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The effective capture cross sections of Cr, Fe and Ni are calculated in the
energy range of 1.0 to 800 kev, and the group constants of ABBN type are given for
the 70 - group structure of JAERI-Fast Set. Using fhé various evaluated nuclear data,
the uncertainties of these cross sections are investigated through comparisons of the
group constants and analysis of the Doppler effects of stainless steel and natural iron
samples. The uncertainties in the 1.15 kev resonance parameter of 56Fe and in the
smooth copture cross sections near the resonance energy are very large and have
important influence in analysis of the Doppler coefficients. In the Doppler analysis,
the res.ults obtained with ENDF/B-1H data are better than those with other data.

The experimental values are well reproduced by raising the capture cross sections of

iron in ENDF/B-1l| data by about 15% in the energy range of 1.0 to 800 kev.
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1. Introduction

in o fast reactor, Cr, Fe and Ni are much contained as structural materials. The
accuracies for capture cross sections of these materials will be very important for
calculation of breeding ratio in a large fast breeder reactor. However, uncertainties in
nuclear data for these materials are large at present. In recent analyses of critical
assemblies, the reference value of cross section is often largely changed for good
reproduction of integral quantify.(] -G For example, the odjustments of group constants
using least squares methods produced rlcrge deviation (40%) for iron copture cross

(H2)

sections.,

For capture cross sections of structural materials in the energy range between 1 kev
to 1 MeV, the required target accuracies are given to be X 10% for stainless steel from
consideration on breeding gain for large LMFBR sysfems.(4) Taking account of this
target value, the variations given by the adjustments seem too large. Before adjusting
the cross sections of Cr, Fe and Ni, therefore, the detailed investigation of the un-
certainties and accuracies for them should be done.

In the present report, the comparisons among the various evaluated nuclear data for
Cr, Fe and Ni are done. The effective capture cross sections are calculated from these
data, and an intercomparison will be made also for the infinitely dilute cross sections
and temperature coefficients of self-shielding factors. Furthermore, the occuracies of
three resonance parameter sets (ENDF/B~H, -1l and Srory's(s) data) are investigated

through the analysis of Doppler effects for stainless steel and natural iron samples.
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2. Comparisons of Nuclear Data of Cr, Fe and Ni

" The four evaluated nuclear data, ENDF/B-1I, -1ll, Story's, and KEDAK da’rd(é),

are considered here. These data consist of the smooth and resonance cross sections, as
usual . In Table 1 are shown the numbers of resonances classified as Doppler broadened
and unbroadened resonances. The condition of the Doppler broadened resonance is

8)\ £. 3.0, where B)‘= K/A. , {7\ the total width for resonance fevel A , and A

the Doppler width. The differences among these numbers of resonances are very remarkable.

In both of the Story's and KEDAK data, the d-wave resonances of 56Fe exist. The number
of resonances of e of ENDF/B- 1l is less than that of ENDF/B-1l. The Doppler
broadened resonances are almost for p-wave sharp resonance (,Q =1). The Doppler
broadened resonances in KEDAK data are a few and @\-values are large except for

the 1.15 kev resonance of 56Fe. The other sharp resonances seem to be included in the
smooth cross section. From this reason, the KEDAK data are not used in the present study.
The remarkable difference among these resonance parameters will be attributed to the
difficulties of measurement for sharp resonances ond of the cross section fits.

" In Figs. 1=~6, the comparisons of the unbroadened capture cross sections and total
cross sections for Cr, Fe and Ni are shown for the four nuclear daf.c files. The Story's
data did not contain the data of Cr at the time of this study. The ENDF/B~Il and -1lI
data for Cr are in good agreement, though the resonance parameters differ each other,

In the iron cross sections, both the data of ENDF/B-III and of Story show very similar
variations, while the unbroadened capture cross sections from ENDF/B=1l and KEDAK
data are larger than the two other data. The total cross sections of ENDF/B-11, =!I
and Story's data for Fe are in very good agreements except for those of KEDAK data,
The total cross sections of Ni of all the files are very like each other, hence they seem

to be based on the same measurement.

-3
<
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in Table 2, for the most important 1.15 kev resonance of = Fe are done the
comparison of both the resonance parameters and infinite dilution cross sections. The
differences for the neutron widths among these data are very large. - Consequently,
the tendency is similar also for the infinite dilution cross sections. The difference
between ENDF/B-1I and =111 is about 2 in foctor. This large discrepancies will
importantly influence on the calculation of the Doppler effect of stainless steel and
natural iron samples.

The effective capture cross sections for Cr, Fe and Ni were calculated under the
narrow resonance approximation, assuming constant collision density on each energy

)

group. The shielding factors and infinite dilution cross sections for the 70-group
structure of the JAER|-Fast sef(s) were obtained for the four nuclear data files in the
energy range from 800 to 1 kev. In Tables 3~/10 the calculated results are given for
the temperatures 300, 600, 900 and 2100 ok crnd O_;= 0, 1, 10, 100, and 1000, where
(37 is the sum of the total cross section of the other element per the atom under
consideration.

In Figs. 7-9, the comparisons of the infinite dilution capture cross sections for Cr,
Fe and Ni are done. The capture cross sections of Fe for ENDF/B-II data are considerably
large as compared with those of ENDF/B-111 and of Story's data in the energy range 20 to
100 kev. However, this tendency becomes reversely for the energy range near the
important 1.15 kev resonance. The values of ENDF/B~11l are larger than those of Story
for the energy range below 100 kev which is main Doppler region for structural materials.
The cop’ruré cross sections of Ni in ENDF/B-1l data show large deviations from those of
ENDF/B- 11l and of Story in the energy range from 8 to 18 kev.

Table 11 compares the temperature coefficients for self-shielding factors of Cr, Fe

and Ni. They are especially shown for the important energy groups where the infinite
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dilution capture cross sections are large. The differences among these temperature
coefficients especially stand out for the cross section of Fe and importantly influence

on the Doppler effect for the structural materials.

3. Comparison of Doppler Coefficients Calculated from Three Nuclear Data with

Experiments

The Doppler effects of natural iron and stainless steel (74% Fe, 18% Cr and 8% Ni )
: . ©)(10)
were measured in assemblies FCA V-1, V-2, ViI-1, and VI-2 cores. These
experiments showed that the Doppler effect due to structural materials was an important

235

correction factor to small-sample Doppler experiments of higher isotopes such as u,

238 @)

U, or plutonium. In anticipation of an important contribution to fast reactor

safety, these Doppler experiments were analyzed using the JAERI- Fast set and various

10ana2y 4. Doppler

nuclear data files for the cross sections of Cr, Fe and Ni.
coefficients were calculated by first~order perturbation theory with one and two dimensional
diffusion equations using the group constants in Tables 3~10. The detailes of the
calculated results will be seen in Refs. (10), (11) and (12), and the comparisons of the
caleulated results with the measured ones ore reviewed in Figs. 10~15. The agreement
between the measured and calculated values is rather poor, and the disagreement is
especially remarkable for the FCA-VI-1 core. However, the experimental values for

the assembly VI-1 do not monotonously increase according as temperature rising. Hence,

it may be considered that this experiment includes some systematic errors. Among the

three nuclear data, the results from ENDF/B-1Il data are better than those from the others,

but the differences between the experiments and these values are about 20~ 35%.
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In Figs. 16 and 17 are shown the contribution to the Doppler coefficients from each
energy group for the iron-sample and for the stainless steel - sample in the FCA-V-2
and -1, respectively. From these figures, it is found that the 1.15 kev resonance of
56Fe contributes to the total Doppler effect of these samples by about 50 ~60% and
that another important energy range is from 20 to 60 kev. For the stainless steel sample,
the 1.62 kev resonance of 52Cr is also important. The assemblies V-1 and -2 are
physics mockup cores of JOYO (Experimental Fast Reactor ) and have haorder spectrum
than the assemblies VI-1 and -2 which are physics mockup cores of the outer and inner
core composifions of MONJU (Prototype Fast Reactor }. This is shown in Fig. 18.

In Fig. 19 are compared the contributions to the Doppler coefficients of iron sample
from each energy group for three assemblies with the different spectra. In the assemblies
VI-1 and -2, the contribution from the 1.15 kev resonance of 56Fe to the total Doppler

effect is lorger than that in the V-2 core, by about 70%. However, it is very strange

‘that the spectrum of the assembly VI-2 is softer than that of the VI-1 core but the Doppler

effect in the assembly VI-2 is smaller than that in the assembly VI-1. In the energy
region below 1.0 kev the cross sections of Fe is smooth. Therefore, the value of the
relative flux at core center for the energy group including the 1.15 kev resonance have
very important influence on the magnitude of the total Doppler effect.

On the other hand, the differences among the Doppler‘coeffic ients obtained from
three nuclear data files are considerably large. The about ninety percent of the
differences comes from the uncertainty in the resonance parameter of the 1.15 kev
resonance of 56Fe. This fact can be ascertained by seeing again the results listed in
Tables 2 and T1.

To estimate clearly the uncertainty of Fe cross section, a more accurate caleulation

of the effective Doppler cross sections was made by using the integral transport code
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(13) (10)

for the important energy range 1 to 1.29 kev. This detailed calculation

PEACO-II
showed fh;:f the analytical method using the equivalence relation underestimated about
10% to the temperature coefficient of the effective cross secticns. Thus, for good
reproduction of the Doppler effects of the natural iron and stainless steel in the assemblies
V=1, V=2 and VI-2 cores, an about 15% raise of G: for Fe in ENDF/B- 1} data will be
required. In Figs. 10,15, fhel results obtained by 25% raising of 0\(: for Fe in

ENDF/B-111 data at the presentiy considered energy range are shown by a dotted line,

and very good reproduction of the experiments will be seen except for the VI-1 core.

4, Conclusions

The group constants for capture cross sections of Cr, Fe and Ni were made with
the 70-group structure of JAERI-Fast Set in the energy range from 1.0 to 800 kev. The
uncertainties of these cross sections were investigated by intercomparison of the microscopic
cross sections and of the effective cross sections calculated from the various evaluated
nuclear data, respectively. Furthermore, the influences of the uncertainties on the Doppier
effect were definitely shown through the analysis of the Doppler experiments for stainless~
steel and natural iron samples measured in FCA-V-1, V-2, VI-1 and VI-2 cores.

The uncertainty for the important 1.15 kev resonance of 5éFe is very large, and
therefore the precise evaluation will be firstly demanded at any rate. Among the nuclear
data used here, the results using ENDF/B~1l| data show better values than the results
using the other data, for Doppler analysis. It was found that the experimental values
were very well reproduced by raising the capture cross sections of iron for ENDF/B- 11}

data by about 15% in the energy range from 1 to 800 kev.



JAERI-M 5714 .

1
(13) for the important energy range 1 to 1.29 kev.( 0) This detailed calculation

PEACO-II
showed thot the analytical method using the equivalence relation underestimated about
10% to the temperature coefficient of the effective cross secticns. Thus, for good
reproduction of the Doppler effects of the natural iron and stainless steel in the assemblies
V-1, V-2 and VI-2 cores, an about 15% raise of GZ for Fe in ENDF/B-11} data will be
required. In Figs. 10,15, the results obtained by 25% raising of O\C for Fe in

ENDF/B-11l data at the presently considered energy range are shown by a dotted line,

and very good reproduction of the experiments will be seen except for the VI-1 core.

