fendelevium (Z=101)

0.00 791E+02 7.86E-+02 7.65E+02 7.87E+02 7.86E+02 7.85E+02 7.84E+02
.01 791E+02 7.85E+02 7.65E+02 7.87E+02 7.85E+02 7.85E+02 7.84E+02
0.02 791E+02 7.85E+02 7.65E+02 7.86E+02 7.85E+02 7.84E+02 7.83E+02
.04 791E+02 7.85E+02 7.65E+02 7.86E+02 7.84E+02 7.83E+02 7.80E+02
0.06 T91E+02 7.85E+02 7.65E+02 7.85E+02 7.82E+02 7.80E +02 “175E4+02
0.10 7.90E+02 7.85E+02 7.64E+02 7.81E+02 7.75E+02 7.72E+02 7.59E+02
.20 7.90E+02 7.84E+02 7.60E +02 7.64E +02 749E+02 7.40E+02 7.05E+02
0.30 7.90E+02 7.84E+02 7.53E+02 T40E+02 7.14E +02 6.99E+02 6.45E 1 02
0.40 7.89E +02 7.82E+02 7.45E+02 7.13E+02 6.77E+02 6.57TE+02 5.85E+02
0.50 7.87E+02 7.80E+02 7.36E+02 6.84E +02 6.40E +02 6.14E+02 5.26E+02
0.60 7.86E+02 7.77E+02 7.25E+02 6.56F +02 6.02E+02 ST1E+02 4.72E+02
0.70 7.84E+02 7.75E+02 TIIE+00 6.26F+02 S5.64E+02 5.30E 102 4.220+02
0.80 7.82E+02 7.72E+02 7.01E+02 5.97E+02 5.28E+02 491E+02 3.78E+02
£.00 7.77E+02 7.65E+02 6.75E+02 540E+02 4.61E+02 4.20E+02 3.05E+02
1.20 7.71E+02 7.57E+02 6.49E +02 4.87E+02 4.01E+02 3.59E+02 2.50E+02
1.50 7.60E +02 TAIE+02 A 10E+02 A.16E +02 3.28E+02 2.88L 1102 [.91E+02
1.70 7.52E+02 7.33E+02 5.83E+02 3.74E+02 2.88E+02 2.50E +02 1.62E+02
2.00 740E+02 7.17E+02 SA4E+02 321E+02 2.40E+02 2.06E+02 1.29E+02
2.50 7.20E+02 6.91E+02 4.82E+02 2.52E+02 1.82E+02 1.54E+02 9.14E+01
.00 7.00E +02 6.63E+02 4.26E+02 2.03E+02 1.42E+02 1.18E+02 6.63E+01
3.50 6.78E+02 6.36E+02 3.76E+02 1.66E +02 1.L14E+02 9.24E+01 4.84E+01
4.00 6.57E+02 6.08E +02 3.32E+02 1.38E+02 9.22E+01 7.33E+01 3.55E+01
5.00 6.11E+02 5.54E+02 2.63E+02 9.79E+01 6.19E +01 4.73E+01 2.06E+01
6.00 S5.65E+02 S.02E+02 2.12E+02 T.14E 401 4.19E+01 3.14E+01 1.40E+01
7.00 S.18E+02 4.53E+02 1.74E+02 5.29E+01 2.89E+01 2.17E+01 1.04E+01
8.00 4.73E+02 4.09E+02 1.44E+02 3.97E+01 2.09E+01 1.58E+01 7.98E+00
9.00 431E+02 3. 70E+02 1.21E+02 3.03E+01 1.61E+01 1.21E+01 5.96E+00
10.00 3.92E+02 3.35E+02 1.03E+02 2.36E+01 1.30E+01 9.74E +00 437E+00
12.50 3.14E+02 2.64E+02 7.04E +01 1.40E +01 8.46F +00 6.08E+00 2.15E+00
15.00 2.59E+02 2.12E+02 4.87E+01 9.45E+00 5.36E+00 3.79E +00 1.34E+00
17.50 2.19E+02 1.72E+02 3.37E+01 6.74E +00 3.31E+00 2.35E+00 9.68E-01
20.00 1.87E+02 1.42E+02 2.37E+01 4.86E+00 2.16E+00 1.54E +00 7.13E-01
22.50 1.60E +02 [L18E+02 1.73E+01 351E+00 1.55E+00 L11E+00 S.08E-01
25.00 1.36E+02 9.97E+01 1.32E+01 2.56E+00 1.20E +00 8.58E-01 3.52E-01
27.50 116E+02 8.44E+01 1.05E +01 1.90E +00 9.79E-01 6.88E —01 242E-01
30.00 9.85C +01 7.17E+01 8.68E +00 1.46£ +00 8.05E-01 5.55E-01 1.68E—01
35.00 7.15E+01 5.20E+01 6.08E +00 9.52E-01 S.31E-01 3.52E-01 8.93E-02
40.00 5.26E+01 3.77E+01 4.21E+00 6.73E-01 3.35E-01 2.15E-01 544E-02
43.00 3.92E 401 2.74E-01 2.84E+00 4.90E-01 2.09E~01 1.32E-01 37ME-02
50.00 2.98E +01 2.02£~01 1.91E+0U 3.57E~-01 1.34E-01 8.50E-02 272E-02
55.00 231E+01 1.33£+01 1.32E+00 2.60E-01 9.08E-02 5.80E—-02 2.08E-02
60.00 1.83E +01 1.20E +01 9.66E-01 1.92E~-01 6.55E—-02 4.24E—-02 1.64E—-02
65.00 1.48E+01 9.63E+00 745E-01 1.44F - 01 5.03E-02 3.31E-02 1.33£-02
70.00 1.23E+01 8.00E +00 6.07E—-01 1.12E-01 4.10E~02 2.74E-02 1.LI2E—-02
75.00 1.O4E +01 6.84E +00 5. 17E-01 8.99E£-02 351E-02 2.38E—-02 9.63E—-03
80.00 9.09E+00 6.00E +00 4.57E-01 7.53E-02 3.14E-02 2.15£-02 8.55E-03
85.00 8.10E+00 5.38E+00 4.16E-01 6.58E—02 2.90£-02 2.00E-02 7.80E—03
90.00 7.36E+00 4.93E+00 3.87FE-01 S95E-02 275E—-02 1.91E~02 7.28E—-03
95.00 6.83£-00 4.60E +00 367E~01 S.56E—02 2.67E-02 1.86E-02 6.92E—03
105.00 6.20£ ~00 120E+00 343E-01 S5.20E-02 261E-02 1.82E—-02 6.47E—-03
120.00 S.88E 00 3.98E +00 329E-01 SJA9E~-02 2.66F—02 1.84E~02 6.13E-03
135.00 S.89FE 00 39TE+00 325E-01 5.39E-02 2.74E-02 1.87E~02 5.92E-03
130.00 6.00£ 00 4.02E+00 3.25E-01 5.60E-02 2.80E-02 1.90E-02 5. 79E—03
165.00 6.10E =00 $07E =00 335E-01 5.75E-02 2.84E~02 1.91E-02 5.70E-03
180.00 6.14E~00 1.09E 00 325E-01 5.80E—-02 285E~02 1.92E-02 5.67E~03
total 3.57E-02 26902 3.25E+01 1. 4HE-01 8.65E+00 6.72E +00 341E+00

rel ff — — — — — — —

nyl ff — — — — — - —

1 Phya Chem Ref Nata Val 27 Na & 1008
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TabLr 1. Predicted S matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 111.8, 168.1, 661.6, 778.9, 9 i
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. “‘total’” represents i
cross sections from this work, ‘‘rel ff”’ represents total cross sections calculated from the relativistic form factor and ‘“nrl ff>” represents total cross se.cm
calculated from the nonrelativistic form factor—Continued* :

——

Photon energy (keV)

