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Abstract

The JASPER radial shielding study was started up in April, 1986, where
the multi-sphere moderated He-3 counter, developed at the Institute for
Nuclear Study (INS), has been used. In this study, the results of the INS
Bonner ball counter were compiled and unfolded into neutron spectra where the
calculated neutron spectra by the DOT3.5 code were used as the initial guess.
The neutron energy importance function for each counter was also estimated.

These results will help the JASPER experiment to be utilized in neutron cross

section evaluation.
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Table 1 Energy structure of 21-group constant.

( unit : eV )

Corresponding Lethergy
i No. Upper Energy Group Numbers of Width
:z 100~group Structure
1 1.4918+07" 1 - 10 1.0
3 2 5.4881+06 1 - 15 0.5
3 3.3287406 16 - 20 0.5
4 2.0190+06 21 - 25 0.5
B 5 1.22U6406 26 ~ 30 0.5
% 6 7.8274405 31 - 35 0.5
7 4,5049405 | 36 - 140 0.5
8 2.7324405 4 - 45 0.5
9 1.6573+05 g - 51 0.9
B 10 6.7379+04 52 - 55 1.0
'j.? 1 2.4788+04 56 - 59 1.0
12 9.1188+03 - 60 - 63 1.0
13 3.3546+03 64 - 67 1.0
b 4 1.2341403 68 - T1 1.0
15 4.5400+02 72 - 75 1.0
g 16 1.6702+02 76 - 80 1.25
17 4,76851+01 B1 - 85 1.25
18 1.3710401 86 -~ 90 1.25
: ' 19 3.9279+00 91 - 95 1.5
‘ 20 1.1254+00 96 - 99 1.0
‘ 21 4.1399-01"" 100 6.026
{%{ * Read as 1.4918 x 107
‘,f "% Lower energy limit is 1.0 x 10~3ev.
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]
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Table 2

Gr

VO ~NOVM S WNEST

R e T I I L G S
POV ~NONEHEWHNNESO

R=11&mmn

3.2462E-02
S.71S59E+0Q0
6.2454E4+00
7.9089E+00
8.5004E+00
7.9200E+00
6.6898E+00
5.3377E+00
4.4553E400
2.6681E+00
3.B0B9E+00
2.9754E+00
2.6155E+00
2.3152E+00
1.9917E+00
1.2927E+00
1.2136E+00
1.0572E+00
8.2758E-01
4.1198E-01
1.4019E-05

Response functions of 21 energy groups,

unit:count/(n/cmz)

R=76mm

1.6479E-02
3.1925E+00
4.0929E+00
5.1140E+00
45.2703E+00
7.3436E4+00
8.2488E+00
8.6937E+00
8.7122E+400
5.8B574E+00
9.5245E400
B.5005E+00
B.0127E+00
7.6714E+00
7.1485E+00Q
4.9709E+00
4.9515E+00
4 ,.3810E+00
3.4970E+00
1.7501E+00
4 .5704E~0S

R=56mm

5.8285E-03
1.0952E+00
1.5210E+00
2.0955E+00
2.8751E+00
3.8013E+00
4 .B7?0E+00
5.9430E+00
6.8331E400
5.4164E400
1.0083E+01
1.0220E+01
1.0687E+01]
1.1206E+01
1.1337E+01
8.67B3E+00
2.4498BE+00
2.0981E+00
7.7122E+00
4.1045E+00
1.0326E-04

R=41mm

9.21%6E-04
1.7727E-01
2.5311E-01
3.8923E~-01
6.1114E-01
8.9662E~-01
1.2594E+00
1.6736E+00
2.0897E+00
1.8013E+00
3.9382E+00
4.838B6E+00
5.8665E+00
6.8B710E+0Q0
7.8239E+400
6.8589E+00
8.7017E+00
9.7444E400
?.7826E+00
5.9366E+00
1.745BE-04

Bare

1.38B6E-04
2.9022E-02
3.6304E-02
4.1908E-02
4.3037E-02
1.8172E-02
1.2565E-02
1.4127E-02
1.7491E-02
1.8080E-02
5.5338E-02
1.1140E~01
2.2627E-01
4L.3698E-01
8.08B08E-01
1.1863E+00
2.1335E+00
3.7178E+00
6.1351E+00
B.9422E+00
1.4690E+01



Table 3 Configurations and measurements for radial shield experiment.