4, Conclusions

The group constants for capture cross sections of Cr, Fe and Ni were made with
the 70-group structure of JAERI|-Fast Set in the energy range from 1.0 to 800 kev. The
uncertainties of these cross sections were investigated by intercomparison of the microscopic
cross sections and of the effective cross sections calculated from the various evaluated
nuclear data, respectively. Furthermore, the influences of the uncertainties on the Doppler
effect were definitely shown through the analysis of the Doppler experiments for stainless-
steel and natural iron samples measured in FCA-V-1, V-2, VI-1 and VI-Z cores.

The uncertainty for the important 1.15 kev resonance of 56Fe is very large, and
therefore the precise evaluation will be firstly demanded at any rate. Among the nuclear
data used here, the results using ENDF/B-1i| data show better values than the results
using the other data, for Doppler analysis. It was found that the experimental values
were very well reproduced by raising the capture cross sections of iron for ENDF/B-11!

data by about 15% in the energy range from 1 to 800 kev.



13.

JAERI-M 5714

ACKNOWLED GMENT

The authors wish to thank Dr. 5. Katsuragi for his kind advice in English translation.

References

ROWLANDS, J.L., et al. : The Production and Performance of the Adjusted
Cross Section - Set FGL 5., Inter. Sympo. Phys. Fast Reac. IAEA Tokyo (1973},
paper A30. |
KUROI, H., et al. : Adjusted Cross Section Library AGLI and Reliability of
Anglysis of Integral Data., ibid (1973), paper A33.

YOSHIDA, T., etal. : Proc, AESJ 1973 Topical Meeting on Faost Reactor
Physics, poper A9 (in Japanese].

COWAN, C.L., et al, ; Comparison of Two Sodium -"Cooled 1000 MWe Fast
Reactor Concepts, Section VI Nuclear Design, GEAP-5618 (1968). |
STORY, J.S.: Private cémmuniccﬁon (1973).

WOLL, D.: Card Image Format of the Karlsruhe Evaluated Nucleér Data File,
KFK-880 (1968).

ISHIGURO, Y. : JAERI-M-4660 (1971).

KATSURAGI, 5., et al. : JAERI-1195 (1970) and JAERI-1199 (1970).

IIJIMA, T., et al. : Doppler Experiments in FCA, paper submifted to the 14th
EACRP Meeting, Stockhoim, June (1971).

ISHIGURQ, Y., ef al. : Measurements and Analysis of the Doppler Effect of

Structural Materials, Inter. Sympeo. Phys. Fast Reac. |AEA Tokyc {1973), paper B21.

ISHIGURO, Y. : Nucl. Sci. Eng., 49, 228, 1972.

TAKANQ, H., et al, : Compoarison of Effective Capture Cross Sections and
Doppler Coefficients for Structural Materials Colcuiated by Three Evoluated
Nuclear Data, paper submitted to on ad hac working group meeting on the kev
capture of the structural materials Ni, Fe, Cr., Karisruhe, May (1973).

ISHIGURO, Y. : JAERI-M-5527 (1974).



10.

1.

JAERI-M 5714

List of Tables

Numbers of Doppler broadened and unbroadened resonances.

Comparison of the 1.15 kev resonance parameters ond infinitely dilute capture

. 56
cross section of = Fe.

Copture cross section
Cdpfu re cross secfion
Capture cross section
Capture cross section
Capture cross section
Capture cross section
Capture cross section

Capture cross section

Comparison of temperature coefficients for self-shielding factors of Cr, Fe and Ni,

Co=10 ().

and shielding factor of Fe obtained Froi.'n Story's data
and shielding factor of Ni obtained from Story's data
and shielding factor of Cr obtoined from ENDF/B- Il
and shielding factor of Fe obtained from ENDF/B- I
and shielding factor of Ni obtained from ENDF 'B-II
and shielding factor of Cr obtained from ENDF/B-1ii
uric.i shielding VFccfor of Fe obtained from ENDF/B-III

and shielding factor of Ni obtained from ENDF/B- 111

List of Figures

Capture cross sections of Cr from various nuclear data

Caopture cross sections of Fe from various nuclear data

Capture cross sections of Ni from various nucleor data

Total cross sections of Cr from various nuclear dota

Total cross sections of Fe from various nuclear data

Total cross sections of Ni from various nucleor dota

Comparison of infinitely dilute copture cross sections of Cr

Comparison of infinitely dilute capture cross sections of Fe

Comparison of infinitely dilute capture cross sections of Ni

‘8‘




JAERI-M 5714

Comparison of calculated Doppler coefficients with the experimental results ---
FCA-V-T core, S.5. 'samélé

Comparison of calculated Doppler coefficients with the experimental results ---
FCA-V-2 core, Fe sample

Comparison of calculated Doppler coefficients with the experimental results ---
FCA-VI-1 core, Fe sample

Comparison of calculated Dop.pler coefficients with the experimental results ---
FCA-Vi-1 core, S5.S. sample

Comparison of calculated Doppler coefficients with the experimental resulfs -—=
FCA-VIi-2 core, Fe sample

Comparison of calculated Doppler coefficients with the experimental results ---
FCA-VI-2 core, S.S. sample

Contribution to Doppler coefficient from each energy group calculated by one
dimensional simple perturbation code with 70 group structure.

Contribution to Doppler coefficient from each energy group calculated by one
dimensional simple perturbation code with 70 group structure

Comparison of relative flux at core center

Comparison of contribution to Doppler effect from each energy group influenced

by variations in core spectrum.



JAERI-M 5714

Toble L. Numbers of Doppler broadened and unbrocdened resonances
M | Broadened resonance Unbroadened rescnance
cteriol| 7 "ENDF/ ENDF/ ENDF/ ENDF/
Bl B- Ii! KEDAK  STORY B- 1l B- 111 KEDAK STORY
50 0 i 1 0 14 37 5
1 12 12 0 2 8 0 |
52 0 0 0 0 [ 14 14
! 25 35 18 8 24 26
Cr 53 . 4} 0 15 15 1
1 10 10 a 0 0 0
54 0 0 & 14 3
i 0 2 5 ¢
54 ‘ 0 0 0 0 . 0. 20 2 20 27
“ 1 18 2 12 19 12 0 12 7
0 1 S 2 0 3z 2 22 26
Fe |56 I ! 33 12 8 23 &0 0 17 14
2 1 & 0 0
57 i 0 0 o ] 3 23
1 4] 9 0 0 0
58 0 0 0 0 0 15 31 9 20
- 1 ? 17 a 13 8 19 0 0
60 0 21 0 0 0 21 40 9 20
1 0 25 0 1 29 24 0 ¢
Ni 62 0 0 o 0 0 10 35 ] 20
; 1 2 é 0 0 6 29 0 0
54 0 0 0 0 1 24 0 18-
] 3 12 0 0 12 0 0
b1 0 7 26
1 3 1
TABLE 2, Comparison of the 1,15 keV resonance parameters and
infinitely dilute copture cross section of Sfe
- G;.for 1.0 to
£ Gy n Ty 7 1 9 kev
keV) {eV} {eV) ‘ {barn)
ENDF/B-1I1 1.i5 1.0 0.086 0.6 0.8891
ENDF/B-II 1.15 1.0 0.04 0.6 0.4446
STORY 1.154 1.0 0.0592 0.58 0.6290
KEDAK 1.15 1.0 0.04 0.6 0.4446
RIBON 1.14 1.0 0.05 0.45 0.5204




JAERI-M 5714

TABLE 3. CAPTURE CROSS SECTTON AND SHIELDING FACTOR OF FE CBTAINED FROM STORYS DATY

JAER! ENERGY RANGE T SHIELDLNG FACTORS
GROUP CKEV) HK(ce) <oy G=0 G- lf-m E\E-zoo G=1000
NG

300. 0.5136 0,.5218 0.6497 0.9048 0,%8584

20 160,0 = 7,3 0.00521 600« 0.5196 0.3291 0.6617 0.9120 013894
900+ 0.5244 03350 0.6T04 0:9163 ¢.9901

21004 0.5382 013513 06919 09254 0.9903

30D, 0.564%5  GC.5629 0.6589  D.9075 D, 9881

21 77.3 = 59.8 0,00827 800« 0.564%  0.5629 0.868%  0.9075  0,9801
900 0,56%% ©.5623 0.6689  0.9075  0,9881

2106, 0.5645  0.5629 0.6689  0.9075  0.9881

300.  0.5966  0.6303  D.7756  D:9470  0.992%
' 22 59.8 - &6.5 0,00957 6€00. 0.6363 0.6681 0.8028  0.9551  0.9941
300, D0.6548 0.6893  0.8174  0.9396  0.9947
2100, 0.7034  0.T314  0.8%68 Q9681  0.99%1

300. 0.5&35 26732 0.8090 09619 09957

23 46,5 = 35.0 0.010%1 60D 0.691% UsTle3 054248 019704 0.9971

] 300, 0.718% 0.T4%0  0.8602  0.0T46  0.9977
210¢. 0.1700  0.T937  0.8921  0.,9817T  0.9986

300, 0.5T3a  0.5907 0.6B819 O.B76Z  0.9B1D

24 36,0 = 27.4 0.01964 00 0,612  0.6259 0,7063 0.8814  0.9816
400 0.6327  0.6%57  0.7189  0.BA39  D.9819

2100, 046720 C.6B27 0.7411  0.8880 0.9824

300+ 0.4155 0.4735 0.6522 D:+B798 0.2835
25 27.8 = 21.5 0.01956 600. 0.4420 0,498 0.6636  0.3413 0.983%
900 0.4577 0.5124 0.6691 Q.8820 q.9837
2100, 08890 0.5389 0.4785 0.2432 0.9838

300. 0.8895 0.909s 0Q.9661  0.9943  0.9990
26 21,5 = lgse 0.00226 60O« 0.8991 0.9lg2? 0.9702  0.9958 0,9996
500, 0,9061 0.9244  0.9730  0.9963  0.9999
2100, 0.9238  0.9397  0.9795  0.9976  1.0002

300, 0.8252  0.8529  0.93%4  0.9913  0.9997

27 16.6 = 12.9 0.00636 o00. 0.8530 0.8776  0.9512 0.9925  1,0000
900, 0.8683 U.8910  D.9574  0.9939  1,0001

2i0p0. 0.89%969  0,9155 D.96R1  D.9960  1.0004

300« 0.8790 ° D»89%50  0.9524  0.9929  1.0002

23 12.9 = 10.0 0.00732 8Q0. 0.908B  0.9217  0.9658  0.9954  1.000%
900. 0,9238  9.93a9 0.9722 0.9966  1.000¢

2100.  0.999¢  0.9573  0.9826  0.998%  1.,0008

TABLE 3,  (CONTINUEDY

! : 300, Ci8365 U.B28T  0.8896  0.9733  0.9988

29 10.00 = 7.73 0.Clods 60O 0.6289 O.839n  0.8952 0.5759  0,9989
900, 0.,8353  D.,8456 0.B8981  D.9764 - 0.9990
2100. C.B%6T  0.85%&  0.9929  0.%773  0.99%1