2] 5
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0
Mendelevium (Z = 101) '
0.00 7.84E+02 7.84E+02 7.84E+02 7.83E+02 7.83E+02 7.82E+02 T81E+®
0.01 7.83E+02 7.83E+02 7.82E+02 7.82E+02 781E+02 7.80E+02 T.80E+(
0.02 7.82E+02 7T81E+02 7.81E+02 7.80E+02 TT19E+02 T77E+Q2 TI5E+02
0.04 7.78E+02 7. 7AE+02 7I3E+02 7.71E+02 7.67E+02 7.63E4+02 7.60E 102
0.06 TTE+Q2 7.64E+02 7.62E +02 7.57E+02 7.50E+02 T44E+02 TAOE+Q2
0.10 7.51E+02 7.35E+02 7.32E+02 7.22E+02 7.08E+02 6.96E +02 6.87E+02
0.20 6.84E+02 6.49E +02 6.42E +02 6.22E+02 5.92E4+02 5.68E+02 SS1E+R
0.30 6.13E+02 S.62E+02 5.51E+02 5.23E+02 4.82E+02 4.50E+02 4.29E+02
0.40 S43E+02 4.80E+02 4.67E+02 4.34E+02 3.89£+02 3.55E+02 335E+02
0.50 4.77E+02 4.08E+02 394E+02 3.60E+02 3.15E+02 2.85E+02 267E+02
0.60 4.19E+02 347E+02 3.34E+02 3.01E+02 2.59E+02 2.33E+02 2.17E+02
0.70 A6RE+02 29RF+02 2 RSE402 2.54E+02 216E402 1.92E +02 1.79E4-02
0.80 3.24E+02 2.58E+02 246E+Q02 2.17E+02 1.83E+02 1.61E+02 1.49E+02
1.00 2.56E+02 1.97E+02 L.87E+02 1.63E+02 1.35E+02 LI7E+02 1.07E£+02
1.20 2.06E+02 1.55E+Q2 146E+02 1.26E+02 1.03E+02 8.76E +01 7.90E+01
1.50 1.53E+02 112E+02 1OSE+02 R.94F +01 TOSE+M SRIE+0O1 S 0RF +01
1.70 1.28E+02 9.24E+01 8.63E+01 7.23E+01 5.53E +01 4.40E +01 3.73E+01
2.00 1.00E+02 6.99E+01 6.48E+01 5.30E+01 3.87E+01 2.94E+01 2.38E+01
2.50 6.82E+01 4.44E+01 4.05E+01 3.20E+01 2.26E+01 L70E+01 1.39E +01
3.00 4.70E+01 2.85E+01 2.58E+01 2.01E+01 1.48E+01 1.23E+01 1.13E+01
3.50 3.30E+01 1.94E+01 1.75E+01 1.38E+01 1.07E+01 9.78E +00 9.88E+00
4.00 241E+01 1.43E+01 1.30E+01 1.04E+01 8.16E+00 71.35E+00 7.22E+00
5.00 1.46E+01 9.58E+00 8.82E+00 7.10E+0Q 4.90E+00 3.30E+00 2.34E +00
6.00 1.00E+01 6.64E +00 6.08E+00 4.74E+00 291E+00 LL64E+00 9.73E-0}
7.00 7.18E+00 427E+00 3.83E+00 2.87E+00 1.81E+00 1L17E+00 8.23E-01
8.00 S5.12E+00 2.69E+00 2.37E400 1.74E +00 1.23E+00 1.03E+00 9.93E-01
9.00 3.66E+00 1.81E+00 1.58E+00 1.L17E+00 9.03E-01 9.12E-01 1.06E +00
10.00 2.67E+00 1.35E+00 1.19E+00 8.97E-01 7.06E~01 7.10E-01 8.09E-01
12.50 1.43E+00 8.82E—~01 8.04E—01 6.30E 01 4.10E—-01 2.53E-01 1.64E—01
15.00 9.22E-01 5.94E—-01 5.40E-01 4.07E-01 2.20E-01 998E—-02 4T3E-Q2
17.50 6.33E—-01 3.51E-01 3.09E-01 2.17E-01 1.15E-01 584E-02 329E-Q2
20.00 428E—01 1.99E~-01 1.69E—01 1.13E-01 6.52E-02 4.44E-02 3.36£—02
22.50 2.84E-01 1.18E~01 9.87E-02 6.51E—02 4.19E—02 3.65E-02 3.86E-02
25.00 1.89E-01 7.63E-02 6.40E—02 431E-02 2.99E-02 292E-02 344E-Q2
27.50 1.29E-01 5.43E~02 461E-02 3.20E-02 2.29E-02 2.19E-02 246E—-02
30.00 9.16E—-02 4.16E—-02 3.60E-02 2.59E~-02 1.82E-02 1.56E—-02 1.50E—02
35.00 5.17E-02 2.77E~02 247E-02 1.85E—02 1L17E-02 7.27E-03 4.79E£—-03
40.00 3.32E-02 1.94E—-02 1.75E-02 1.31E~02 7.36E-03 3.59E-03 1.80E—03
45.00 2.32E-02 1.35E~02 121E-02 8.80E—-03 4.55E-03 1.99E-03 9.08E—04
50.00 1.69E-02 9.32E-03 321E-03 5.73E-03 2.82E-03 1.22E-03 5.71E-04
55.00 1.27E-02 6.54E~03 5.66E —03 3.80E-03 1.84E—-03 8.44E—04 4.30E—04
60.00 9.83E—-03 474E-03 405E-03 2.65E-03 [.31F—-03 6.58F—04 3.77E-04
65.00 7.81E-03 3.58E~03 3.03E-03 1.96E—-03 9.99E—-04 5.51E—04 35304
70.00 6.43E-03 2.86E~03 241E—-03 1.56E—03 821E-04 492E-04 346E—-04
75.00 549E-03 2.40E~03 202E-03 131E-03 T.15E—-04 4.56E 04 3.43E-04
80.00 4.83E-03 2.10E~03 1.77E-03 1.15E—-03 6.45E—~04 4.30E—-04 3.38E—-04
85.00 4.39E-03 1.90E~03 {.60E—-03 1.0SE-03 5.99E-04 4.095—04 3.30E—04
90.00 4.08E-03 1.77E~0Q3 149E-03 9.81E—04 5.67E—-04 3.94E—04 322E-04
95.00 3.86E—03 1.67E~03 L41E-03 9.31E-04 542E—04 3.80£—U4 3A3E—04
105.00 358E-03 1.54£~03 1.30E-03 8.62F—04 S.O07TE-04 3.59E-04 2.98E—-04
120.00 333E-03 142E-03 1.20E-03 797E-04 474E-04 340E—-04 2.84FE—04
135.00 318E—-023 1.3SE~03 [.14E£-0Q3 7.63E-04 458FE—04 3.30E-04 2.76E —04
150.00 3.08E~03 1.31E-03 1.LILE-03 TA2E-04 449E-04 3.26E—-04 2.74E—04
165.00 302E-03 1.28E~03 1.09E-03 7.32E—-04 447E-04 327E-04 2.76F — 04
180.00 3.00E-03 1.27£-03 1.08£~03 7.29E-04 447E-04 3.28E—04 2.78E—-04
total 246E+00 1.61E+00 LA8E +00 1.21E+00 9.14E-01 7TA45E~-01 6.64E — 01
rel it — —_— — — — — —
arl ff — — —_ — — — —
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Tagee 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
a4 8. 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
<ross sections from this work, *‘rel ff"’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sections

_ilculated from the nonrelativistic form factor—Continued*

e

Photon energy (keV)

8
(deg) 50.0 59.5 145.4 316.5 411.8 468.1 661.6
\ohelium (Z=102)

0.00 8.07E+(02 8.01E+02 7.78E+02 8.02E+02 8.01E+02 8.01E£+02 8.00E+02
0.0t 8.07E+02 8.01E+02 7.78E+02 8.02E+02 8.00E+02 8.00E+02 7.99F +02
0.02 8.07E+02 8.01E+02 7.78E +02 8.02E+02 8.00E +02 8.00E+02 7.98E+(2
0.04 8.07E +02 8.01E+02 7.78E+02 8.01E+02 7.99E+02 7.98E+02 7.95E+02
0.06 8.06E +02 8.00E +02 7.78E+02 8.00E +02 797E+02 7.96E +02 7.90E+02
0.10 8.06E +02 8.00E +02 7.77E+02 7.96E +02 791E+02 7.88E+02 7.75E+02
0.20 8.06E +02 8.00E +02 7.73E402 7.79E+02 7.65E+02 7.56F +02 T2IE+02
0.30 8.06F +02 7.99E+02 7.66E +02 7.56E+02 7.30E+02 7.15E+02 6.61E+02
0.40 8.05E+02 7.97E+02 7.59E+02 7.29E+02 6.94E +02 6.73E+02 6.00E +02
0.50 8.03E-+02 7T.95E+02 7.49E +02 7.00E+02 6.55E+02 6.29E +02 5.40E+02
0.60 8.02E+02 7.93E+02 7.38E+02 6.72E+02 6.17F+02 5.86E+02 4.84E+02
0.70 8.00E +02 7.90E+02 T27E+02 6.42E +02 5.79E +02 SA4E+(2 4.33E+02
0.80 7.98E+02 7.87E+02 7.15E+02 6.13E+02 5.42E+02 S5.04E+02 3.87E+02
1.00 7.93E+02 7.80E+02 6.89F +02 5.55E+02 4.73E+02 4.30E+02 312E+02
1.20 7.87E+Q2 7.72E+02 6.63E+02 5.00E +02 4.11E+02 3.68E+02 2.55E+02
1.50 7.77E+02 7.59E+02 6.23E+02 4.26E+02 3.35E+02 2.94E+02 1.94FE+02
1.70 7.69E+02 TA49F +02 S97E+02 3.83E+02 2.94E+02 255E+02 L6SE+02
2.00 7.57E+02 7.34E+02 5.57TE+02 3.28E+02 245E+02 2.10E+02 1.31E+02
2.50 7.37E+02 707E+02 4.94E+02 2.57E+02 1.86E+02 1.56E+02 9.35E+01
3.00 717E+02 6.80E+02 4.35E£+02 2.06E+02 1.45E+02 1.20E+02 6.82E 01
3.50 6.96E +02 6.52E +02 3.84E+02 1.69E+02 1.16E+02 9.46E+01 5.00E+01
1.00 6.74E+02 6.24E +02 3.39E+02 140E+02 9.44E+01 7.53E+01 3.68E+0L
5.00 6.29E +02 5.68E +02 2.67E+02 1.00E+02 6.38E+01 4.88E+01 2.12E+0}
6.00 5.82E+02 5.15E+02 2.15E+02 7.34E+01 4.34E+01 3.25E+01 1.42E+01
7.00 5.34E+02 4.65E+02 1.76E+02 545E+01 2.99E+01 2.25E+01 1.06E+01
8.00 4.87E+02 4.20F+02 1.46E+02 4.10E+01 2.15E+01 1.63E+01 8.16E+00
9.00 4.43E+02 3.79E+02 1.23£+02 3.13E+01 1.64E+01 1.24E+01 6.16E+00
10.00 4.03E+02 343E+02 1.05E+02 244F +01 1.32E+01 9.91E+00 4.55E+00
12.50 321E+02 2.69E+-02 7.17E+01 1.44E+01 8.64E+00 6.23E+00 2.23E+00
15.00 2.63E+02 2.16E+02 4.97E+01 9.63E+00 S.55E+00 39E+00 1.37E+00
17.50 2.23E+02 1.75E+02 345E+01 6.89E+00 345FE4+00 2 44F+00 9 RTF—01
20.00 1.91E+02 1.45E+02 242E+01 4.99E +00 2.23E+00 1.60E+00 7.32E-01
22.50 1.64E+02 1.2IE+02 1.75E+01 3.62E+00 1.59E+00 [.14E+00 5.27E-01
25.00 1.40E+02 1.02E+02 1.33E+01 2.65E+00 1.23E+00 8.75E-01 3.68E 01
27.50 1.20E+02 8.64F +01 1.05E +01 1.97E+00 9.96E —01 T.02E-01 2.54E—01
30.00 1.O2E+02 7.36E+01 8.63F£+00 1.51E+Q0 8.22E—01 5.69E—01 1.77E-01
35.00 743E+01 S5.36E+01 6.05F +00 9.75E - 01 SA49E -0l 3.65E-01 9.33E-02
40.00 SA8E+01 3.90E~01 4.21E+00 6.89E - 01 3.50E-01 2.25E-01 5.63E—02
45.00 4.10E +01 2.85E+01 285E+00 5.04E—-01 2.20E-01 [.39E~-01 3.81E-02
50.00 342E+01 2.10E+0! 191E+00 3.69E~-01 L41E-01 8.93E-(02 2T8E-02
55.00 241E+01 1.59E +01 1.32E+00 271E-01 9.52E—-02 6.07E-02 2.12E-02
60.00 1.90E +01 1.23E+01 9.51E-01 2.00E-01 6.83E—-02 441E-02 1.68E—(2
65.00 1.54F+01 0.88E +00 7.27E~0Q1 1.51E-01 S22E-02 3A2E-02 1.37E-02
70.00 1.28E~01 8.18E£ +00 5.88E—01 1L17E-01 4.23E-02 2.82E-02 LISE-02
75.00 1.08E+01 6.98E+00 4.99E-01 944E-02 361E—-02 244E-02 995E-03
80.00 9.43E+00 6.12E+00 440E-01 7.90E-02 322E-02 220E-02 8.86E—03
85.00 8.40E +00 5.0E+00 1.01E—-01 688K —-02 2.07E—-02 2.05E-02 g.11E-03
90.00 7.65E+00 S.04E-00 373E-01 6.22£-02 2.82E-02 1.96E 02 7.59E-03
95.00 712E+00 471E+00 3.54E-01 5.80E—02 273E-02 191E-02 7.23E-03
105.00 6.49E +00 41.32E-+00 331E-01 S41E-02 2.68E—-02 1.87E—02 6.79E—-03
120.00 6.21E~00 4+ 13E+00 317E£-01 5.38E£-02 2.73E-02 1.90E =02 645E-03
135.00 6.27£-00 J4E-00 312£-01 S.58E—(2 2.82E-02 [94E—-02 6.26E£ 03
150.00 642 =00 4.21E-00 310E-01 3.80E-02 2.89E~-02 V97E-02 6.12E-03
163.00 6.54£ 00 4.26E 00 30901 S96F£-02 2.93E-02 1.98£ =02 6.04E£ 03
180.00 6.58F =00 42800 3.08E—01 0.01F£-02 293K -02 199 — 02 6.01E—03
total 3.69E-02 2.76E-02 5.30E 01 LA7E =01 8.88L ~00 6.90F +00 3.50£+00

