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Epi-cadmium Nevutron Spectrum and Effective

Epi-cadmium Cross Section

abstract

Although the neutron spectra of epi-thermal region in the thermal reactors are
usually assumed to be 1/E distribution, it is important to consider the deviation of
the distribution from 1/FE shape in some cases. In this paper an approach for the
representation of reaction rate in the epi-cadmiun energy neutron is presented, and a
parameter defining the deviation from 1/E shape is introduced. This parameter is
useful in studying the spatial dependence of epi-cadmium neutron spectra in thermal
reactors. It is shown that a 295U fission detector is one of the most feasible detector.
The measurements are performed by using a ***U fission chamber in the SHE critical
assembly. The Experimental results obtained are compared with the theoretical
calculations, and the agreement between the theoretical and experimental results is
good.
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[ T®¢E B dB=[ s(E)oeBIE (AD
0 E';
coT T(E) B BBHRKTHY, SHBLTHT
ERICHECRBKICILT, KR TRDOENS.
T(B)=e~% + (D E(~Zeit)  (AD)

T halds FIvADERKRINMERET, i
T4 NE—DEITH B #FI Y 20BBNEHERE
EARNMEREEEO-DIERIT L - TERT 3.

-1 Ci
*®=rglo Lt o] a3
H
Table Al. Parameters in cross section
function.
a Ci e; o
cd 0 10. 360 0.177 | 0.003333
—0.0115 0.080 | 0.00025
49. 764 24, 384 1.80 0. 0225
2.015 2.30 0. 0025
10. 886 1.45 0. 0625
2337J 0. 5693 0.43 0. 040

1. 1068 0.0 0. 065
0. 2787 0.80 0. 040
0. 03284 0.28 0.010

—0.000597| 0.115} 0.000615
7.5035 123.938 —1.40 (. 0.01103
0. 2354 0.299 | 0.0049
. 0.4513 1.122 | 0.005625
sy 0.3223 | —-0.090 [ 0.0081

0. 4759 0.850 [ 0.040
0. 0297 0.400 | 0.004
0. 01735 0.025 | 0.004

35.2 4. 1396 0.297 | 0.00245

235py 0. 340 0.0 0. 01053
0.000065 0.0 0. 000025
—0.016 "0.100 | 0.0025

e e = <o e = A+ e o e

CORDE,eT #— 2l Westcort DZERV
25, BIEL7cfii% Table Al iTRT. (Al) ROES
13 T(E) &MmsoBEEEEERLT 0.01eV 25
2eV OfficonT 100 Kpiea# LT Simeson 3
< IBM-7000 #FWTHCiEbht. EHIE 740
A—DEXEHEFARY bVEELT, (12) XD
iR 227 2T &I % 0. 04eV & L,r%
6 L, 4(E) Iz Westcort @ 4(E) B ZR
THoiibht. EHEREA Table A2 [T/RT

Table A2. The effective cadmium cut-off
energies of various detectors;
is the thickness of the filter.

ES (eV)

t
B
(mm) 1 /I) 2 23577 239Py

0.1 0.1733 | 0.1779 | 0.1694 | 0. 2888
0.3 | 0.4485 | 0.4862 | 0.4099 | 0. 3674
—~0.2| 0.5]0.5551 | 0.6215 | 0.5285 | 0. 4250
0.7 | 0.6145 | 0.7111 | 0.5994 | 0. 4788
0.9 | 0.6620 | 0.7860 | 0. 6551 | 0.5299

0.1]0.1756 | 0.1800 | 0.1722 | 0. 2895
0.3 ! 0.4447 | 0.4783 | 0. 4074 | 0. 3665
—0.1| 0.5|0.5497 | 0.6095 | 0.5226 | 0. 4227
0.7 | 0.6088 | 0.6965 | 0.5926 | 0. 4757
0.9 1 0.6554 | 0.7697 | 0. 6476 | 0. 5252

0.110,1779 | 0.1829 | 0. 1750 | 0. 2901
0.3 ] 0.4411 | 0.4713 | 0. 4050 | 0. 3658
0 0.5 1 0.5444 | 0.5981 | 0.5172 | 0. 4205
0.7 | 0.6028 | 0.6843 | 0.5859 | 0.4726
0.9 | 0.6489 | 0.7540 | 0.6402 | 0. 5206

0.1]0,1804 | 0.1856 | 0.1778 | 0. 2908
0.3 | 0.4377 | 0.4648 | 0.4027 | 0. 3649
0.1{ 0.5|0.5393 } 0.5876 | 0.5121 | 0.4188
0.7 | 0.5970 | 0.6696 | 0. 5794 | 0. 4696
0.9 | 0.6426 | 0.7390 | 0. 6332 | 0. 5167

0.1]0.1835 | 0.1886 { 0. 1808 | 0.2977
0.3 | 0.4346 | 0.4588 | 0. 4005 | 0. 3990
0.2] 0.5]0.5345 | 0.5777 | 0.5071 | 0. 4172
0.7 | 0,5916 | 0.6572 | 0.5734 | 0. 4666
0.9 0.6366 | 0.7249 | 0.6263 | 0.5130
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. Neutron spectrum in the infinite

medium of graphite moderator, ab-
sorption cross section per carbon atom
is 130 mb; the. broken curve is Max-
wellian distribution at the room tem-
perature.
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