300, 0.9081  0.91a? 0.945% 0.9889  0.9999

3¢ 7.73 - 5,98 0.02272 600, 0.9090 0.9150 0.%966  0.9891  1.0000

00. 2,909 0.915& p.94e?  0.9892  1.0000

£ 2100. D©0.,9102 ©0,%161 0.9471  D.98%3  1,0000

300, 0.9B0% 0.«9834 0,9895  0.+993%  D.996%

AL 5.98 = 4,65 0[,00572Z &00. 0.9811  0.9430c 0.989%  0.9953  0.996%
900, 0.9814  0.9832  0.9901 049935 0.,9963

2100 0.9819  0,9837  0.3904 C.995&6  (.9963

300, 0,%107 0.9198 ©0.9583 0.9336 l.00C3
32 4.5 = 3,60 0.008%9 K00, 0.9107 o.9lea  0.9583  0Q.993&  1,0003
300, 0,910  C.9198 0,9583  0.9936  1.000%
2100, 0.910T ©0.6198 0.9583 0.9%36  1.0003

300, 0.5999 0.999R 0-9995 049992 0.999?
33 3.60 = 2.78 D.00375 600. 0,9999 0.9998 09995 0.9992 0.9992
900 0.9%99 0.9998 0,9993 0.9992 0.9992
2100, 0.999% 0,89948 0.9%995 0.9992 0.9997

300, 0.9912 0.9915 0.9943  0:9967  0.9971

38 2.78 = 2.15 0.00%22 &00:  0,9915 0.9922  0.9986  0,9968  0.9971
900, 0.991% 0.9924  0.9948 0.5%68  0,9971

2100,  0.9924  0:9929  0.9950° 0.9368  0.9971

300. 1.0020 1.0022 1.002%  1.0036 1,0037

35 2.15 - 1,65 0.00532 wpo. }.0020 1.0022 1.,0029 l.0036 1,0037 .
: 900. 1.0020 1.0022 1.002%  1.0036  1.0037
2100. 1.,0020 1.0022 1.002% 1.0036  1,0037

100, 0.9928 0.993& 0.9972 1,0001 1,001%3
36 1.66 = 1,29 0.0i34s 600s 0.9978  0.9982  0.9997 1.0009  1.0015
90p. i.o004  l.o0ps  1.00l0  1.0013 1.001s
2100,  1.00%1  1.0048 1,0033 1.0018  1,001s

' 300, 0.2911 0.30%  0,&102 0.733%&  0,9623
i 37 $.29 = 1,00 D0.62896 600. 0.3236 0.3820 0.,4571  0.7%a9  0.970&
900. C.3511 0e36Lp 0.4893  0.8186  0.9T46
2100, G.a16T C.4363  0.5651  0.8642  0.9819
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TABLE 4. CAPTURE (CROSS SECTIGN AND SHIELD{NG FACTOR OF N1 OBTAINED FROM STORYS DATA

JAERD ENERGY RANGE T SHIELDING FACTORS
Gagup (KEV) G () x> G0 G=1 3=10  G=icc  Ge100c
a.

3004 D.9191 0.9232 0.9518 09504 0.99%0
20 100.u = 77,3 0.00305 b600. 0.5199 0.%240 0.9523 049906 2.9990
YOO 0.3204 0.5248 0.9525 049906 049991
2100, 0.2210 0.9250 1.952% 0.9907 0.9991

300, 0.,7065 0.71e? a.18s2 0.9387 0.9919
2l 1.3 - 59.8 £,0070% &00. 0.7T06% Q. Tle? 0.78%3 0.9187 0,99%1%9
900 0.70865 Oitle2 0.T853 0.3387 0.,9919
2100. 0.7065 07162 N, 7853 09387 0.3919

400, 1.1246  1.10306  1.0406  1.0053  0.9999
22 59.8 - 46,5 0,00180 &00, 1,124 1.1030  1.0406  1.0053  ©0.9999
900. 1.1246  1,1030 1.04D6  1.0053  0.9999 5

2100, 1.1248 1.1030 1.0406 l.on53 0.999%

30g. 0.6421  U.6617  0.7712  0.9445 0,938
23 46,5 - Jg.0 0.07092 800. 0.6723  0.6915 D.796T 09529  0,9950
900, 06907  0.7097  D.8115  0.9%75  0.9949

2100, ©.7292  0.7473 0.8407  0.9657  0.9963 1

3004 0.7429  0,7556 0.8288  0.9%5%  0.994%

24 36,0 = 27.8 0.03134 600« 0.7852 0.7969 D.8628 0.9668 D.9954
900 0.81p2 0.87213 0.83820 0.9726 Q9964

2160.  ©0.8608  0.8700 0.91%%  0.9827 0.9979

300. 0.8745  0.8822 0.9237  0.9835  0.9986
25 27.6 = 21.5 0.01929 400. 0.9224 0-92an  D.9%62 0.9315  0.9998
Q00. 0.94B8  0.9530  0,.9731  0.9956  1,0004
2100, 0.9981 ©,9993  1.0030 1.0022  1.0012

450 0.9358  0.9391 0.9386  0.9910  0.9989

26 21.5 = 1.6 0.03485 o00. 0.9692 0.9714  0.9834  0.9983  1.0002
900. 0.5881  G.5B%k  0.9%69 l.00l%  1.0009

2100. 1.0244  1.0243 1.0219  1.0083  1.0018

300. 0.922B  0.9244  0.9365  0.9754  0,996%

27 16,8 = 12.9 0.16079 600, 0.9376 0.5390 0.9494 J.9811 0.:9978
800, 0.9437 U.9470 D.9363 0.983% 0.9980
2100, 0.9607 0.9617 .9690 0.9890 0.9989

100, 0.6871 0.6579 N+T661 09231 0.,9907
26 12.9 = i0.0 0.06le% 6Q0. 0.6871  U.6978  0.T662  0.9232  0.9907
U0, 0.6872  U.69T9  0.7%62  0,9232  £.9907
2100, 0.6872 D.6980 07662 09232 0.9907

TABLE 4, CCONTINVEDR)
300, 0.99C4 0.9914  0.9981  1.0007 1,001s
29 lo.gu =~ 7.73 0,0l9ee 0D 0.9922  0.9931 0.9971 l.o0le  1,001e
w00, 0.9934 G+9947 N.+9978 1.0011 1.00L7
2100, 0.9966  0.997:  0.999%  1.0004  1.001R

300, 1.0067 L.0065 1.0053 1.0021 1.0014
30 7473 = 5.98 0,02890¢ 600, 1.0104 i.0l00 1.0075 1.0024 1.,001%

500, 1.012s i1,plig 1,p086 l.0028 1.001%
2100. 1.0158  1.0151 1.01C7  1.003%  1,0016
L
300,  0.98C6 0.9815  0.9E70  D.9941  D.9963
31 5.98 = 4.6% 0,02%i% 800D, 0.,98482  U.9850  0.%9895  0.9930  0.9964
00, 0.9860  0.9887  D.5907  0.9955  0.9%65
2100, 0,9850 0.98%% 0.9948 03961 0.9964
&
300, 20,9897  0.,9902  0.9930  0.9989%  1.0009
32 4065 = 3. 6C 0.07B4F  bHUQ. 049897 .9907  0.993C  0.9989 1.0009
900,  0.9897  U.9909 0.9930  0.9989  1,000%

2160, 0.98537 G390z 0.9930 0.9989 1.0009

300, 0.3574 049595 D.9Tia 0.9921 0.9983
33 3-6u « 2,78 0,02989 600, 0.9%T8  0.9598  0.9715 09922  0.9983
900+ 0.9580 0.9600 0.9717  0.9923  0.9983
2100, 0.9582 0.9602 n.9720 0.5924 0.%985

300« 0.B245 0.8324 D.BBC3 0.9671 0.9921
EL] 2.78 = 2,15 0.07354 &6J0. 0.8545% 0.8614 n.3027 0.9737 0.9936
900, 0.8719 C.BT82 0.9152 0,9772 0,9943
2300 0.9058 gi9lg7 0.9388 D«3R34 0:9954

ENL 1.0031 1.0037 1.0037 1.0037 1.0037
25 2.15 - 1,66 0.,0l56% 400 1.0037 10037 1,0037 l.np3? 1.0037
300. 1.0037 140037 1.0037 1.0037 1.0037
2300, 1.0037 1.0037 1.0037 1.0037 1.0037

300,  0.9293 0£.9337  0.9552  0.9904  0,9951

36 1.66 = 1,29 0,063%4 o00. 0.9379  U.9%13  0.9611  0.9920  0.9998
00, 0.,9433 0.9%5  0.9648 0,330  l.pool

2100, 0.9549 0:9579 n.3724 0.9949 1.0006

300. 0,99B8  0.9989  0.9990 0.9991  0.9991
37 1,29 -~ 1.00 0.01%06 600. 0.9988  0.9989  0.9990  0.999]  0.9991
900. 0.99BE  0.998%  0.5990 0.5991  0,9991
2100 80,9988 0.998% 0.9990 0.9991  0.9991

_.12_~




JAERI-M 5714

TAGLE §. CAPTURE CROS5 SECTION AND SHIELDING FACTOR OF CR OBTAINED FROM ENDF /BTl

JAERI ENERGY RANGE o T SHIELRING FACTORS
£R0UP (EV) (%9 (k) g, e0 Gy ez =10 (0;+i00 G=1000
NO.

00 D.975%%  0.9626 0.99%6  0.9991  0.9997

11 80C.U -630.0 0,00388 BOO:  0,9754  0.9826 0.,9348 09991  0.9997
90D,  D.9T54 0,982k  0.994B  D.,9991  0.9997

Z1.00. 0.9754 0.9824 019948 0.%991 0.9997

30p.  1,0001  1.0001 1,0001  1.0001  1.0001
12 630.u ~S00.C 0.0CG299 &00. 1.0001 1.8601 1.0001  1.0001 1,000
900. 1,000l l.pgool L.0001 l.o001 .1.0001
2100.  1.8001  1.0001 1.0001  1.0001 1.0001

300, 0.9993  0.9995  1,0060 .l.0002  1.0002
13 500.0 -400.0 0.0031% $00.  0.,9993  0.999%  1.000C  1.0002  1.0002
300,  0.99%3 0.999%  1.0000  Ll.0002  1.0002
2100. 0.9993  0.993% 1.p000  1.0002 1.0002

300, 1.0013 1,0012 1.0007 1.,0002 1.0002
1a 400,00 -310.,0 0.00253 e00. 1,0013 1.¢012 i,0007 l.ono2  1.o0002
s00.  1,0013 1,0012  1.0007  1.0002  1.0002
2100,  1.0013  1.0012 1.0087  1.0002  1.0002

300. 0.7316 O 7574 0.8512 0.9&80 Q.9958
15 310.0 =250.0 0.00341 00, 0.7325 Ue7534 0.+8523 09683 Q.9959
+004 0.7333 07543 0.8532 0.9688 0.9955
2100, 0.7362 D.7573 D0D.8563  0.9699  0.993S

= 300 0.,7121 047309 0.8305 09615 0.9949

le 2%0,0 ~200.0 0.00424 &00. 0.7129 0.7318 n.B315 0.9620 0.%950
930 0.7136 0.7324 0.8325 0.9623 00,9951

2100, 0.71860 0.7351 08352 09633 0:5950

300, D.8T4T  U.885& 0.9321  0.9851  0.9985
17 200.0 -150.0 0.00473  &00. 0.8773  0.BBB? n.9383  0.%R60C  0.%986
900. 0.8791  0.B900  0.9360  0.9867  0.9987
2100 0,8839  (Q.894%  0.9407  0.9883  0.99%0

300« 07959 G,B8289 n.9210 0.9862 q.998%
i8 150.0 =120.0 0.00827 &00. ©.B111 U.B8421 0.9267 0.53870 J.9986
400. o.8191 C.B4a%9 0.9295 0.9873 0.9986
2100. 0.8334 0.8602 0.9338 0.9881 D.9ga?