rel ff
nri A1
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TABLE . Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, 964,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’” represents tof
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff*’ represents total cross sectig
calculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

8
(deg) 778.9 964.0 1004.8 11121 1274.5 1408.0 1500.0
Nobelium (Z=102)

0.00 7.99E+02 7.99E+02 7.99E+02 7.98E +02 7.98E+02 7.97E+02 7.97E+02
0.01 7.98E+02 7.98E+02 798E+02 T97E+02 T96E+02 7.96E+02 T95E+02
0.02 7.98E+02 7.97E+02 7.96E+02 7.95E+02 794E+02 T92E+02 7.90E +02
0.04 7.93E+02 7.90E+02 7.89E+02 7.86E+02 7.82E+02 7.79E+02 7.76E+062
0.06 7.86E +02 7.79E+02 7.77E+02 T3E+02 7.66E+02 7.60E+02 7.56E+02
0.10 7.66E+02 751E+02 7TA48E+02 7.38E+02 7.24E+02 7.12E+02 7.03E+02
0.20 7.00E+02 6.66E+02 6.58E+02 6.38E +02 6.07E+02 5.82E+02 5.65E+02
0.30 6.28E +02 STTE+02 5.65E+02 5.36E+02 4.94E+02 4.62E+02 4.40E+02
0.40 5.57E+02 4.93E+02 4.79E+02 4.45E+02 3.98E+02 3.64E+02 3.42E+02
0.50 4.90E+02 4.18E+02 4.04E+02 3.69E +02 3.23E+02 291E+02 273E+02
0.60 430E+02 3.56E+02 341E+02 3.07E+02 2.65E+02 237E+02 2.22E+02
0.70 3T1IE+Q2 3.04E+02 291E+402 2.59E +02 220E+02 1.96E +02 1.83E+02
0.80 3.32E+02 2.63E+02 250E+02 221E+02 1.86E+02 1.64E+02 1.52E+02
1.00 2.61E+02 201E+02 1.90E+02 1.66E+02 1.37E+02 1.20E+02 1.10E +02
1.20 2.09E+02 1.58E+02 1.49E+02 1.29E+02 1.0SE+02 8I9RE+01 8.10E+G1
1.50 1.56E+02 1.15E+02 1.08E+02 9.16E+01 7.24E+01 5.99E +01 5.24E+01
1.70 1.31E+02 9.46E +01 8.834E+01 T43E+01 5. 71E+01 4.56E+01 3.86E+01
2.00 1.03£+02 7.19E +01 6.66E +01 547E+0t 4.01E+01 3.05E+01 247E +01
2.50 7.02E+01 4.59F +01 4.20FE+01 3.32E+01 2.34E +01 1.74E +01 1.41E+01
3.00 4.86F+01 2.96E+01 2.67E+01 2.09E+01 1.52E+01 1.24E+01 1.12E+01
3.50 3.42E+01 2.00E+01 1.80£+01 141E+01 1.U9E +01 991E+00 9.98E+00
4.00 2.438E+01 1.46E+01 1.32E+01 1.05E+01 8.31E+00 7.62E +00 7.64E+00
5.00 1.49E+01 9.70E +00 8.92E+00 7.19E +00 5.04E+00 3.51E+00 2.57E+00
6.00 1.02£+01 6.83E+00 6.27E+00 491E+00 3.02E+00 1.70E +00 1.00E +00
7.00 7.36E+W 4.46£+00 401E4+00 3.02E+00 1.88E+OU 1LITE+O0 T.89E -0
8.00 5.28E+00 2.82E+00 248E+00 1.83£+00 1.27E+00 1.03E +00 9.44F - 01
9.00 3.79E+00 1.88E+00 1.64E+00 1.21E+00 9.27E-01 9.23E-01 1.06E+00
10.00 2.76E+00 [.38E+00 1.21E4+00 9.13E-01 T22E-01 740E-01 8.65E—01
12.50 147 +00 ¥.94£ — 01 B.14£—01 0.37£—~01 4.23E—01 218E — 01 1.8/E—01
15.00 9.44E-01 6.14E-01 5.60E-01 4.25E-01 231E-01 1.0SE-01 499E -02
17.50 6.51E~01 3.70FE - 01 3.27E-01 231E-01 L21E-01 5.97E-02 3.23E-02
20.00 445E-01 2.11E-01 1.80E-01 1.20E—~01 6.83E—-02 446E—-02 340E-02
22.50 2.98£— 01 1.24£—-01 1.04E—01 0.83/E—-02 4.34E—02 3.67E—02 373E—02
25.00 [.99E-01 7.98E-02 6.68E ~02 447E-~02 3.06E-02 297E-02 348E-02
27.50 1.36E—-01 S5.61E—-02 475E-02 3.27E-02 233E-02 2.26E-02 2.60E - 02
30.00 957E-02 426E-02 3.67E-02 2.62E~-Q02 [.8S5E-02 1.63E-02 1.64E—02
35.00 5.36£—02 281E—0U2 2.350£—-02 1.8/E—~02 1.20E—02 7.73E-03 5.32E—03
40.00 341E-02 1.98E-02 1.78E-02 1.34E~02 T.64F —03 3.82E-03 1.97£-03
45.00 237E-02 1.39E-02 1.25E-02 9.14E~03 4.79E-03 2.11E-03 9.71E-04
50.00 173E-02 9.68E~03 8.56E~03 6.03E—-03 3.00E-03 1.30E-03 6.04E —04
55.00 1.31£-02 6.84E—03 5.95E-03 4.04E~-03 1.98E—-03 9.01E-04 4.53E-04
60.00 1.O1E~02 4.98E-03 4.28E-03 2.84E~03 1.41E-03 7.04E—-04 397E-04
65.00 8.09E—03 3.79E-03 3.22E-03 2.1HE~03 1.08E—-03 5.90E - 04 3.72£-04
70.00 6.69E—03 3.03£-03 2.57E~03 1.67E~03 8.89E—04 5.28E—-04 3.66F — 04
75.00 5.73E~03 2.56E-03 2.16E-03 1L41E~03 7.74E - 04 4.90F—-04 3.64£ 04
80.00 5.07E-03 2.24E-03 1.89E-03 124E~03 6.99E - 04 4.62E-04 3.59E-04
85.00 4.62E—-03 2.03E-03 1.72E-03 [.13E-03 6.49E -4 441E-04 351E-04
90.00 4.30E~03 [.89£—03 1.60£—-03 LO6E~03 6.14FE—~04 4.24E—04 3.44FE—04
95.00 1.08E-03 1.79E~-03 1.52E-03 1.O1E~03 5.87E~04 4.09E—-04 3.35E-04
105.00 3.79E-03 1.66E—03 1.40E-03 9.32E-04 5.49E~04 3.88E—04 3.20£~-04
120.00 354E-03 1.53£-03 1.29€-03 8.63E —04 SI4E~04 3.66E—04 3.05E—-04
135.00 39E-03 1.46F —03 1.2RE-03 8.26F—04 4.96F ~ 04 3.56E—-04 297£-04
150.00 3129£-03 1A4IE-03 1LI9E—-03 3.02FE—04 $.80E~04 3S51E-04 294E—-04
165.00 I22E-03 1.38E—03 117E-03 T91E-04 4.83E£-04 3.526-04 2.96E —04
180.00 3.20£-03 1.37£~03 1.17E-03 788E - 04 183~ 04 3.538-04 297E-04
total 2352E+00 1.65E+00 1.52E+00 1.24E£+00 3.39E~01 7.66E—01 6.83£-01

rel ff — — — — — — —

nrl 1f — — — — — — _
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1195

e . Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
4.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’” represents total
_ross sections from this work, “'rel ff”" represents total cross sections calculated from the relativistic form factor and “‘nrl ff** represents total cross sections
-lculated from the nonrelativistic form factorfCominued“

Photon energy (keV)

0
«deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
vawrencium (Z=103)