00,  0.8602  0.858&  0.9279 049863 0.997R
19 120.0 =100.0 0.009%3 s0Q. 0.8433  0.2668 D.9325 0.9472  0.%97%
900, 0.8537 0.8709 0.9348 G.9875 09980
2100+ 0.8611 0.8776 0.9381  0.%a381  0.994n

TABLE 5. {CONTINUED)
J00.  0.7512 0.T7T90 08741 029131 0.9970
20 100,90 = 77.3 0,01082 600. 0.7545 0.7817  0.8749  0.9732  0.9970
%00«  0.7562  0.783Q  0.8732  0.9732  0.9970
2100, 0.7591 ©0.7857  0.8760  0.9733  0.9970

300, 0.9775 Ca9817 0.:5928 0.9584 0.9991
21 77.3 = 59,5 0.0uU7e3 w00, 0.8777 0.98l9 09929 0.5984 0.999?
900 0.9778 C.9820 0.9930 0.9985 0.9962
2100. 0.9783 0.9825 019932 0+3985 0.99927

00, 07804 0.8206 09104 09779 0,%968
22 59.8 = 46,5 0.02122 &00. G.8138 Q8471 0.9252 0.%803 0.99648
%00,  0.8290 U.861% 0.9326 0.9R14 0.9970
2100. 0.8580 0.8882 n.9452 0.9831 0.%972

’ 300, 0.8642  0.8965  0.9860  0.9960  1.0007

23 46.5 - 36.0 0.01606 00, 0.865T  OU.BITA  N.9666  0.9961  1.0002
900 D,B66E  U.BYBE  0.9669  0.9942  1.0007

Zivg. 0.8685 C.9007? 0.967% 0.9962 1,0002

300, 0.8596  0.ET35  0.9224  0.9A03  D.9974

24 36.u - 27.8 0.03386 80O 0.8804 08925 0.9358  (0.9852  0.9983
900.  D.8925 0.90%  0.9435 0.987T& 0.998h

2100, 0.9172  0.9260 D.9587  0.991%  G,9991

3006, 0.7037 0.7311 D.8472 0:9708& 0.%971

25 27.8 - 215 0.054586 00 0.7234 0:s7524 C.8681 09768 0.9981
GO0 - 0.,735% VTH56 0.8800 0.9796 0.9986

2100, 0.7630 0 T336 09025 G.9850 0:9993

200, 0.9732 019764 9886 0+9988 1.0008
26 2119 = le.s 002688 800 0.9748 049177 049691 0.998% 1.000R
Q00 0.,9757 0,978 0,9893 09989 1.0008
2100, 0.9770 0.9793% 00,9897 0.9999 1.000r

100. 0.9875 0.9897 0.9964 1.0002 1.0008
27 16.6 = 12.9 Q.02765 &£00, 0.9887 U.9908  0.9969 1.0 1.0008
%00,  0.9893 0.9913%  6,9971  1.0003 1.0008
2100 0,903  0.9921 46.9974  1l,0004 1,0008

300, G,9926 0.9938 0.9978 1.,000% 1.0010
28 12,9 - 10.0 ©.03057 &00. 0.99%6  0.9956 0.9987  1.po07  1.0010
900. 0,3957 0.396% 019991 1.0007 1.0010
2100, 0.9975% 0+9980 019937 1.000% 1.0011
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29

30

31

3?2

33

34

35

36

a7

TABLE

JRER]
GROUP
NG

11

12

13

14

15

is

17

ig

19

i0.0u

2+15

6, CAPTURE CROSS SECTION AND

~ 2.78

- 2.1

ENERGY RANGE

(REV)
BOUWG ~630.4Q
5300 =300.0
500.0 -40G. 0
400.v —310.0
31040 =250.0
230,0 ~200.0
200.¢ =150.0
150,0 =120.0
120,04 ~100.0

TABLE 5.
30

G.CoRZ8

0.08023

0.,10601

0.,060%3

©,03330

0.02250

c.01922

0.42975

0.01908

S (o)

0.00%02

0. 00507

¢.a0%02

G,00e93

0.00563

0.,00624

0.00569

0.00839

0.01%21

0
00,
400

2100,

300+
600,
900
2100,

300
AQO
900,
2100,

300,
600
%00,
21004

300,
600,
00
2100,

300
&«0Q.
400,
2100,

300,
600
Q0.
2100,

300+
&00
900
2100.

3004
630,
UG
2100,

T
%y

300,
600,
%00,
2100,

300,
LD .
w00,
2100,

00,
6004
500

2100,

300
B00.
900
2100,

300,
©00~
SQ00.
2100.

30p.
&0C,
900,
2100,

300«
&00,
S900.
2100,

300,
&00.
w00,
2100,

300
600
900
2100,

JAERI-M 5714

(CONTINUEDR)
0,9030
0.%030
0.,9030
00,9030

0:9916
0.9916
0.9916
0+9916

D.9151
0,9151
0,%151
0,9151

0.9860
0.9860
0.9860
0.9860

Q.98687
0.9687
0.9687
D.9687

0,990%
$.990%
0.390%
0.9909

1.0027
1.0027
1.0027
1,0027

0.2698

L30ls
0.3247
043850

0.9993
0.5993
0.9993
0.9%993

;=0

0.9367
0,968
0.9368
0.9370

0.,9138
0.9139
0.9141
G.9147

0.9715
0.9719
D.5722
0.9732

0.952%4
0.9558
0.,9558
0.3564

0.9693
0.9692
D.5693
0.9694

1.0076
1.0076
1.0076
1.007e

0,9627
0.9627
0,9628
0.9628

0,75%%
0.7559
0.7553%
07559

0.90648
0.3068
0.9088
0.9068

-1

0.9074
0.3079
09079
0.907T9

0.9994
¢.9920
09920
0.9930

C.5l70
0.2170
u.9170
0.9170

0.9866
049868
098686
0.9666

0.9705
0.9705
0.570%
g.970%

019915
U.991%
G.9915
0.991%

1,0028
1.0028
1,0028
1,0028

042906
043282
0.3504
0.5144

£+9993
05993
©.9993
0.9993

8.9363
8.9363
0.9363
0.9383

0:9946
0:9946
0.9946
0n.59%46

0.9310
0.9210
0.9310
0.9310

0,9903
0.99032
0.9903
0,9903

0,9807
0.9807
0.3807
0.9807

049942
0.9942
09942
0,%942

1.0U33
1.0033
1.0U33
1.0032

0.5287
n.s7sl
ne5113
0.5872

0.5992
0.9992
0.99392
Q.9982

Q.9R52
049852
0.9852
0.9a52

0+99986
0:+9996
0.5996
0.9996

0+9726
09728
0.9726
0-9726

0.9981
0.998l
0.9981
0,998

0,9951
0.9951
0.9951
0.9951

0.9966
D.9966
019966
0.9966

1.0038
1.0036
1.0036
1.0036

0.7956
0+R3I39
0.A%549
0.8937

0.9991
0.9%91
0.5991
0.99%1

SHIELD NG FACTORS

G =1 §,=10
U.9513 0.9507
049313 0.9807
0.9514 n.9408
09514 0.9509
0.9277  0.9693
2.9279  D.96%7
C.9282 0.9699
G.9291  0.9708
0.9574 0.9%23
U.9587 0.9726
G.95R6  0.9723%
0.95%7  0.9737
0.9626  0.9821
0.9629  0.9827
0i9633 0.9632
Ge96ks 0, 9596
0.9752 0.9900
0.97%2  0.9900
0.4752  0,9900
0.9752  0.9900
0.98%3  0.9853
G198%3 0.9853
0.9853  n,9853
0.+9853  D.9853
0.9%60 09658
0 as60 049558
T g.9ben 019658
T.3460  H.9658
0.7556 0/ BEST
B.7556  0.8657
0.75%6  0D.B65T
0.+7556  0D.3657
0+5330  0.9802
0.4330  0.9502
0.9230  0.9B02
0.9330  0.9802

o= 100

0.996%
0:,5969
0.5969
0.9969

0.5951
0.9952
0.49%3
0.9956

Q.9948
09949
Q.99%50
0.3952

0.996%
0.9971
0.5972
G.9976

0.9983
0.9982
0.9982
0.9982

0.8968
09968
0.,3968
0.9968

C«9938
0.5938
0.9938
0.9938

0.97371
0.3737
0.9737
049737

49969
019969
Q:3969
09969

1,0000
1.0000
1.0000
1.0000

1.0012
1.0012
1.0012
1.0012

0.9%32
0.9933
0419933
0.9933

1.000R
1.0004
1,008k
1,0008

0.+9987
0.9987
0.9987
D.998a7

0.93T71
0.9971
095971
0.9971

1.0037
1.0037
1.0037
1,0037

0.9732
0.9798
0.9831
0+9887

Q.9991
T.9991
0.9%91
0.9921

SHIELDING FACTOR OF FE OBTAINED FROM ENDF/B=IT

(i=1000

0.5994
0.9994
0.999:
0.9934

0.5994
0e5993
09997
0.9992

0.999%
0,999
0.999%
0.9995

£.a997
0.999%
0.999A
0.9997

0.99%6
0.9594
00,3994
0.999¢

06,9992
0,9997
0.9997
0.9992

0.9936
0.%994
G.9994
0.%99A

049970
0.9%70
G.9570
0.997n

q.9930
0.9990
09990
0+9990
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TABLE &,  (CONTINUED)

300, 0.8973 0.%249  0,9652  0,9920  0.9%9
20 lob.d = 77.3 0,01880 b00. 0.8973  U.9245  0.9632  0,9920  0,9991
S00. 0.8973 G924 D.9e52 £4+9520  0.9991
2100, 0.89T3  0.,9249  D0D,9632  0.9920 0,999
300.  0.8987  0.903&  0.9317T  0.9808  0.9971
21 7.3 - 59.% 0.01721 wO0G. 0.898T  U.9036 0.9317  C.9808  0.997]

904a. 0.8987 C+5038 n.9317 0.9808 0,997
2100, 0.8987 0.8038 0.9317 0.9808 0.9971

300, D.B420 0. 8574 0.9216 0.9846 q.9974
22 598 ~ 46.5 0,02515 o600, 0.8603 G.8751 0.9342 0.9876 0.997%
WU O.8709 0.838%7 n.9409 0.98951 0.9%81
2100, 0.8%19 09048 Nea95332 0.9916 0.,3984

306, 0.875¢Q 0.8877 0.93%7 0.95897 0.9999

23 #6.% - 3.0 0.026472 600, 0.8962 C.9071 043522 09923 0.9998
900, 0.90732 G.9lT74 0.9582 0.9934 00,9999

2100, 0.9270 0.335% 0.9684 0.9954 1.0001

G 0.8159 0.,8270 0.8573  0.9s820  0.9911

24 36.u = 27.8 0,02432 oO00- 0.8276 0.8379 0.8638 0.9432 0.9913

) 90D 0.8337 0.83Re N.B6TO  0.9438  0.991%

i 2100, 0. Bh4e U.B485 08774 09486 09914

300 0.6030 046563 0.7947 0.9784 0+990%
9 27.8 = 21.5% 0Q.031ed 400. 0.6169 U.6811 0.B032 0192953 0.%504
900, 0.6260 0.691% n.B0T5 0.9300 0.%90%
2100 Qi b4ET 0.7128 n.8lse 0.9308 0.990F