0.00 8.23E+02 8.16E+02 791E+02 8.18E+02 8.16E +02 8.16E +02 8.15E+02
0.01 8.23E+02 8.16E+02 TI9LE+02 8.17E+02 8.16E+02 8.1SE+02 8.14E+02
0.02 8.23E+02 8.16E+02 791E+02 8.17E+02 8.15E+02 8.15E+02 8.14E+02
0.04 8.23E+02 8.16E+02 791E+02 8.16E+02 8.14E+02 8.14E+02 8.11E+02
0.06 8.23E+02 8.16E+02 7.90E +02 8.I5SE+02 8.12E+02 8.11E+02 8.06E+02
0.10 8.22E+02 8.16E+02 7.90E+02 8.11E+02 8.06E +02 8.03£+02 791E+02
0.20 8.22E+02 8.1SE+02 7.86E+02 7.95E+02 7.81E+02 772E+02 7.38E+02
0.30 8.22E+02 8.14E+02 7.79E+02 7.73E+02 7TATE+02 7.32E+02 6.78E+02
040 8.21E+02 8.13E+02 7. 72E+02 T45E+02 7.10E+02 6.89E+02 6.16E+02
0.50 8.19E+02 8.11E+02 7.62E+02 T17E+02 6.72E+02 6.45E+02 S5.55E+02
0.60 8.18E+02 8.08E+02 7.52E+02 6.88E+02 6.33E+02 6.01E+02 497E+02
0.70 8.17E+02 8.06E+02 TALE+02 6.58E+02 5.94E+02 5.58E+02 4.44E+02
0.80 8.14E+02 8.03E+02 7.29E+02 6.29E+02 S5.57E+02 S.A7E+02 3.97E+02
1.00 8.10E+02 7.96E+02 7.04E+02 5.69E+02 4.85E+02 4.41E+02 3.19E+02
1.20 8.04E+02 7.88E+02 6.77E+02 S5.13E+02 4.22E+02 3.77E+02 2.60E+02
1.50 7.94E+02 1.95E+02 6.37E+02 4.37E+02 343E+02 3.00E+02 1.98E+02
1.70 7.86E+02 7.65E+02 6.10E+02 3.93E+02 3.00E+02 2.60E+02 1.68E +02
2.00 T.74E+02 7.50E+02 5.70E+02 3.35E+02 2.50E+02 2.13E+02 1.34E+02
2.50 7.54E+02 7.24E+02 5.05E+02 2.62E+02 1.89E+02 1.59E +02 9.57E+01
3.00 7.34E+02 6.96E +02 445E+02 2.10E+02 1.48E+02 1.23E+02 7.02E+01
3.50 7.14E+02 6.68E+02 3.92E-02 1L.72E+02 1.18E+02 9.68E+01 5.17E+01
4.00 6.93E+02 6.40E +02 345E+02 1.43£+02 9.65E+01 7.72E+01 3.82E+01
5.00 6.47E+02 5.84E+02 2.2E+02 1.O2E+02 6.56E +01 5.03E+01 - 2.19E+01
6.00 6.00E +02 5.29E+02 2.18E+02 7.53E+01 4.49E +01 3.36E+01 1.45E+01
7.00 5.50E+02 4.78E+02 1.78E+02 S.61E+01 3.10E+01 2.32E+01 1.08E£+01
8.00 5.02E+02 431E+02 1.48E+02 4.23F+01 2.22E+01 1.67E+01 8.34E+00
9.00 4.56E+02 3.88£+02 1.25E+02 3.23E+01 1.68E+01 1.27E+01 6.35E+00
10.00 4.13E+02 3.51E+02 1.06E+02 2.51E+01 1.35£+01 1.01E+01 4.73E+00
12.50 3.27E+02 2.75SE+02 7.28E+01 1.47E+01 8.81£+00 6.36E+00 2.31E+00
15.00 2.68E+02 2.20E+02 5.08E+01 9.82E+00 5.74E+00 4.06E +00 1.39E+00
17.50 2.26E+02 1.79E 02 3.53E+01 7.03E +00 3.59E+00 2.54E+00 1.00E +00
20.00 1.94E+02 1.48£+02 2.48E+01 S.13E+00 2.31E+00 1.65E+00 7.51E—01
22.50 1.68E +02 1.23E+02 1.78E+01 3.74E+00 1.63E+00 1L.ITE+00 547E-01
25.00 144E+02 1.04E+02 1.34E+01 2.74E +00 1.25E+00 8.93E-01 3.86E-01
27.50 1.23E+02 8.84F 01 1.0SE+01 2.04E +00 1.01E+00 7.16E—-01 2.68E-01
30.00 1.OSE+02 7.54E 01 8.57E+00 1.56E 1 00 8.38£ 01 5.83£-01 1.87E—01
35.00 7.71E+01 5.52E 01 6.01E+00 9.99E-01 5.66E-01 3.78E-01 9.75E-02
40.00 5.71E+01 4.04E+01 4.20E+00 7.05E 01 3.65E-01 236E-01 5.82E-02
45.00 4.29E+0] 2.95E+01 2.85E£+00 5.17E-01 2.31E-01 [.46E—~01 3.90E-02
50.00 3.26E+01 2.18E+01 1.92C 100 3.82C—-01 1.49E—-01 9.39E-02 2.84E—02
55.00 252E+01 1.64E+01 1.31E+00 2.82E-01 9.99E—-02 6.35E-02 2.17E-02
60.00 1.99E+01 1.27E+01 9.35E-01 2.10E-01 7.13E-02 4.59E-02 1L.72E-02
65.00 1.60E +01 1.O1E+01 7.08£~01 1.59E-01 5.42E-02 3.54E-02 1.40E—02
70.00 1.32L + 01 8.30L +00 5.08E—01 1.23E—-01 4.37E-02 2.90£ —02 LI8E—02
75.00 1.12E +01 7.11E+00 4.80£-01 9.92E-02 3.72E-02 2.50E-02 1.O3E—02
80.00 9.76E+00 6.23£+00 4.23E-01 8.29E-02 3.30E-02 2.25E-02 9.18E—-03
85.00 8.70E+00 5.59E£+00 3.85E£-01 7.21E-02 3.05£-02 2.10E-02 8.43E-03
90.00 TO94E+00 5.14E+00 3.59E-01 6.50£-02 2.89£-02 2.00E-02 791E-03
95.00 740E+00 +81E+00 340E-01 6.05£-02 2.80£-02 1.95E-02 7.55E-03
105.00 6.79E+00 HAE+00 319E~-01 3.63E£-02 275E£-02 1.92E-02 T12E-03
120.00 6.56E +00 +.28E+00 3.05£-0t1 5.58E-02 2.80E-02 1.95E-02 6.79E — 03
135.00 6.67E+00 L3LE+00 298E -0t 5.79E-02 290E-02 2.00E—-02 6.60E£—03
150.00 6.86E+00 +39E+00 294E-01 6.01E~02 298E-02 2.03£-02 6.47E-03
165.00 TOLE-00 LA6E +00 292E-01 6.17E~02 303£-02 2.05E-02 6.39E-03
180.00 7.07E+00 SA8E +00 291E-01 6.23£-02 3.04E-02 2.06E-02 6.36E—03
total 3R2E-02 283E-02 5.35E+01 LS1E-01 9.11E-00 7.08E +00 3.60E+00
ref (f — — — — — — —

nrl ff — — - — — — —
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TABLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 1454, 316.5, 411.8, 468.1, 661.6, 778.9, ‘)64.‘;'2
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents tori}';E
cross sections from this work, ‘‘rel ff” represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff** represents total cross secﬁgﬁ}
calculated from the nonrelativistic form factor—Continued®

—==

Photon energy (keV)

[ .
(deg) 778.9 964.0 1004.8 1112.1 12745 1408.0 1500.0
Lawrencium (Z=103)

0.00 8.15E+02 8.14E+02 8.14E+02 8.14E+02 8.13E+02 8.12E+02 8.12E+Q2
0.01 8.14E+02 8.13E+02 8.13E+02 8.13E+02 8.12E+02 8.11E+02 8.10E+02
0.02 8.13E+02 8.12E+02 8.12E+02 8.11E+02 8.09E+02 8.07E+02 8.06E +02
0.04 8.09E +02 8.05E+02 8.04E+02 8.02E+02 7.98E+02 7.94E+02 7.92E+02
34.06 8.02E+02 7.95E+02 793E+02 7.89E+02 7.82E+02 7.76E+02 T72E+02
0.10 7.82E+02 7.68E+02 7.64E+02 7.55E+02 7.40E +02 7.28E+02 7.20E+02
0.20 T17E+02 6.82E+02 6.74E+02 6.54E+02 6.23E+02 597E+02 5.80E +02
0.30 O 44E +02 5.92E+02 5.80E+02 5.51E+02 S.08E+02 4.74E+02 4.52E+02
0.40 5.72E+02 5.06E +02 4.92E+02 4.57E+02 4.08E+02 3.72E+02 3.50E+02
0.50 5.03E+02 4.29E+02 4.14E+02 3.78E+02 3.30E+02 297E+02 2.78E+02
0.60 441E+02 3.64E+02 3.49FE+02 3.14E+02 2.70E+02 241E+02 2.26E+02
0.70 3.86E+02 3.11E+02 297E+02 2.64E+02 224E+02 2.00E+02 1.86E4+02
0.80 3.39E+02 2.68E +02 2.55E+02 2.25E+02 1.89E+02 L67E+02 1.56E+02
1.00 2.66E+02 2.04E+02 1.93E+02 1.69E +02 1.40E +02 1.22E+02 1.12E+02
1.20 2.13E+02 161E+02 1.52E+02 1.31E+02 1.07E+02 9.19E+01 8.30E+01
1.50 1.59E+02 1.ITE+02 1.10E+02 9.38E+01 T.44E+01 6.16E +01 5.39E+01
1.70 1.34E+02 9.68E+01 9.06E+01 7.63E+01 5.89E+01 4.72E+01 4.00E+01
2.00 1.05E+02 7.38E+01 6.85E+01 5.64E +01 4.16E +01 3.16E+01 2.57E+01
2.50 7.21E+01 4.75E+01 435E+01 3.44FE+01 241E+01 1.78E+01 1.43E+01
3.00 5.02C 101 3.07C +01 2.78E+01 2.16E£+01 1.55E£+01 1.25£+01 1.11£2+01
3.50 3.54E+01 2.06E+01 1.86E+01 1.45E+01 1.11E401 1.00E+01 [.00E+QL
4.00 2.56E+01 1.49E +01 1.35E+01 1.07E+01 8.46E+00 7.88E+00 8.08E£+00
5.00 1.53E+01 981E+00 9.01E+00 7.27E+00 5.19E+00 3774E+00 2.84E+00
6.00 1.04E 101 7.01E-+00 645E+00 5.08E+00 3.14E+00 1.76E +00 1.03E +00
7.00 T.54E4+00 4.65E+00 4.20E +00 3.18E+00 1.95E+00 1.17E+00 7.55E—-01
8.00 545E+00 2.96E+00 2.61E+00 1.93E+00 1.31E+00 LO2E+00 8.93E-01
9.00 3.93E+00 1.95E+00 1.71E+00 1.26E+00 9.51E-01 9.32E-01 LOSE+00
10.00 2.87E+00 141E+00 1.24E+00 9.30E—-01 71.37E-01 7.70E—01 9.21E-01
12.50 1.51E+00 9.05E-01 8.22E—01 6.43E—01 4.36E—01 2.96E—01 2.13E-01
15.00 9.65E—-01 6.33E—01 S5.79E-01 442E-01 2.43E-01 1.12E-01 5.28E—-02
17.50 6.70E—-01 3.89E~01 3.45E-01 2.46E—01 1.28E£-01 6.11E—-02 3.17E-02
20.00 4.62E-01 2.24E-01 1.92E-01 1.29E-01 TIIE-02 447TE-Q2 323E-02
22.50 3.11E-01 1.32E~-01 1.10E—01 7.26E—02 4.50E—-02 3.68E—02 3.63E—02
25.00 2.09E-01 8.35E-02 6.98E£—-02 4.64E—02 314E-Q2 3.02E—-02 3.51E-02
27.50 142E-01 5.80E~02 4.89FE-02 3.34E-02 2.37E-02 2.33E-02 2.73E-02
30.00 1.00L - 01 4.36E—02 ©3.74C—-02 2.64L- 02 1.88Z- 02 .71 02 1.78C 02
35.00 5.55E—~02 2.85E-02 2.536-02 1.88E£—-02 1.22E-02 8.21E-03 591E-03
40.00 3.50E—-02 2.01E-02 1.81E-02 1.37E-02 792E-03 4.06E—03 2.15E-03
45.00 243E~02 1.43E~-02 L.28E-02 9.49E-03 5.04E-03 2.25E-03 1.04£-03
50.00 1.77E-02 1.00E~-02 8.91E-03 6.34E—-03 3.19E~-03 1.39E~03 6.38E—04
55.00 1.34E--02 7.14F~03 6.25E—03 4.29E-03 2.12E-03 9.61E—04 4.76E—-04
60.00 1.04E-~02 5.24E-03 4.52E-03 3.03E-03 1.52E-03 7.52E—04 4.18E—-04
65.00 8.37E—-03 4.00E-03 342E-03 2.26E-03 L17E-03 6.32E—04 392E-04
70.00 6.95E—~03 3.22E-03 2.74E-03 1.80£-03 9.62E—04 5.66E—04 3.86£—04
75.00 5.98E~03 272E-03 2.31E-03 1.52E—03 8.38E—-04 5.26E—04 3.85E-04
80.00 5.31E-03 2.39E-03 2.03£—-03 1.34F—-03 7.57TE-04 497E-04 3.81E-04
85.00 4.85E-03 2.17E-03 1.84E—-03 1.22E-03 7.03E-04 4.74E—-04 3.74E—04
90.00 4.53L -03 2.03C—-03 1.72C 03 1.15C Q3 6.66L (04 4.57C 04 3.67C-04
95.00 4.30E~03 1.92E-03 1.63E—-03 1.09E 03 6.36E—04 441E-04 3.58E-04
105.00 4.02E~03 1.78E-03 1.51E-03 1.01IE-03 5.95E-04 4.18E—04 343E-04
120.00 3.76E-03 1.65SE—-03 1.40E —03 9.34E-04 5.56E—04 395E-04 3.27E-04
135.00 361E~03 1.57E-03 1.332-03 8.94E—04 5.37E-04 384E—04 3.18E—04
150.00 3.50E~03 1.52E6-03 [.29E-03 8.68E 04 5.26E—04 3.79E-04 3.15E—-04
165.00 344E-03 1.49E-03 1.27E-03 8.56E — 04 5.22E-04 379E—-04 317E—-04
180.00 342E-03 1.48E~-03 1.26E—03 8.53E~04 5.22E—-04 3.80E—-04 3.18E—04
total 2.539E+00 1.70E +00 1.37E+00 1.28E +00 9.65E—01 7.87E-01 7.03E-01
rel ff — — — — — — _