300, 0.9898  0.9927  0.998%  1.0G006  1.0010
26 91.5 - k.6 0.01488 w0D.  0,9999 0.9935  n0.99#9  l.0o0g7 1.0010
9G0.  0.9915  0.594%  0.%9%0  1.0007  1.001C
2190, 0.99%6 0.%950  0.9943  l.oooe l.oolp

300, 0.9385 Ue3589 0.9797 0.9976 1.0003

77 16.6 — 12.9 ©.0191% 600, U.9859  0,995%5  0.9529  0.9982  1,0004
i 400 0.9501 ©.9597  0.9847  0.9985  1.0009
; 21490, 0.9589  0.9665 0.9880  0.99%0  1,0006
350, B.9476  0.9556  0.951%  0.9981  1.0007
28 12.9 = iu.0 0.,02212 00, 0,9538  0.96k4  0.9567  0.9985  1.000R
GO0,  0.9661  U.9T19  0.98%2 0.9993 1.000%
2130, 0.59771 U.9812 0.9922 i.ao00 t.00ln
]
TAHLE 8. (CONTINUED)
300, 00,7672  9.7850 D.B695  0.9733 0,9984
2y lg.ou = 7.73 0.0%8l7 suwO. 0.7720 UsT7896 n.8727 UaqT4d 09986

400, 0.7753 C.7978 n,B747 0.9744 0,8987
21060, 0.783u G 7999 G878 0.9752 0.9989

300, 0.9954 C+5591 0.5764 0.9962 1.000R

] YoTa v 5,98 0.0043y  alQ. 0.9558 G.9995 0.9765  0.9962 1.0004
Y900 0.9560 G.9%96  0.3T66 0.9963 1.o000R

2100, 6.9563 (.9593 0.97e7 0.9963  1.N00A

300, 0.97E4 U.5810 N.9897 0.9955 0.9%65

31 . 5.98 - 4.65 C.G2787  e00- 0,9786 u.9812 Q.9498 3.9956 Q:9965
4 S00. 0.97RT 09817 0.98498 0.94956 0.9965
2100, 0,97d9 0.9814 0.9899 0.9956 0.996%

400, 0.9528 0.9587  0.977  0.9976  1.0008

32 4e65 - 3,60 0,01991 nGD.  0.9%28  0.9587  0.9797  0.9976  1.0004

SO0 0.9528 0.95a2 0.9797 0.,397& 1,0008

. 2100, 0.9528 09582 0.5797 019976 1.0004

300, 1,01%6 1.0133% 1,06%5 t.0001 0.999%

33 3.6y - 2,78 0.00eY¥¥ U0 1.01%¢& 1.0133% 1.0U55 1.0001 0.9993
. 300. 1.015% 1.013% 1.00%% 1.0001 0.9993

2100 1.0156 1:0133 1.00U55% 1.0001 0,9993

300. 0.9512  U.9966  0.9773  0.9934  0.99&R
34 2.78 - 2.15 0,00958 £00. 0.5599  0.9643  0.9512  0.9943 0,999
900, 0.9642 Ua9687 0.94832 019948 0.9969
21p0. 0.9716 019747 n.9864 0,9954 09970

300, 1.0022  1,0823 1.0030  1.0036 1.0037
35 2.15 - 1,66 D0.00500 BCO. 1.,0022 1.0023 1.0030 l.0036 1.0037
90p.  1.0022  1.002% 1,0U30 1.0036  1.0037
2100, 1,002  1.00623  1.0030  1.0036  1.0037

300 0.,9814  ©0.9835  0.5922  0.%992  1,001a

36 l1:66 ™ 1,29 0.,0135%5 aU0. 0.9896 0.9908 0,9%60  1.0003  1.0015
¥00. 0.9937 19945 0.9940 l.0007 1.001%

2100. 1.0010 1.,0011  1.0014  1.0015  1.001A

300. 0.3320 0.3504 0.4757 048132 0.9737
31 1.29 - 1.00 Q.¢4a537 sQQ. 0.3710 U.3914 0. 5280 DebaTd 0.9794
900, d.3991 0. 4207 0.5594% 0.6663 0.3823
2100,  0.4693 0.4927  0.6247  0.9017  0.927%
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TABLE T. CAPTURE CROSS SECTION AND SHIELDING FACTOR OF NI OBTAINED FROM ENDF/8=11

JAER] ENERGY RANGE T SHIELDING FACTORS
GROUP LREVY 6‘&(00) ory 3 =0 =1 §;=i0  Jomi00 (p=:000
NO .

306,  0,9768  0.9305 049921 0.9986  0.999¢
11 800.0 =630.0 0.,00740 600. 0.5768 0.9809  0.992)  0.998&  0.999%
900,  0.9788  0.9809  0.9921  0.9986  0.9996
2100, 0.9768  D.980% 0.9921 0.9986  0,9996

300, 0.9%937 0.998% 0,399 1.,0000 1.,0001
12 e30.U ~500.0 0.0064Z 00 0.9987 0.993g 0.93998 1,0000 1,000
S00. 0.5987 U.9989 049996 1,0000 1,0001
2100, 0.9987 G.99489 09996 1.0000 1,0001

300, 0.5960  0.998%  0.99%3  1.0001  1.0002

13 500.0 ~400.0 0.00621 A0Q. 0,9980  GC.9983  0.9993  1.0001  1,0007
900,  0,9980 0.9983 0.9993  1.0001 1.0007 . N

2100. 06,9960  0.9%8%3  0.9993 1.0001 1.000?

3300, 0,9990 U+9957 0.9997 1.0001 1.0001
14 400,0 =310.0 0.00630 o00. 0,9990 09992 0.99%7 l.0001 1,0001
%00 0.9990 049992 0+9997 1.0001 1.0001
21G0. 0.9990 0.9952 §.9997 1.0001 1.0001 . i

306G, 1.0051 L.0030 0.9990 0:9993 0.2996
15 310,06 -250.0 ©0.0084e w000 1.0051 1.0030 0.99%0 0.9993 0.9994
G000 1.p052 l.p03n 0.99%0 0.99%32 0.9996
2100, 1.0052 1.00%0 049991 0.9993 0.9990

300. 1.0224  1l.0183  1.0034  0.99%6  0.9993
16 250.0 =200.0 0.0095&¢ 6UQ.. 1.0224 1.0les 1.0034  0.99%6  0.9994
900,  1.0225 1.0166  1.0035  0.9996  0.,9994
2100, 1.,022¢ 1.0len 1.0036  0.9%57  0.9995

300, 0.9750 0.5746  0.5823 0.9964  0.999%
it 200.0 ~150.0 0.01239  e00. 0.9751 0.9787 0.9823 0.9564 0.9999
200, 0.9751 UeBT4T 0.9824 0.3364 0.99%9
2100,  0.9753 0.9750  D.98ZT  0.9966  0.9999

300,  0.9114  0.9195  D.9550  0.9%13  0,9%89
18 150.9 =120.0 0,016l7 &uUQ. 0,911  0.9197  0.9%51  0.9914  0.99%9
900. 0.9117 D.9lag 0.9552 0.9914 0.+9989
2130, D.9121 09202  0.9555  0.9914  0.9950

300. 009254 09226  0.9395 0.9R41  0.9975
19 120.0 -100.0 0.01530 o00.  0.9254%  0.9226  0.9395  0.9841  0.9975
900 0.9254  0.:9224  0.5395 0.9R41  0.997%
2100, 0.92%%  0.92%6  0.939%  0.9841  0.9%75

TABLE 7 CCONT INUEDY
Jo. 0.9625 G.9665 0,9824 0.9969 0,999%
20 100.0 -~ 77.3 0.01602 »00. 0,9625 0.9665 0.9H24  0.9969 0.999A
w0, 0.9625 U.9665 0.9624  0.996%  0.9994

210D, 0.9625 019665 0.9824 0.9969 0.999R
300, 0.5928 09041 0.94la 0.9849 0.,9974
21 17.3 - 59.8  0,02097 w00 0.8%29 Q.9047 n.9414 09849 0.997¢
400, J.8%930 0.9044% D+3415 0+3R49 0.997&
2100, 4. 8921 Ca3043 6.%415 0.9849 0.9976 T

300, 0.7068  0.7297  0.8254  0.9560 0,994}

z2 59,8 - 45,5 0,02422 600, 0.T228 C.Tabs  0,8426  0:9633  0,9951
U0 0.7327  0.7567 0.8531 0.9673  0.:99%0

2100,  0.75642  0.7T91  0.5748  0.9T4%  0.9963

300. 0.7723  0.7841  0.8524  C.9642  0.9960
23 46.5 = 36.0 0,02482 00, 0.7884  U.B004  0.867%  0.9696  0.996%
500,  0.7580  U.8lD0  0.873%  0.9723  0,9973
2100 0.8176 0.8294 0.8918 0.9769 049978

300 0. 1382 0. 1492 0.8156 09468 0.9932
24 36.0 - 27.8 0.0468B AOD. 0.7661 L+TTER 0.6404 09569 0.9947
400, 0.7834 C+7939 n,8551 0.98622 ¢,9954
Z100. 0.8207 C.8304 0,8849 0.9719 019964

300« 0.8501 0.858% 0. 9044 0.9776 0.397%
2% 2T.8 - 21.5 0,0382¢ 400+ 0.87185 J.BE59 09262 0.9842 0.9989
900« 0.8943 0.9017 0.9380 09874 0+9994
2100 0.,9265 0.9320 6.9595 0.9927 1.000

300,  D.8823  0.8850 D0.9042  0.9620  0.995)

26 21+5 = 1e:6 0,05876 &00.  0.8923  0.89%0 0.9135  0.96T4  0,9961
- 900, 0.8994 0,902  0.9202 09710 0.9967
2100, 0.9177 0.9202 0.9368 0.9791 0.9980

300, 1,0370 1.0370 1.0363 1.0237 1.0051
27 16,6 ~ 12.9 0.23p28 aAQDs 1,0590 1,483 1,046% 1.0280 1.0057
900. 1.0%52 1:D549 1.0518 1.0301 1.,0080
2100, 1.06862 1,0657 1,0610 1.033% 1.0065

300 - 0.9318 049536 0.9648  0.9A%6  0,9994
28 12,% = 10,0 0.17417 &00. 0.9518 (9536 0.9648  C.989%96 0,999
500, . 0.,9518 049536 0.9643  0.9R9E  0.,9996
2100, 0.9%138  ©0.9536 0.9648 0.9836 0.9994
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36

TABLE

Jagw|
GROUP
WO

11

13

14

13

16

17

lg

19

10.00

Z-15

%, CAFTURE CHDSS SECTION AND

ENERGY RANGE
(REV)

8000

830.0

500.u0

400.,u

310.0

200.0

150.¢

120.u

~630.0

=-300.0

=400.0

=310.0

=250.0

~200.0

=150.4Q

=120.0

“100.0
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TasLE T

0.06726

0.02020

C.0350(9

0.,03511

0.02281

0.07505

0.02000

0.02si0

0.07346

Gy o)

Q.00suL

0.00383

Q.,00386.