nrl ff — - — — — — —

I Dliimr Aliaes Daé Data Ul A% Aa & 4000



ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1197

T\LE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
8. 11121, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented. *‘total’” represents total
.ross sections from this work, *‘rel ff* represents total cross sections calculated from the relativistic form factor and *‘nrl ff”’ represents total cross sections
.alculated from the nonrelativistic form factor—Continued®

Photon energy (keV)

[/
(deg) 50.0 59.5 1454 316.5 411.8 468.1 661.6
Rutherfordiu (Z=104)

0.00 8.39E+02 8.32E+02 8.03E+02 8.33E+02 8.31E+02 8.31E+02 8.30E+02
0.01 8.39E+02 8.32E+02 8.03E+02 8.33E+02 8.31E+02 8.31E+02 8.30E +02
0.02 8.39E+02 8.32E+02 8.03E+02 8.32E+02 8.30E+02 8.30E+02 8.29E+02
0.04 8.39E+02 8.32E+02 8.03E+02 8.32E+02 8.30E+02 8.29E+02 8.26E+02
0.06 8.39E+02 8.31E+02 8.03E+02 8.31E+02 8.28E+02 8.27E+02 8.21E+02
0.10 8.38E+02 8.31E+02 8.02E+02 8.27E+02 8.22E+02 8.19E+02 8.07E402
0.20 8.38E+02 8.30E+02 7.98E+02 8.11E+02 7.97E+02 7.89E +02 7.55E +02
0.30 8.38E+02 8.30E+02 7.92E+02 7.89E+02 7.64E+02 7.49E+02 6.95E +02
0.40 8.37E+02 8.28E+02 7.85E+02 7.62E+02 7.27E+02 7.07E+02 6.32E+02
0.50 8.35E+02 8.26E+02 7.76E+02 7.34E+02 6.89E +02 6.62E+02 5.70E+02
0.60 8.34E+02 8.24E+02 7.66E+02 7.05E+02 6.49E +02 6.17E+02 S5.11E+02
0.70 8.33E+02 8.22E+02 7.55E+02 6.75E+02 6.10E+02 5.73E+02 4.56E+02
0.80 8.31E+02 8.19E+02 743E+02 6.45E+02 5.72E+02 531E+02 4.06E +02
1.00 8.26E+02 8.12E+02 7.18E+02 5.85E+02 4.98E+02 4.53E+02 3.26E+02
1.20 8.21E+02 8.05E+02 6.92E+02 5.27E+02 4.32E+02 3.86E+02 2.65E+02
1.50 8.11E+02 T9E+02 6.51E+02 4.48E+02 3.50E+02 3.06E+02 2.01E+02
1.70 8.03E+02 7.82E+02 6.24E+02 4.02E+02 3.07E+02 2.65E+02 1.71E+02
200 7.92E+02 7.67E+02 5.83E+02 3.43E+02 2.54E+02 2.17E+02 1.36E+02 .
2.50 7.72E+02 741E+02 SA7E+02 2.67E+02 1.92E+02 1.62E +02 9.79E +01
3.00 7.52E+02 7.14E +02 4.55E+02 2.14E+02 1.51E+02 1.25E+02 7.21E+01
3.50 7.32E+02 6.85E +02 4.00E +02 1.75E+02 1.21E+02 9.91E+01 5.34E +01
4.00 711E+02 6.57E+02 3.52E+02 1.45E+02 9.87E+01 7.92E+01 3.96E +01
5.00 6.66E +02 5.99E +02 2.76E+02 1.05E +02 6.75E+01 5.19E+01 2.26E+01
6.00 6.18E+02 5.44E +02 2.21E+02 7.73E+01 4.65E+01 348E+01 1.47E+01
7.00 5.67E+02 491E+02 1.80E +02 5.78E+01 321E+01 2.40E+01 1.09E +01
8.00 S5.17TE+02 4.42E+02 1.50E+02 4.37E+01 2.28E+01 1.72E+01 8.52E+00
9.00 4.69E+02 3.98E+02 1.26E+02 3.34E+01 1.71E+01 1.29E+01 6.55E400
10.00 425E+02 3.59E+02 1.07E+02 2.60E+01 1.37E+01 1.03E+01 4.92E+00
12.50 334E+02 2.80E+02 7.40E +01 1.51E+01 8.97E+00 6.50E +00 2.40E+00
15.00 2.72E+02 2.23E+02 5.18E+01 9.99E+00 5.93E+00 4.20E +00 1.42E+00
17.50 2.30E+02 1.82E+02 3.62E+01 7.17E+00 3. 74E+00 2.65E +00 1.02E+00
20.00 1.98E +02 1.50E+02 2.53E+01 5.26E+00 2.40E +00 1.71E+00 7.70E-01
22.50 1.71E4+02 1.26E +02 1.81E+01 3.86E+00 1.67E+00 1.20E +00 5.67E-01
25.00 1.48E+02 1.06E +02 1.34E+01 2.84E+00 1.27E+00 9.10E—-01 4.03E-01
27.50 1.27E+02 9.04E +01 1.05E+01 2.11E~00 1.03E-+00 7.30E-01 2.82E-01
30.00 1.09E +02 7.713E+01 8.50E +00 1.61E+00 8.53F—-01 5.96E - 01 1.97E-01
35.00 8.01E+01 5.68E+01 5.95E+00 1.02E+00 5.84E—01 3.92E-01 1.02E—01
40.00 5.96E —01 4.17E 101 4.19E+00 7.20E-01 3.81E—-01 2 47F ~ 01 AOTE—-02
45.00 4.48E 01 3.06E +01 2.86E +00 5.31E—-01 2.43E—-01 1.54E - 01 4.00E—-02
50.00 341E+0] 2.26E+01 1.91E+00 3.95E-01 1.57E-01 9.87E-02 2.89E—-02
55.00 2.64E+01 1.70E +01 1.30E+00 2.93E—-01 1.05E-01 6.65F —02 221E-02
60.00 2.07E+0t 1.31E+01 9.18L 01 2.19E-01 7.45E-02 A77E—-02 1.76 E—02
65.00 1.67E+01 1.04E +01 6.88F£—01 1.66E—01 5.62E-02 3.66E—02 1.44E—-02
70.00 1.38E£+01 8.53E+00 5.48E—01 1.30E-01 4.51E-02 2.98E 02 1.22E-02
75.00 1.16E +01 7.24E+00 4.61E-01 1.04E—01 382E-02 2.56E—-02 1.06E—02
80.00 1.O1E +0! 6.33E+00 4.03E—01 8.70L—02 3.39L 02 2.30E-02 9.50E—03
85.00 9.01E+00 5.69E +00 3.68E—01 7.56E—02 3.12E-02 2.14E—02 8.75E—03
90.00 8.23E+00 5.23£+00 343E-01 6.80E — 02 2.96E-02 2.05E-02 8.23E-03
95.00 7.69E +00 491E+00 3.26E—01 6.32E—-02 2.87E—-02 2.00E-02 7.88E—-03
105.00 7.10E+00 4.56E +00 3.06E—01 5.86E—02 2.81E—-02 1.97E-02 7.45E—03
120.00 6.92E +00 442E 00 291E-01 5.79E-02 2.88E—02 2.01E-02 7.14E—03
135.00 7.10E =00 448E+00 2.84E-01 6.00E - 02 2.98E-02 2.06E—02 6.96E—03
150.00 7.34E 00 4.539E +00 2.78E-01 6.23E—-02 3.07E-02 2.10E-02 6.83E—03
165.00 7.53E+00 1.66E~00 2.75E-01 6.40E —02 3.12E-02 2.12E-02 6.75E—03
180.00 7.59E +00 4.69E+00 2.74E-01 6.45E-02 3A2E-02 213E-02 6.72E~03
total 395E+02 290£+02 S40E+0] 1.55E =01 9.35E+00 7.27E4+00 3.69E+00

rel ff — — — —

nrl ff — —

I MLlaan ALal PMaZ RMaia VAl A7 AMa 2 1000
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TaBLE 1. Predicted S-matrix differential elastic scattering cross sections for photon energies (50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9. 964])&