0.0029s

0,003/71

Q00625

0.00675

0.00857

0.00953

300
&00.
900.
2100.

300,
600,
900,
2100,

300.
BUQ.
00,
2100,

3004
60,
60 -
2100,

300
600+
900 .
2100.

300,
AOO
500,
2100,

300.
e00.
400,
2100,

3004
w00,
400

2190,

300.
&0
904.
2100,

T
(S0}

300,
olQ.
S0
2100,

300,
w00,
S00.
2100,

300.
400
YU,
2100.

300,
&00 -
Y00,
2100,

300,
000
400
2100,

300.
600
S00-
2100.

300.
600
“00.
2100.

300.
[
900+
2100,

A00.
00
s08.
2100,

CCONTINUEDY
0.,9796
0,9808
0.981e
£,9837

0.982%
09877
D.9899
0.9937

0.974i0
D.9742
2.9758
D.9785

0.9797
0.9797
0.9797
0.,9797

G, 9942
0.9942
0.9942
09942

0.8317
0,68638
0.8814
6.9339

1.0037
1.0037
L.o037
1.0037

0.9994
0.9995
0.9997
1.0000

0.8990
0.9990
0.99%0
0.999¢

Gy=0

1.02532
1.0254
1.0254
1.0255

0.9355
0.636G
0.9364
0.9378

1.0052
1.0054
1.0055
1.0061

Q.8396
0.8398
0. R&00
0.8408

0.6813
0.6819
0.6824
0.6Bo&a

0.6955
0.,6961
0.6967
0.6387

0.8590
0.86l18
0.8634
0.8680

0.58652
0.6663
016668
0468680

0.81948
0.8295
0.8343
0.B424

0+9813
0.9825
Q9833
0.9852

09846
Ge989n
Ue9911
G1994p

0.9723
Ga975%
U.9770
GagTes5

Q.980%

09944
09944
09964
0.9944

Ul 8386
0+ 869R
0.8868
U 91RO

1.0037
1.0037
l.0037
1l.0037

G-999%
09994
09998
l.0000

0«5%90
V9990
09990
049990

0.98498
0.9906
0.9911
nN.9924

0.9921
009948
0.9962
n.3983

0-9801
0.9874
0.3835
0,9853

0.9855
0.9455
D.9455
0.9855

0.%959
0.9959
0.9959
0.99499

0.8820
0,9063
0.9192

0,9423

1.0037
1.0037
1.0037
1.0037

1.0000
{.0003
1.0004
L.ovos

0.9940
n.99%4
6.9990
0.99%0

0+9995
0,5998
G.9999
1.o0n02

0.3995
1.0002
1.0005
1,000

0.9925
0.9932
0.9935
0.9940

0.9945
U.9965
0.9965
09965

0.%983
0:9983
0:5983
049983

049662
019736
0.9774
0.9837

1.0a037
1.0037
1.nn37
1.0037

1.0012
1.0013
l.00132
l.onle

0.9591
0.9991
0.9991
0,9991

SHIELDING FACTORS

o *1

1.:013%¢
L.0l40
l.0lap
1.0142

G.9428
O.9436
U.9%43g
D.9654

8.9997
0.9999
1.0000
1.0008

V.8632
0.8638
C/,h639
0.8650

Ca7061
4. 7068
0.707%
047099

0.7109
U.7117
0 tl2a
0.7147

0.8713a
0.8760
0.8778

08826

0. 7122
0,738
0:7143
0AT159

01B437
G.8321
0:8565
018637

_.17._

a=10
1,0020
1.00%0
1.0020
1.0021

n.g719
0.9725
0.9729
0.9761

0.9964
9965
0:9965
0.9968

0.9339
0.9344
60,9349
049363

0.8339
D.B349
n.a357
N1B3BE

0.8229
0.B240
008249
6.8271

6.9287
0.9310
0.9327
©.9373

0.8472
08490
0,8300
0.8523

0.9245
0.9292
n,9315
029351

o =100

0.9999
0,9999
C.9999
0.99%%

0.3953
0.95958
0.9953
0.3958

0.9993
D.9993
0.6993
G 9994

0,9884
0.9886
0.9RB7
C.9831

0.9665
019669
0.8672
0.9682

0:9613
0.5617
0.9p21
7.9631

©.9850
C.9859
0.9866
G.9n82

¢.9681
0'9&8T
09691
0.9703

0.9862

0. 9870

043874
0.9880

1.001%
1,0014
1.001s
1.0017

1.001%
1.0012
1.0013
1.0013

0.996}1
0.9962
09962
0.9963

1.0008
1.0006
1.0006
1,000k

0.9991
0.95951
0.9%91
0.9991

0,592k
0.994n
0.3944
0.9955

1.0057
1.4037
1.0037
1.0037

1.001A
1.0016
1.0016
1.001n

0.,9991
0.9991
0.9991
0.9991

SHIELDING FACTOR OF CR QBTAINER FROM ENDF/B=111

1000

0.9998
0.9994
0.999a
0.9997

0.9954
0.9993
0.9994
0.999%

1.6000
1.0000
1.08001
1.000!

0.9986
0.9988
0,9987
09986

0.9957
0.995%
0.9954
0,995A

0.9949
0.%950
0.9951
0.995%0

0.998%
0.9986
0.9987
09990

0.9961
00,9962
09963
0.996%

0.99TR
0,9979
043980
0.9980
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TABLE §., (CONTINUED) -
300, 0.7168 0.7582 0.B697 d.9729 0.49%70
20 100.u = T7.3 0,01082 600» 0.7207 0.7614 0.8706  0.9730 . 0.9970
00, 09,7227  ©.TE3Q  0.4711 049731 0.9970
2100, 0.7263  0.765%7 0.8718B  0.9732  0.9%70

300, 5.9721  0.9784  0.9924  0.9984  0,9991
21 77.3 = 58.8 0.00763 600. 0.9723  0.97Re  0.9925  0.9984  0,9992
%00, 0.9725 GC.9T7ag D0D.99¥26  0.9933 0,9992
2100, 0.9730  0.97%?  0,9928  0.9945 0,999

) 30, 0.6955 0.7817 0.857% 09654 0.9951

Z2 9.8 = 46,5 0.,02122 s0C. 0.7152 0.7629 n.8732 0.9491 0419954
| 900 0.7274 Ge7758 n.8820 .9712 0.595R
2100~ 0. 7540 0.B0O32 0.9G01 09750 0.9960

300 0.8204 0.,874s  0.9639  0.9960  1.0007

23 46,5 - 36.0 0.,016u7 ©00. 0.8221 C.8758 Dsg64ad 0.9960 1.0002
900, 0.R232 0-a76T N.9649 0.9961 1.000?

2100.  0.B254  D.8785 0.9656  0.9962  1.0002

300+ ©.8453  0.8640 0.9203  0.9302  0.9974
24 36,0 = 27.8 0.03386 600« 0.8678  0.8883  0.9339  0.9851  0.998%
900, 0.8811 0.8961 0.9417 0.3876 0.9986
2100, 0.9083  0.5200 0.9%572  0.9%1%  0.999)

30D, 0.67B9  0.7122 n.8419  0.9705  0.99M
25 27.8 = 21.% 0.,064%a7 600, 0.6968 D.7224 n.8632 0.976& n.99a1
000 L7083 BTasl LR TaE B iaees
2100, 0.7338 0.1724 n.8982 0.9849 049993

300, 0.9702  0.9742  D.9881  0.9982  1.000A
26 21,5 - le.6 0.,0268% 600, £0.9722  0.5758 0.9886  0.9989  1.0008
Q08.  0.9732  0.9789 0.9888  0.998%  1.000A
2100. 0,%749  0.9778  0.9892  0.9950  1.0008

' 300, 0.9853  0.9Ba2  0.9962  1.0002  1,0004

27 16.6 = 12.9 0,0278% &00. 0.9467  0.9894  0.9¥87  1.0003  1.000A
SUn.  0.9873 0 0.9900  0.9969  1.000%  1,000A

2100, 0.9885  G.9909  0.9973  1.0004  1.0004

- 30p.  DL.9882  0.9901  0.9%s3  l.0003  1.00iN
28 12.9 = 10.0 0.03103 400, 0.9905  ©0.9%21.  0.9%72 1.0005 1.0010
390 - 0.9%17 0.9931 09976 1.0005 1.0010

2100, 0.9937 0,994k n.9984 1,0007 1.001n

TABLE 8. CCONTINUGED)
300, 0.89%2  0.9045 0,9347  0.9831  1.000D
9 1p.00 - 7,73 0.048<9 600- 0.,8992  0.9045 n.9347  0.9a51 1.0000
400,  0.89%3  0.9045 0.9347  0.98%1  1.0000
2100,  0.8993  0.9045  0.9347  0.9851  1,0000

200, 0.9917 0.9917 N+ 9945 Q.99%6 1.001?

30 7973 - 5.98 Q.08024 &00. 0,9512 0.9%17 0.9945 049996 1.0012
500, 0.,9912 0.9917 09945 0.9956 1.0012

2100 0.9%12 2.9917 0.9545 0.99%6 1.0012

300, 0.9137  G.9157  0.9301  0.9725  0.993%

- 31 5.98 - 4.65 0.i06Z0 &00. 0.9137  0.9157 0.9301 0.9725  0.9933
400, 0.5137 y.gl57  0.9301  0.5725 0.9933
2100,  0.%137  0.9157  0.9201  0.%725 0.%937

300. 0.9855 0.9887 0.%9%01 0.9981 1.0008

; 32 4.6% = 3,80 O0.060%& AUD, 0,9855 0.9882 0.9901  0.9981  1.0008
00,  0.9855  U.98ez  0.9901  C.9941  1.0008

2100, 0.9855 0+98a2 a.9901 g.9981 1.0008

300, 0.9672 C.96%3  0.9H02  0.9950  0.9987

33 3,60 - 2,78 0.03331 600  0.9672  0.9693  0,9802  0.9950  3.9987

900, 0.96T2  ©,9693  0.92802  0.9950  0,9987

2100 0,9672 §13693 0+9802 0, 9950 0.9387

34 2.6 - 2,15 02,02251 6J0. 0.9904 049911 0.9340 0+3966 0.9971
900 0,9304 0.9911 0.9940 0.9966 0.9971

300 0.,9904 J.9911 0.9340 0.9966 0+9971
2100, 0.9904 o-9911 0.9940 D.9966 0.9971

' 300, 1.002% 1.0027 1.0033 1.0036 1.0037
i 35 2.1% =~ 1,68 0,Cl92% 6a00. 1.0025 1.0027 1.0023 1.0036 1.0037
%00 1.0025 1.0027 1.,0033 1.0036 1.0057
2100, 1.0025 1.0027 1.0033 1.0036 1.0037

300,  0.2543  0.2Te4  D.4203 0.T946  0.9732
38 1-6b = 1.29 0.,42977 600, 0.2835 U.3085 0.4691  0.8330  0.9794
30, 0.3054 0.3328 0.501¢ 0+A5al D.982]
2100,  0.3625  0.3943  0,.5777 - 0.8931  0.9887

300, 0.9393 09983 0.99%2 0.9951 09991
27 1.2% = 1,00 ©0,01918 s&00. 0.9993 019993 0.9992 029991 049991
! 00 049993 C.9993 0.9992 0.9991 0.9991
2100, 0.99%3 0.9993 0.9992 09991 0.9991