1004.8, 1112.1, 1274.5, 1408.0 and 1500.0). The angle integrated total cross sections for each element and energies are presented.
cross sections from this work, ‘‘rel ff*’ represents total cross sections calculated from the relativistic form factor and “‘nrl ff’
calculated from the nonrelativistic form factor—Continued®

“‘total”” represents top;
represents total cross sectioig

=
0 Photon energy (keV)
(deg) 778.9 964.0 1004.8 1112.1 1274.5 1408.0 lSO(FH
Rutherfordiu (Z = 104)
0.00 8.30E+02 8.30E+02 8.30£+02 8.29E+02 8.29E +02 8.28E+02 8.27E+02
0.01 8.29E+02 8.29E+02 8.28E+02 8.28E+02 8.27E+02 8.27E+02 8.26E+02
0.02 8.29E+02 8.27E+02 8.27E +02 8.26E +02 8.25E+02 8.23E+02 8.22E+02
0.04 8.24E+02 8.21E+02 8.20E+02 8.18E+02 8.14E+02 8.10E+02 8.08E+02
0.06 8.18E+02 8.11E+02 8.09E+02 8.05E+02 7.98E+02 7.92E+02 7.88E+02
0.10 7.99E +02 7.84E+02 781E+02 7.72E+02 7.57E+02 745E+02 7.37E+02
0.20 7.34E+02 6.99E +02 6.92E+02 6.71E+02 6.39E+02 6.13E+02 5.95E+02
0.30 6.61E+02 6.08E+02 5.96E+02 5.66E +02 5.21E+02 4.87E+02 4.64E+02
0.40 S5.87E+02 5.20E+02 5.06E+02 4.69E +02 4.19E+02 3.81E+02 3.58E+02
0.50 5.17E+02 4.40E+02 4.25E+02 3.87E+02 3.37E4+02 3.03E+02 2.83E+02
0.60 4.52E+02 3.73E+02 3.57E+02 321E+02 2.75E+02 2.46E+02 2.30E+02
.70 3 06E+02 3.17E+402 3.03E£+02 2.69E +02 2.28E+02 2.03E+02 1.90£ +02
0.80 347E+02 2.73E+02 2.59E+02 2.29E+02 L92E+02 1.71E+02 1.59E +02
1.00 271E+02 2.08E+02 1.97E+02 1L.72E+02 1.42E+02 1.25E+02 [.ISE+02
1.20 2.17E+02 1.64E+02 1.55E+02 1.34E+02 1.10E+02 9.40E +01 8.49E+01
1.50 1.62E+02 1.20E+02 1.12E 1 02 9.61E+01 7.65E+01 6.34E+01 5.55£+01
1.70 1.36E+02 9.90E +01 9.27E+01 7.83E+01 6.08E+01 4.88E+01 4.15E +01
2.00 1.07E+02 7.58E+01 7.04E+01 5.82E+01 431E+01 3.29E+01 2.68E+01
2.50 741E+01 4.92E+01 4.50E+01 3.57E+01 2.50E+01 1.82E+01 1.45E +01
3.00 5.19E+01 3.19E 1 01 2.89E+01 2.24E+01 1.599E +01 L25E 01 1.09E +01
3.50 3.66E+01] 2.13E+01 1.91E+01 1.49E +01 1L13E+01 1.O1E+01 1.OIE+01
4.00 2.65E+01 1.52E+01 1.37E +01 1.08£+01 8.60E +00 8.14E+00 8.52E+00
5.00 1.56E +01 9.91E+00 9.09E 00 7.33E+00 5.33E+00 3.98E+00 3.16E +00
6.00 1.06E+01 7.19E+00 6.63E+00 5.24E+00 3.27E+00 1.83E+00 1.07E +00
7.00 7.71E+00 4.86E£+00 4.40E 400 3.35E+00 2.03E+00 1.17E+00 721E-0]
8.00 5.62E+00 3.10E+00 2.75E +00 2.03E+00 1.35E+00 1.01E+00 8.39E-01
9.00 4.07E+00 2.03E+00 1.78E+00 1.31E+00 9.76E—01 9.38E-01 1.04E +00
10.00 2.97E+00 1.45E+00 1.27E+00 9.47E-01 7.53E-01 8.00E-01 9.79E-01
12.50 1.55E+00 9.15E-01 8.28E—01 6.48E—01 4.50E -0t 321E-01 2.44E -0t
15.00 9.86E£ 01 6.53E—01 5.98E~01 4.60E-01 2.56E—-01 1.18E~01 5.62E—02
17.50 6.88E—01 4.09E-01 3.65E~-01 2.62E~01 1.35E-01 6.25E—02 311E-02
20.00 4.79E-01 2.37E—-01 2.04E-01 1.38E—~01 7.53E—02 448E—02 3.07E-02
22.50 3.26E-01 1.39E-01 1.17E-01 7.68E—02 4.67E—-02 3.68E—02 3.49E-02
25.00 2.19E—-01 8.75E—02 7.30E-02 4.82E-02 3.23E-02 3.06E-02 3.53E-02
27.50 1.49E—-0] 6.00E—02 5.04E-02 342E-02 241E-02 241E~-02 2.87E-02
30.00 L.OSE - 01 446E 02 381E~02 267E-02 1.91E-02 [.79E~02 1.94E—-02
35.00 S74E-02 2.89E-02 2.55E-02 1.89E—02 1.25E-02 8.72E-03 6.58E—-03
40.00 3.60E 02 20502 1.85E~02 1.39E-02 8.20E-03 432E-03 2.36E—-03
45.00 248E-02 1.47E-02 LL3R2E-(2 9.83E-03 5.29E-03 2.39E~03 1LEE-03
S0.00 1.81E-02 1.O4E—-02 9.26E—-03 6.66F —03 3.39E-03 1.47E~03 6.74E—04
35.00 1.37£-02 7.46E~03 6.55F—-03 4.56E—03 227E-03 1.02E-03 5.00E—-04
60.00 1.07E-02 5.50E-03 4.77E-03 324F—-03 1.64E—-03 8.04E-04 4.39£-04
65.00 3.64E—-03 423E-03 3.63E-03 243E-03 1.26£-03 6.76E£— 04 4.12FE-04
70.00 721E-03 341E-03 291E-03 [.94E-03 1.04£-03 6.07E—04 4.07E-04
75.00 6.23E—-03 2.89E£—-03 246E—-03 1.64£ 03 9.07E—-04 5.65E~-04 4.08E—04
80.00 S5.55E-03 25503 217E-03 1.45F-03 8.20E~04 5.34E-04 4.04E-04
85.00 S.09E-03 2.32E-03 1.98E—-03 1.32E—-03 7.62E—04 5.10FE—04 398F 04
90.00 177E-03 217E-03 1.85E-03 1.24E-03 721E—04 492E-04 3.92E—-04
95.00 154E-03 2.05E-03 T5E-03 1.L17E—-03 6.89E - 04 4.T6E—04 3.83E-04
105.00 123E-03 1.91£-03 1.62E-03 1.O9E-03 6.45E - 04 451E-04 3.67£-04
120.00 +00E =03 1.77E-03 1.50£-03 LOIE—03 6.03E—-04 4.27E-04 3S51E-04
135.00 AEIE-03 1.69E - 03 144 -03 9.67E—~04 S581E—-04 4.14E-04 342E—04
150.00 3T74E-03 1.63E—-03 1.AOE =03 9.39F — 04 S5.69E£—04 4.08L~04 3.38E—-04
165.00 3.67L-03 1LOOE — 03 1L.37E-03 9.26F - 04 5.65E-04 4.08E—-04 339K 04
180.00 365F-03 FOOE—03 1.36F -03 923E-04 S5.65E—~04 4.09E—-04 3.41E-04
total 2.66E-00 1.75E 00 161 ~00 [.31E+00 9.92E-01 8.09£-01 7.23F-01

rel ff
orl {1

dotd() barns/sr predicted from relativistic S-matrix caleulation.
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ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS 1199

TABLE 2. Number of available experimental data points of differential cross sections for each element at different photon energies.

59.54 81 84.26 88.03 122.1 136.5 1454 2447 279.2 316.5
B 3 4 0 2 0 0 0 0 0 0
X 3 0 a 0 0 0 0 Q 0 0
= ] 4 0 0 0 0 0 0 0 0
) 7 0 1 0 0 4] 8 6 4 8
W 12 0 0 0 0 0 0 0 4 Q0
Iy 11 0 0 0 0 0 0 0 0 0
10 0 0 4 0 0 ¢ 5 0 0 0
s 2 0 0 0 0 V] 0 0 4] 0
N 16 0 i 0 0 0 0 0 4 7
i 1 0 1 0 G 0 0 o] 0 10
i 11 0 1 0 0 1] 12 6 0 9
X 12 0 5 0 0 0 5 0 18 9
5 11 0 0 0 0 0 0 0 0 0
QY 1 0 1 0 0 0 0 0 0 0
0l 1 0 1 0 0 0 0 0 0 0
o4 4 0 1 0 0 0 0 0 0 0
66 4 0 1 0 0 0 0 0 0 0
7 1 0 1 0 0 0 0 0 0 0
ng 8 0 0 0 0 0 0 0 0 0
0 7 0 1 0 0 0 0 0 0 0
=2 3 0 0 0 0 0 0 0 0 g
3 15 4 5 0 0 0 5 6 4 0
4 1 0 1 0 0 0 4 0 0 10
"9 8 4 9 2 0 0 0 0 0 0
32 18 4 1 2 5 14 27 6 23 10
33 0 0 0 2 0 0 0 0 0 0
&) 1 0 1 0 0 0 0 0 0 Q
92 1 0 1 0 0 0 8 0 9 0
A 3443 411.8 4439 468.1 661.6 7233 778.9 867.4 889.3
29 I 6 12 8 6 5 12 6 0
) 0 0 0 0 5 0 0 0 (]
42 8 8 8 8 4 7 8 7 0
47 0 10 0 15 5 0 0 0 0
43 6 9 6 9 10 0 6 Q 4]
X0 9 9 9 9 24 7 8 7 0
56 0 6 0 0 0 0 0 0 0
3 15 9 15 0 4 8 15 7 0
o 6 9 6 14 6 0 6 0 0
- 0 13 0 6 13 0 0 0 4]
21y 0 0 0 0 1 0 0 0 1
2 25 18 15 10 32 9 22 7 10
EA 9 19 9 0 23 9 9 7 10
Z 964 1004.8 1085.8 1112.1 1120.5 1173.2 1274.5 1332.5 1408
9 12 5 9 11 0 6 9 6 12
42 8 6 8 8 0 0 7 5 8
48 6 0 4 6 0 0 5 0 6
] 8 6 8 8 0 7 8 7 8
"1 15 6 i3 15 0 0 13 5 15
"4 6 0 6 6 0 0 0 0 6
pis} 0 0 0 0 i 0 0 0 0
X2 23 8 21 23 10 20 14 31 25
Y2 9 5 9 9 10 10 8 21 9
clude Rayleigh. nuclear Thomson, and Delbruck amplitudes 2.2. Form Factor Approximations

for all energies, elements, and scattering angles. ) ) o
Since Rayleigh scattering is predominant for the present The scattering of an electromagnetic radiation of fre-

work, it is important to understand how accurate the different ~ quency (w) by a free electron was first calculated by Thom-
calculations are in estimating the Rayleigh amplitudes. son ® using classical electrodynamics. The Thomson differ-
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ential cross section for scattering of unpolarized radiation by
a classical free electron is

dO'T 1 2
0 ir%(l +cos* ). (2)

Historically, the form factor was developed as a correction
factor to the Thomson formula considering the scattering of
an extended electronic charge distribution instead of classical
point charge as assumed by Thomson. In other words, we
can interpret the atomic form factor as characterizing the
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FIG. 5. Comparison of experimental results with the predicted cross sections
for copper at 444.0 keV.
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effective charge that scatters the photon. The atomic form
factor may be expressed as the integral

f(q)=47rf p(r)sin(gr)rdr, (3)

where p(r) is the electron number distribution of the atom
assumed spherically symmetric and normalized to Z and

ﬁ—zﬁw'(e 4
g=2-_sin\ > )
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Fic. 7. Comparison of experimental results with the predicted cross section
for copper at 964.0 keV.
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Fic. 8. Comparison of experimental results with the predicted cross sections
for copper at 1112.1 keV.

is the momentum transferred to the atom as the photon is
scattered through an angle 6. Another popular unit for ex-
pressing momentum transfer is in A~ where traditionally
the form factor is defined as flx) instead of flg) and x
=\"T sin(#/2). The momentum transfer hg in the units of
me can be transformed into units of A~! by multiplying Aq
by 20.607 44. The scattering cross section for the unpolar-
ized photon is obtained by muitiplying the Thomson cross
section by the square of the form factor and is given by

dU‘T 1 2
—— = —r2(1+cos’d 2, 5
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FiG. 9. Comparison of experimental results with the predicted cross sections

- for copper at 1408.0 keV.
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The atomic form factor is usually obtained by evaluating the
above integral [Eq. (3)], while the charge density p(r) is
derived from the atomic ground state wave functions using
the following form

z
p(r)= g} [ (P2, 6)

where  is a single electron wave function. So far all calcu-
lations have been done in the independent particle approxi-
mation (IPA) model where it has been assumed that all
atomic electrons move independently in a central potential
due to the nucleus and the average field of other electrons.
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Fic. 11. Comparison of experimental results with the predicted cross sec-

tions for krypton at 59.54 keV.
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IPA works well except at very low energies and light atoms
for which electron correlation could not be neglected. If the
atomic charge distribution is derived using the nonrelativistic
ground state wave function. the form factor derived from
such a charge distribution is known as the nonrelativistic
form factor. If the relativistic wave function is used to derive
atomic charge distribution, the form factor derived using
such charge distribution is known as the relativistic form
factor.

In the form factors described above, the electron binding
energy has been neglected. Franz in 1936° suggested an elec-
tron binding correction to the form factor, and the resulting
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Fic. 13, Comparison of experimental results with the predicted cross sec
tions for silver at 316.5 keV.
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corrected form factor is commonly known as the modified
form factor (MFF) and is represented by g(g) to differentiate
it from the ordinary form factor f{g). The MFF g(g) for a
given electron is given by

4 J sin(gr)( mc? ) 2ar )
galg)=4m | p,(r) o \E—vin) Y
where E, is the total energy of the nth electron (E,=mc’
—€,, €, is the electron binding energy), V(r) is the atomic
potential, and p,(r) is the charge distribution associated with
the nth electron. Unlike f(g), owing to the presence of the
term €,, g(g) cannot be calculated directly from the total
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Fig. 15, Comparison of experimental results with the predicted cross sec-

tions for silver at 468.1 keV.
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atom charge distribution. Instead, contributions from elec-
rons of each subshell must be calculated separately and
summed. In other words, the total atom MFF g(g) should be

gq)= 2 g.(q)

sin(qr){ mc? )
:4’"2 Jp"(r)——_qr {m)rz dr. (3)

The corresponding cross section for the unpolarized photon
is given by
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M6, 17. Comparison of experimental results with the predicted cross sec-

tions for cadmium at 145.4 keV.
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do 1

d—d=irﬁ(l+c0526)|g(q)|2. )
Tabulated values of nonrelativistic! and relativistic Ag)s® and
relativistic g(g)s® are available for all elements of the peri-
odic table up to Z=100, covering a wide range of momentum
transfers.

Since the basic assumption needed to derive the form fac-
tor is that photon energy is large compared with the binding
energies of electrons that scatter (commonly referred to as
high energy approximation), a form factor approximation is
expected to give good predictions of cross sections for pho-
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Fio. 19. Comparison of expeiimental results with the predicied cross sec-
tions for tin at 59.54 keV.
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ton energies above the K-shell binding energy. General com-
parisons of nonrelativistic, relativistic, and modified form
factor with the experimental results have been extensively
done by Roy et al. 1011 and Kane ef al.’ It has been found
that, in general, modified form factors agree beiter with ex-
perimental results compared to ordinary form factors. How-
ever, contrary to common notion, the nonrelativistic form
factor gives better prediction compared to the corresponding
relativistic form factor. The reason, as explained in Ref. 10,
is substantial cancellation among relativistic, retardation, and
higher multipole effects, so that the inclusion of relativistic
effects without considering other effects makes the predic-

100
10

= 1

(2]

SN

E,

5o

&

g o001

.

o

el

0.c01 |

0.000" |

0.00007 bt L1

40 60 80 100 120 140 160 180

angle (degree)

c 20

Fig. 21. Comparison of experimental results with the predicted cross sec-
tions for tin at 661.6 keV.
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FiG. 22. Comparison of experimental results with the predicted cross sex
tions for xenon at 59.54 keV.

tion worse. The modified form factor is found to be in goo
agreement with experimental results for all elements up t
momentum transfer x<10 A~ except for photon energie
below or very close to X threshold.

To remedy the failure of the form factor (including th
modified form factor) at low photon energies, an anomalou
scattering factor (ASF), defined as the deviation of the exac
forward scattering amplitude from FF or MFF, is often ir
cluded. ASF has been obtained utilizing the dispersion rele
tion between real and imaginary parts of the forward scatte!
ing amplitude and the optical theorem relating the imaginar
part to the photon absorption cross section. Readers are 1t
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Fia. 23. Cbmpan’son of experimental results with the predicted cross s¢
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ferred to the publication of Kissel er al. 12 for a detailed dis-
cussion on the derivation of ASF, its validity, etc. All ASF
calculations are for forward angle, and there exists no gen-
eral scheme to extend them for other angles. It has been
found that, in general, MFF with angle independent ASF,
improves the agreement with experiments for all angles at
photon energies near and below K threshold. Comparison of
experimental results with different form factor approxima-
tions are shown in Figs. 1-3. Deviations of experimental
results from the values predicted using MFF plus angle in-
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FiG. 25. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 444.0 keV.
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dependent ASF at large momentum transfer indicate that it is
essential to understand the variation of ASF at large angles.

2.3. S-matrix calculation

The scattering matrix (commonly called the S matrix) is an
operator which connects the final state of a time-dependent
system with that of the initial state. For Rayleigh scattering,
the matrix element S=(f|5}i) represents the amplitude of a
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FiG. 27. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 964.0 keV.
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specific stationary state |f) that evolved through scattering
from the initial state |i). Such a scattering calculation usually
starts with the atomic potential obtained in the independent
particle approximations. The calculation starts with the well
known Feynman-Dyson representation of scattering in sec-
ond order. The effect of binding in the intermediate state is
important and was explored analytically in the relativistic
theory of Brown and Woodward!3. This calculation was
done in Born approximation. The realization that higher or-
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FiG. 29. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 11121 keV.
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tions for tantalum at 1274.5 keV. ’

der Born correction terms are important in calculating the
Rayleigh scattering amplitude led to the development of nu-
merical partial wave methods."* Brown and co-workers'>!®
applied the numerical method 0 the elastic scattering of
0.32, 0.64, 1.28 and 2.56 mc? (mc?=511 keV) from the K
shell of mercury (Z=80). The atomic potential assumed in
these calculations was a point Coulomb potential. Later Cor-
nille and Chapdelaine17 extended the above calculation for
2.62 MeV. These calculations are very lengthy and the com-
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L
C 20 <«C 5C 8C 100 120 140 160 180
angle (degree)

Fia. 31. Comparison of experimental results with the predicted cross sec-
tions for tantalum at [408.0 keV.
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puters available at that time were not fast enough; hence the
calculations were limited to only the K shell of a single atom
and for five photon energies.