— 1 8 —_
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TABLE 39, CAPTURE CROSS SECTION AND SHIELDING FACTOR OF FE CBTAINED FROM ENDF/8=I111

JAERI  ENERGY RANGE T SHIELDING FACTORS
GROUP (KEVY Grl) s G; =0 O5=1 G,=10 - GomidG Go=1000
N T
3po, 1,0038 1.0031 1,0011 1.0000  0,99%9R
11 BOD. U =630.0 0.00503 €00, 1.0038 1.0031 1.0011 1.a000 0.999R
900, 1.0038 1.00%1 1,0011 1.,90000 04,9998
2100,  1,0032° 1.0031 1,301l  1.,0000 £.999%

oo, 1.00i4 1,6011 1.000% 1.0001  1.0001
12 30,0 =500.0 0.00%07 600 1.001&  1.0011  1.0005  l.o0Cl  1.000%
900. 1.001% 1.0011 1.0005 1.0001 1.0003
2100, 1.001s l.0011 1.0005 1l.o0001 l.o001

300, 1.0009 1.000a  1.000%  1,0002  1.0002
13 500.0 -#00.0 0.00492 ©0D. 1.0009 1.09008 1,0005 1,0002 1,000%2
90p.  1.0009  1.,0008  1.000%  1.0002  1.000?
2100. 1,0009 1.0008 1.0005 1.5002  1.0002

300. 1.0006 1.080& 1.0005 1.0002  1.0002
14  400.u =31C.0 0.005ul B0D0.  1.9006  1.00p6  1.0005  l.0002  1.0002
30g.  1.0006  l.00ee  1.0085  1,0002  1.0002
2100.  1.0006  1.0008  1.0005  l.0002  1.0002
[}
300, 0.9957  0.9946 0.9948  D.99%6  0.9997
15  310.0 -250.0 0.00569 600,  0.9957  U.9966  0,9988  0.9936  0.9997
500,  0.9957 U.9966  0.9988  C.9996  0,9997
2100.  0.9957  0.9966  ©.99s8  0.9996  0,9997
300, 1,0005 1,0004 1.0000  0.99%6  0,999%
16 250.u -200.0 0,00657 “&00.  1.0005  1.0004 1,0000  0.9936  G.993%
400. 1,0005 1,0004 1.,0000 0.9996  0.9995
2100, 1,0005  1.0004  1.0000  ©.9996  0.9995
300. 0,9969  U.9972  0.9986  1.000% 1.0003
17 200.¢ -150.0 0.005%2 £00. D.9969  ©.9972  0£.9986  1.0001  1.000%
Q9. 0.996% 0.9972 0.9986 l.0001  1.,0003
2100, 0.9968  ©.9972 0.9986 l.oo0l  1.0003
300,  1.0022  1.0021  1.0012  1.0002 11,0000
18  150.u =120.0 0,00%37 £0Q.  1.0022  1.0021  1.0012  1.0002  1.0000
90p.  t.0022  1.0021  1.0012  1.,0002 1.0000
7100, 1.0027  1.009% 1.0012  l.0002 1.0000
400.  0.9791  0.9819  0.9916  0.9961 0,999
19 120.0 -100.0 Q.00716 &J0- 0,9791  0.981¢  0.9916  0.9981  0.9991
9up. 0.9791  ©0.9819  0.9%16  0.9981  0,9991
2100, 0.9791  0.98l9 0.9916  0.9981 0.9%91
TaBLE g C(CONTINUED)
3Gg. i.0001 1,0000 1.0001  1,000f 1,0001
20 100.0 - 77.3 0,009u1 K00, 1,0001  1.,0001  1.,0001  1,0001 1,000
40p.  1.0001  1.0001  1,00u1  1.0001  1,0001
2100,  1,0001  1.0001 1,009l 1.0001  1.0001
300,  1.0057  1.0046  L1.0008  0.9993 0,999
21 T7.3 = 5948 0.00832 600 1,0057 1.0046 1.0008 09993 0.9994
390. 1.0057  1,0046 - 1.,0008  0.9993 0.9994
2100, 1.0057 L1.00D4&  1.0608  0.9993  0.9994
B
300. D.6590  0.6968  D.B4El  0,9731  0.9964
22 59,8 - 46.5 0.00942 #U0.  0.7065  0.741%5  0.8737  0.5786  0.9%78
¥Op.  0.7317  0.7648  0.8872  0.9811  0.9973
2100, 0.7769  0.3059  0.9US7T  0.98531  D.997R
¢ A0, 0.6573  0.6913  0.8354  D.9TLL 0.9973
23 46,5 - 36,0 0.01085 600. g.7102 0.7414 D.86TT 049778 0.9937
- w0p. 0.T38T  O.16Rn n,B838  D.9BX0  0,996%
2100,  D.T90%  O0.Bis6  0,950%  0.,9860  0.9991
100. D0.5791  0.5%9%3 0.6858 D.87Bl1  0.9813
24 36.u - 27.8 0.02247 6GG. D.6185  0.6294  0.7092  0.8831  0.9820
900 0.6343  0.6%83 0.7218  Q.a855 D.3827
2100. 0.6729 J.6838  0.7429  0.88%4  0.9827
300.  0.4630 G.5211  0.T0Z26  ©0,9085  0,9883
25 27.8 - 21.5 0.01801 sD0. 0,495  0,550% 0.71T6  0.9107  0.988%
900, 0.5143 0,5676 D0.7253  0.9117  0.9887
2100, 0.5531 0.5012 0.7383  0.9134  D.9BHR
308, 0.9631  0:9735  0.9%29  0.9981  1.0007

28 2i5 = 1646 0.00235 600 0;9749 .0.9B28  0.9938 0:9993 1.0008
900. 0.9822 D.9879  6.9971  0.9998  1.000%
i . 2100, 0.9975 U.9990 1.00C% 1.0006 1.0009

: 0.  0.8353  (.@6sa D955 049933 0,9999
i Fal 16.6 = 12.9 0.00470 600. 0.8600 ©.88T9  0.9599  C.9944  1,0002
: w00, 0, 8738 0:8996 0.9648  0,9954  1,0003

2100. 0.B994 - 0.9210 0.9734 0.9970 1.000%

300.  05.B818  0.899%  0,9572  0.9939  1,0007
: 26 12.9 - 10.0 ©,00781 600. 0.9096 U,$239  0.9890  0.9961  1,0006
! 500, 0.9237  U.9383  0.9747  0.9971  1.0007
! 2190, 0.5482 0.95T4 0.9839 ~0.9987  1.000A

_.lg‘_
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TABLE 8. (CONT INUED) i
300, 0.7774 0.792% 0.B690 0,3714 0.9984
29  lp.o0 - 7,73 (.02789 8O0 0.7865  0.8011 4.8729  0.9718 . 0.998%
900,  0.7913  0.80%3  n.ATS0  0.9722 0,998
2100,  ©.7199%  ©0.8128 0.8T85  D.9T2%  0.9986

300, 0.90%59  0.9127  n,94%0  D.9R8Y  0.9999
30 7.73 - 5.98 0.02919 o600, 0.9065 U.9128  0.9454 0,9890 1,0000
900, 0,3068 6.3131 09458 0 989l 1,0000
2100, 0.9074 0.9136 0,945% C.98%2  1.0000

300, 0.,9762  0.9TRT  0.98TB  0.99%2  0.9964
31 5.98 - 4,65 0,007%8 600. 0.9767_ 0.9791  0.9881  0.9932  0.%96s
! - 900. 0.,9769 0.9791  Ov9883 0.9952 D0.9%64
‘ 2100. 80,3772 0.979& 0.9885%  0.9933  0.996%

300, 0.9176 0.9263 0.9623  0.9945  1.0004

32 4,65 = 3,60 0.00964 &AO0. 0.9176  0.9263 0.:9623  0.9944 1,cc04 : .
900« 0.91T6&  0.9263  0.9623  0.39¢4  1,000a
2100.  0.917& 0.9263 0.9623 0.9944  1.000s

i 300. 0.9998  0.9997 0,$996  0:9992  0.9997
i 33 3.60 - 2,78 0.00453 &00. 0,9996 0,9997 0.9396  0.9992  0.9997
: 500, ©.9998  0.999T D0.999%  0.9499¢  0.999? [3
| 2100, 0.9998  0.9997  0.9994  0.9992  0.9992

300,  D0.9911  ©.9918 D0.9943  0.9967  0.9%71

3a 2,78 - 2.15 0,0060% &CO0. 0,9914  0.5921 0.9946  0.9968  0.9971
¥o0. 0.9918 0.9926  0.9%48  0.9968  0.9971

2100, 6.9923 0.9924 0n.995%0 0+9968 0.9371

300, 4.0021 1.0023 1.0030  1.0036  1.0037
35 2415 = 1.66 0.0060% 800« l.0021 1.0023 1.0030 Li00326 i1.0037
900,  1,0021  1.002%  1.0030  1.0034  1,0037
2100,  1.0021 - 1,0023 1.,0030 1.0036  1.0037

309.  0.9952 0.9958  0.998¢  1.0000  1.0014
36 1,66 = 1.2% 0,0l46% &00. - 0.9994  0.99%  1.0005  1.0008  1.001%
900, L.0017 1.0017 1.0016 1.ppl12 1.001s
2100,  1.0060 1.00%  1.0038 1.0018  1.0014

300, 0.22818 0.293% f.3821 0.7T0%2 0.9503
3t 1.29 - 1.00 Q.889i0 &00. 0.312% Ua3265 N.4256 0:7524 0:961%
300, 03362 U+3515 04570 G, 7806 09670
2100, 0.4007 Gr4laz? 0.5350 0.8371 0+9772

TABLE 1, <€APTURE CROSS SECTION AND SHIELDING FACTOR OF MI QBTAINED FROM ENDF/B=111

JAERT  ENERGY RANGE T SHIELDING FACTGRS
GROUP (KEVY Op(=) ¢2xy  Gp =0 G =1 G=io  G.s100 G,=1000
O+

300, 1,6795 1.558¢ 1,2217  l.o3i7  1.003)

11 8080.0 -630.0 0,00283 Q0.  1.6795  1.558¢  1,2217  1.0317  1.0031
- 4§00,  L1.67%5  1.55g9  1.2217  1.0317  1.0031

2100, 1,6795 1.5589 1.2217 1.p317 1.00321

300,  0.9B45  0.9863  0.9937  0.9990  0.9999

12 630.¢ -500.0 0.0076% £Q0. 0.9845 G.9884  0.5937  Q.5991 1,0000
900. D.9B46 0.9864  N.9938  0.9991  0,9999 [
2100, 0.9847  0.9866 0.9939  0.9%%1  0.9999

300, 1.0112 1.00a8 Q.99493 0.99599 1.0001
13 500.0 ~&0C.¢  0.00783 600, 1+0114 l.0048 0.9955 0.99%9 1.0001
Q00 . 1.0115 l.00%0 n.9996 0.9%99 l.o000

2100,  1.0120 1.00%5 0.9%99  1.0000 1.0001 »
i 300, 1.010%  1.0030 0.9977  0.9996  1.00C01

900,  1.0105  1.0030  0.9977  0.9996  1.000

2100, 1.0109 1.0030 0.9977  0.999¢  1.0001

300 1.0%87 1.02e% 1.,04Q30 0.9998 0.95998
15 310.0¢ =2%0.0 0,00892 &00. 1.0589 1.0270 1.04030 0.9998 0,9994
900, 1.05%0 1.0271 1,0030 0.9998 0.999h

: 14 4009 =310.0 0.00796 &00. 1.0105 l.003%0 0n.9%77 0.995¢ 1.0001
!
. 2100 1.0595 1.0275 1,003l 0.9998  0.9997

300, 1,0428 1.0262 1.0042 0.99%6  0.9993

16  250.0 -200.,0 0,00955 A00. 1,0428 1,0262  1.,0042 0.9997  (.9994
900,  1.0428  1.0262 1.,0043  0.9997  0.9994

2100, 1.043p0 1.p268 1.0044  0.9997  0.9995

300, 0,9T80  0.9Tas  0.9813  0.,9963  ©0.9999
. 17 200.¢ -150,0 0.01239 Q0. g.978Y  G.9T45  D.98ls  D.9963  0.9999

900, 0.,97BL  0.9T46  0.981e  D0.9964  0.9999
| 2100,  0.9783 0.9747 ©.9BLT  0.9965 0.9999

300.  0.9023  0.8119  ©.9528  0.9912  5.9989
1 150.0 ~12g.0 0.0le6l7 wpo. 0.902¢  Ce9lZo 0.9529  0.99l3  D,9989
900, 0.302%5  0.91FF  0.9530  0.9913  0.9989
2100 0.9029 0,926 ©£.9533  0.9914  0.9990

300, 0.9368  0,324T  ©0.937TT  0.9R40  0.997%
15  120.0 ~100.0 ©0,01530 600. 0.9368  0,9247  0.9377  0.9340  0,9975
900 0,9368  C.9247  0.93TT  C.9R%0  0.9975
21000 049368  C.9247  0.93TT  0.9R40  0.997%

_.20 —_
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TABLE |Q. C(CONTINUED? )
300, 0,9579 ©.9639 0,9816 0.9969 0,999y
20 100.@ ~ 71,3 0.0i602 6&00. ©0.957T9 0.9629 C.9816 D0.9969 D.999A
900, 0.9579 0.9629 D.9816  0.9969 0,9998
2igo. 0,95T9  0.9629 G,9816  0.9969  D.9998

300. G.B7T5 0,898  0.9395  0.9848  0.9978
21 TT.3 = 59,8 D0.02098 60O 9.,BTTE 08549  0,9395  0.98%E  0.9978
900,  0.8TTT  0.8950 0.9396 0.9848 0,997
2i00.  6,87TT  0.8951 0.9396 0.9848  0,9976

300+ 06795  0.7108 0.81%9  0.9557  0.9941

22 59,8 = #6.5 0.072422 600. 0.694%6 0.7269 0:-8372 0.95630 0.9931
$00. 0.7039 0:+7369 0.3478 0.9670  0.995¢

2100, 047239 0.7585  0.8697 0.9T43 0.9963

300. 0.,7613  0.7743  0.84R0  0.9640  0.9960

b 23 46,5 - 36.0 0,02482 00, 0.7772 0.7904 0.8632  0.9694 ©,9969
900, 0.7868 0.8001 0.8718  0.9721  C.9973

2100+  0.8064 0.8l9a  0.BETS 049767  D,9979

300. ©0.7283  O.7802  0.Blil - 0.9484  0.9932

i 24 36,0 - 27.8 0.0%689 600 0.7563  0.7680  0.8362 019566  0,9947
900, 0.7738  Q.78%3  0,8512 09620 0.9954

2100+ 0.B117 0.8224  0.BBl4  0.9T1T  ©.9964

300.  0.8455  O0.8%43  0.9026  0.9715  0.9973
25 27,8 = 21.5 0.03616 ©00. 0,3762 0.5841 0.9262 0.9845  C.9990
900+ 0.,6940 0.9013  0.9390 0,987%  0,999%
2108+ 0.9288 049346 0.9623  0.9936  1,000%

300 0.B8669 0.8701 0.8921 0:+9576 09945
Fi 21.5 = 16.6 .05370 hKQD« 0.B779 o.8810 0.9024 0:9635 0.9%%6
‘a0, 0.BB57 0.3888 0.90%8 Q9673 0:19963
2100, 0.9039 0.90B8 0.9281 Ue9704 049977

3004 0.9831  0.9445 0.9546  0.9848  0.,9987

21 16.6 ~ 12.9 0.,17149 600« 0.9598 0.9609 0:968% 0.9908 0.9994
900. 0.9685 0+9695 0.9762 049937 0,9999

2100. 0.9840 0.98a47 0.9891 049986  1,0004

300,  0.8677  0.8727  0.9041  0.970%  0.9972
1] 12.% - 10,0 0.06676 6U0. 0,8677 0.8727 0.9041  0,970%  0,9972
900, 0.B6TT  0«83727 0.9041  0.9470%  0,9977
2100. 0.8677  0.8727 0.9041  0.9709  0.9972

TABLE 10 CCONTINUED)
300. 0.9641 0.9669 0.9811 0.9978 1,00048
z29 18.00 = 7.73 0.02893 600 0.96869 U.9697 0.9831 049983 1.8012
900.  0.9690 0.9717  0.9844¢  D.9986  1,001%
2100, 0.9740 0.9T64 0.9875 G.9993 1.0014

300. 0.,9814 C.5833 0.9917 Q9953 1.0017
o 7,73 = 5,98 0.02020 809 0.5864 Je9875 0.9943 1.0002 1.0012
00« 0.9888 C.9302 0.9959 1.00058 1,0013
2100, 0.9929 U.9939 0.9981 1.0010 1,0013

. 300 0.9698 U-971é 0.9797 0.9924 0.9961

31 5.98 = 4.65 0.03580 600« 0.9732 0.9745 0.9820 0.9932 0,9967
900« 0.9748 0.9T61 0.9831 0+9933 Ci9962

2100, 0.3776 09787 0.984% 09940 0.996%

3008,  0.9790  0.979¢  0.9851  0.9965  1,0004

32 4.65 = 3.60 0,035i2 €00, 9.97%0 0.9799  0.9851  0.9965  1.0006
: °0p. 0.9790 0.979%  ©.9851 0.9963  1.00Ck

2100 0.97%0 0.,9T99  ©.98%1  0.996% 1.0006

! 300. 0.9939  0.9947 0.9958  0.9983  0.9991
33 3,60 = 2.78 0,02282 s00. 0,9939  [.99s2  0.9958  0.9983  0,99%)
300. 0.9939  0.,994? 0,9958 0.9983 0,999
2100, D,9939  0.9937  0.9958  0.9983  0.9991

j
|

| 300. 0.8257 0.8331  0.8791  0.9660 0.9926
‘ 34 2.76 = 2.15 0.07506 600, 0.8586  0.86%0 0.903%  0.9735  0,9940
i 900 0:87¢7 D.882% 0.9171 B-??TZ G.9946
1 2100, p.9lo3 D.9147 0,9407 0+9n36 0.9955
i
|
i

app.  1.0037  1,0037  1.0037  1l.0037 11,0037
35 2.1% = 1,66 0©.02002 e00. 1.0037 l.oo037 1.p027  l.op37  1,0037
$0p.  1.0037  1,0037  1.0037  1l.ce37  1.0037
2100,  1.0037  1,0037  1.003T  1.0037  1.0037

: 3000 0.9993%  ©.9994 1.0000 1.0017  1.0016

36 libo = 1.29 ©.02a11 00 0.9994 0.9995 1.0002 1.0013 1:0018
300, 0.9996 019997 1,9004 l.co0l3 1.c0le

2100. 0.9999 1.0000 10005 1:0014 1.0014

300. 0.9990 0.9990 0.9990  0.9991  0,9991
ar 1,29 = 1,00 O©.C2348 &00. 00,9990 0.99%0  0.9990 0.9991  0.%991
900  0.9990  0.999%0 0,9990 .D.9991  D.9991
2ip0. 045990  0+¢9990  0.9990 0.9991 0,999}
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Table 11. Comparison of temperature coefficients for self-shielding

factors of Cr, Fe and Ni, 8 =10(b)

JAERI | Noclear | ((f.(T) - f.(T-300))/ T-300)x 10
Material | Group data . :
No. T=600 T=900 | T=2100
ENDE/B-11 | 0.697 0.547 . 0.307
25 :
ENDF/B-111]  0.710 0.555  0.299
C,
ENDF/B-11| 1.65 1.38 - 0.881
36 :
ENDF/B-11I|  1.63 1.36 = 0.874
Story 0.813 0.617 - 0.329
24 | ENDF/B-11 | 0.217 0.162 . 0.084
| ENDF/B-111  0.780 0.593 | 0.317
Fe
Story 1.56 1.32 = 0.861
37 | ENDE/B-I| 1.68 | 1.40 . 0.883
| ENDF/B-11I] 1.45 1.25 | 0.849
Story 0.430 0.330 0.181
27 | ENDF/B-11| 0.340 0.258 0.137
. ENDF/B-1lI| 0.477 0.360 0.192
N;i
Story 0.747 0.582 0.325
34 | ENDF/B-11| 0.810 0.620 0.335
ENDF/B-11l| 0.827 0.633 0.342
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Fig. 10. Comparison of calculated Doppler coefficients with the experimental results ---

FCA-V-1 core, 5.5. sample
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Fig. 12. Comparison of calculated Doppler coefficients with the experimentol results ~--

FCA-VI-1 core, Fe sample



Fig.

~ak/K (x107)

2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.C

-AK/k (x107%)

JAERI-M 5714

8 % EXPERIMENT { SS=SAMPLE, FCA-VI—1) (%
| ® 2.0.P. CAL. (ENDF/B-ID)
| —{.D.P. CAL.
B ENDF/B-1I
B Story
N 1 i | l | | ]

v 100 200 300 400 500 600 700 800 900

SAMPLE TEMPERATURE (°O)

13. " Comparison of caleulated Doppler coefficients with the experimental results =—-

FCA-VI-1 core, 5.5. sample

2.0
1.8
1.6
1.4
1.2
1.0
08
06
04
02

T

é EXPERIMENT (FE-SAMPLE. FCA-VI-2)

® 2D.PCAL. (ENDE/B-TI)
——1.D.P. CAL. %‘é
ENDF/B-II ,%

Story
ENDF/B-I~,

I ] 1 ! ]

0.0
O

Fig. 14,

100 200 300 400 500 600 700 800 <00
SAMPLE TEMPERATURE ()

Comparison of calculated Doppler coefficients with the experimental results ---

FCA-VI=2 core, Fe sample



JAERI-M 5714

20
1.8
1.6
.4
1er ENDF/B~ IT
1.0
08f
0.6
04t
02F

0.0 ! O | ] | |
0 100 200 300 400 500 600 700 800 .°900

.SAMPLE TEMPERATURE (C)

& EXPERIMENT (SS-SAMPLE , FCA-VI-2)

— 1. D.P. CAL,

Story

—ak/k (x10°)
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FCA-VI-2 core, S.5. sample
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Fig. 16. Contribution ta Doppler coefficient from each energy group calculated by one

dimensional simple perturbation code with 70 group structure.
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Fig. 17. Contribution fo Doppler coefficient from each energy group calculated by one

dimensional simple perturbation code with 70 group structure
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Fig. 18. Comparison of refative flux at core center
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