With the availability of faster computers in the 1970s,
such calculations were first extended by Johnson and
Cheng!® ta higher shell electrons (K, I. and M shell) and for
different atoms in the range 30<Z=<82 and for five photon
energies in the range 145-889 keV. Later, Kissel et al.* per-
formed systematic partial wave calculations of Rayleigh
scattering for K-, L-, M- and N-subshell electrons of lead (Z
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FIG. 33. Comparison or-experimental results with the predicied cross sec-
tions for tungsten at 468.1 keV.
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Fic. 34. Comparison of experimental results with the predicted cross sec-
tions for platinum at 411.8 keV.

=82) and for 12 photon energies in the range 22.1 keV~
2.756 MeV, including through the P shell in situations where
a complete S-matrix calculation is important. Note that the
S-matrix calculation needs an increasing number of multi-
poles to converge for a given subshell of electrons as the
photon energy increases. This can he related to the binding
energy of the electron subshell (number of photon multipoles
increases as the ratio of photon energy to the binding energy
of a given subshell increases). Even with modern computers
it is often found to be impractical to perform ‘‘complete’”

10C0 - T T T T I E—

O 18E

100

0.1

do/dQ (barn/sr)

0.01

0.001
I

2.00C1H 1 1 | L ! L | I
0 20 4C 60 8C 100 120 140 160 180

angle (degree)

Fit. 35. Comparison of experimental resubts with the predicied cross sec-
tions for platinum at 661.6 keV.
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(considering all subshell electrons, particularly for high Z
atoms and high photon energies) calculations of total atom
Rayleigh amplitudes using the S matrix. For this reason the
tabulated values of total atom elastic scattering cross sections
are only available in the literature for ten elements in the
range 13=<Z=103 and seven selected photon energies 59.5,
145, 279.2, 412, 662, 889 and 1332 keV in 55 angular grids
in the range 0<4<180.°

As can be understood from the Feynman diagram of sec-
ond order S-matrix scattering, exact calculation of Rayleigh
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FiG. 37. Comparison of experimental results with the predicted cross sec-
tions for lead at 136.5 keV.
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F1G. 38. Comparison of experimental results with the predicted cross sec-
tions for lead at 145.1 keV.

amplitudes must include binding effects in the initial, final,
and intermediate states. In the present method of S-matrix
calculation, the binding effects in these states are included
exactly to all orders in the IPA potential and hence some-
times referred to as an ‘‘exact’ calculation. One may argue
that the calculation was performed for an isolated atom, in
the lowest nonvanishing order of S-matrix expansion, and
electron correlation was neglected and therefore the calcula-
tion is far from exact. However, it has been found that the
higher order correction and correlation effects are not very
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FiG. 39. Comparison of experimental results with the predicted cross sec-
tions for lead at 279.2 keV.
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FiG. 40. Comparison of experimental results with the predicted cross sec-
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important in the photon energies of this article. Nonetheless,
calculated scattering amplitudes are accurate within an order
of 1% and are so far the best available. Systematic compari-
son of predicted values in generally good agreement with the
available experimental results can be shown as a typical ex-
ample in Figs. 1-3.

3. Tabulation

The importance of tabulated elastic scattering cross sec-
tions for all elements of the periodic table and for a wide
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Fic. 41. Comparison of experimental results with the predicted cross sec-

tions for lead at 344.3 keV.
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FIG. 42. Comparison of experimental results with the predicted cross sec-
tions for lead at 411.8 keV.

energy range is well known. It is realized that since produc-
ing such tables using complete numerical calculation of all
subshells is not practical, and one may therefore produce
such tabulations either by interpolation or parametrization
utilizing the available S-matrix cross sections. Present tabu-
lations have been made by accurate interpolation of the pub-
lished precise elastic scattering cross sections® of ten ele-
ments in the range 13=<Z=<103 and seven photon energies
in the range 59.5-1332 keV.

It has been observed that, for energies above the K edge,
the differential cross section is a smooth function of energy
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Fic. 43. Comparison of experimental results with the predicted cross sec-
tions for lead at 444.0 keV.



1210
1000 ; T T T T T T T T
O 20E
100 -1
5
10 4
c: :
—
<
0
fas 1 _
&)
o
N
)
o Olt .
0.01 ]~ e T
0.001 L 1 1 - 1 ] I L
0O 20 40 60 80 100 120 140 160 180

angle (degree)
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of the scattered photon (E), atomic number of the scatterer
(Z), and scattering angle (8. This allows us to use the spline
method 10 interpolate the differential cross section do/d€)
hypersurface in the 6, Z, E space. The spline interpolation is
done in three steps. In the first step, a quadratic spline inter-
polation of In(do/d}) as a function of In(Z) is done at 16 (6,
E) points, two points in # and E above and below the re-
quired interpolation point. Here three values of do/d{) two
steps above and one step below the required Z are used for
interpolation. From these interpolated values of In(do7d(}) at
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Fic. 15, Comparison of experimental recnlic with the predicted cross sec-

tions for lead at 661.6 keV.
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Fig. 46. Comparison of experimental results with the predicted cross sec-
tions for lead at 778.9 keV.

16 (6, E) points, for the given Z, In(dg/d(}) is interpolated as
a function of 6 by the cubic spline method. Here In(do/d(})
at four valucs of ¢: two bclow and two above the required
value are used for the interpolation. This yields In(do/d(l),
for the given Z and 6, at four values of E, two below and two
above the required value. In the third step a cubic-spline
interpolation is used to interpolate In(do/d(}) as a function of
E, at the required values of E, Z and 6. This process is
repeated to interpolate do/d{} at each value of E (at least 5%
above the K threshold), Z and 6 which has a sufficient num-
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Fii. 47. Comparison of experimental results with the predicted cross sec-
tions for lead at 889.3 keV.
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Fi. 48. Comparison of experimental results with the predicted cross sec-
nons for lead at 964.0 keV.

ber of points on each side required for the interpolation. For
points near the extremities of E, Z and 6, the distribution of
points is suitably altered so that the same number of points
are available for interpolation.

In Table 1, we have presented the interpolated differential
elastic scattering cross sections for all elements in the range
13<7< 104 and for 14 photon energies (50.0, 59.54, 145 4,
316.5, 411.8, 468.1, 661.6, 778.9, 964.0, 1004.8, 11121,
1274.5, 1408.0 and 1500.0 keV) for which sufficient experi-
mental data are present {along with suitably chosen extreme
energies) and for 55 scattering angles (judiciously chosen
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FiG. 49. Comparison of experimental results with the predicied cross sec-
tions for fead at 1085.8 keV.

1211

1000

100

0.1

do/dQ (barn/sr)

0.01

0.001

0.0001 A1 L A 1 1 L It {
0 20 40 60 80 100 120 140 160 180

angle (degree)

FiG. 50. Comparison of experimental results with the predicted cross sec-
tions for lead at 1112.1 keV.

depending on the nature of variation of cross sections with
angle) in the range 0=< #=<180. Energies are chosen in such
a way so as to include the commonly used photon energies
{except energies at two extremities namely, S5U—~1500 keV) as
well as at a suitable interval so as to enable one to interpolate
cross sections for other energies. Energies shown in the table
are taken from the CRC Handbook (1985). The cross sec-
tions presented in this table include Rayleigh, nuclear Thom-
son, and Delbruck scattering. Angle integrated elastic scat-
tering cross sections are also presented on the last line for
each energy and element. The angle integrated cross sections
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Fic. 51. Comparison of experimental results with the predicted cross sec-
tions for lead at 1120.5 keV.
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FiG. 52. Comparison of experimental results with the predicted cross sec-
tions for lead at 1173.2 keV.

derived using the nonrelativistic form factor available in Ref.
1 and using the relativistic form factor as available in Ref. 2
are also included.

The interpolated cross sections for some elements was
checked with the S-matrix values. This was done by ignoring
the do/d(} at the grid point (E, Z, 6) which is being interpo-
lated. The deviation of the interpolated do/d{) from the tabu-
lated value is found to be less than 1%.
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F1G. 53. Comparison of experimental results with the predicted cross sec-

tions for lead at 1274.5 keV
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FiG. 54. Comparison of experimental results with the predicted cross sec-
tions for lead at 1332.5 keV.

4. Comparison With Experiments

In this section the comparison of measured experimental
cross sections with the interpolated cross sections is pre-
sented graphically. It should be noted in this connection that
the comparison presented here is representative rather than
exhaustive. The first experimental studies of elastic scatter-
ing of gamma rays were reported in 1932 by Meitner and
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FiG. 55. Comparison of experimental results with the predicted cross sec-
tions for lead at 1408.0 keV.
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Fi1G. 56. Comparison of experimental results with the predicted cross sec-
tions for uranium at 411.8 keV.

Hupfeld.!® Considerable experimental activities on the elas-
tic scattering of x rays and gamma rays had been noted from
the early 1950s. Ionization chambers were used at that time
to detect x rays and gamma rays, which were replaced by the
scintillators (mainly thallium drifted sodium iodide) in later
years. Scintillators having better detecting efficiencies com-
pared 1o ionization chambers were used as detector until the
late 1960s. Due to their superior energy resolution the solid
state detectors (namely germanium-lithium, or high purity
germanium) effectively replaced the scintillators used since
the early 1970s. In spite of poorer detection efficiency com-
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Fi1G. 57. Comparison of experimental results with the predicted cross sec-

tions for uranium at 661.6 keV.
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FiG. 58. Comparison of experimental results with the predicted cross sec-
tions for uranium at 889.3 keV.

pared to scintillators, solid state detectors due to their superb
energy resolution produce precise cross sections. (Use of
scintillation detectors in some energies and angles may pro-
duce comparable results.) In view of this, in comparing ex-
perimental results, we only considered the measurements
performed using the solid state detector. In order to give an
idea of the extent of experimental measurements performed
in this field in Table 2 we present the number of experimen-
tal measurements performed on each element at different en-
ergies. This will also help to identify the experimentally un-
explored region of investigation. In comparing this with our
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F1G. 59. Comparison of experimental results with the predicted crose cec
tions for uranium at 1120.5 keV.
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FiG. 60. Comparison of experimental results with the predicted cross sec-
tions for uranium at 1173.2 keV:

predicted values graphically, for meaningful comparison, we
consider only those elements and energies for which at least
ten data points are available. Comparison of experimental
values with the predicted values is presented in Figs. 4~61.
Table 2, along with the figures, also indicates the region of
photon energy and elements for which further measurements
are needed. For convenience, the references of experimental
mecasurements are shown scparatcly. As can be scen from the
comparison, the predicted values are, in general, in good
agreement with the measured values and hence also establish
the preciseness of the interpolation method.
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FiG. 61. Comparison of experimental resuits with the predicted cross sec-
tions for uranium at 1332.5 keV.
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