HEAStREHENTS
ienjanln, [1] 1] [LE9 ]
CONF [GURAT 1OM" HEZTI & BB Tiaverse . Centerline Center]ine
1. Spectrum Hod[fler {SH-1}
A. SH+l (10cm Fa + Pcm Al + 2,50m boratl + 2 blanket slab1) 2 x »b,c b,
11, stalnless Stesl snd B0 (Loop type rel.)
A, SH-1 ¢ 1.3om AL & 13cm S8 X rb
N. e 1.3owAt ¢ 150m B ,C 4 2.56em st ub
€. 4 13w AL ¢ t3em B C . oeb
b. + L3om AL« 15aw B C x X b b
E. + 30.5em Ha X b
111, Stalnless Steel snd BC (USA Hodel)
A SH-1 + 10cm S8 x ab
8, $4-1 + 10cm $3 + Scm 0;C x ab
€. SM-1 + 20cm S x nb
B. SM-1 ¢ 20cm 85 & Som I,C b
£, SH-1 4 20cm $5 ¢ 10cm BiC x a,b
IV, Craphita snd B.C (Tank type ref.)
A, SHe1 4 1. Jom AL + Y5em 5%
* 1.3cm Al # 10cm € ¢ Som $S X s,b
n. + 1. 3em AL ¢ 10cm € + Som S8 ab
c. ¢ §.3cm AL+ 15om #,C + 2.5cm 88 " | a,be b,
b. + 2.5cm Al # 5cm SS ) a €
E. * 1.3cm Al ¢ 1W0cm C + 5cm 88 . ¢t
r. * 1.3cm Al + Weom C 4 Som 58 [T
G. 4+ 1. 3em Al & 10em € + Gem S5 a, € »,
LR 4 Sem 88 [ P
1. + 30.5ew K [ T
4. 4 30.5co Ka £ E
K. + 30.5co Ma E
L. + 30,5cm ke E
K. + 10.5cm Ka E 4
¥, MNear-CoresSodium SH & S5 and B,C (1HY shleld)
A, SH:2 (10cm Te » Scm AL » 2.50m Borsl + 1B3ow Na) x A, D A, O
5. 4.2 + Yem 88 X A b
C. SH-2 ¢ 5cm §5 + 30.50w Na A, D
0. 5M:2 *+ 3om 8% ¢+ Slom Me x A, D A, D
E. 542 + Sem N, C » Som 8§ A D
F. SH:2 ¢ 3om 0, C» Som 55 ¢ 30 5em N A, D
. C. s1-2 ¢ 3om L ¢ Sen S5 ¢ Sloa Ma x A, D A, B
M. £4:2  10cm BC ¢ Scm €S A O
1. $H:2 + 10cm 5,C 4 Scm $5 » 30.5cm Na A, D
1. 52 » 10cm BC ¢ Sem S5 ¢ Glcm Na X A b A B
vi. &5 ord Crephite {Graphite benchmark)
Ao SH-1 + 1.3cm AL ¢ 1Sem 5SS ¢ 10ea C X X AB Al
F. H-1 ¢ 1.3ca Al ¢ 15om 85 ¢ Wen € X Al
C. 841+ 1L.Jom Al + 15em SS ¢ 30em € AN
D, SH-1 ¢ 1.3cm Al ¢ 15cn 88 + Alem © X Al Al
F, SX-1 ¢ 1.3cu Al ¢ 15em S5 ¢+ STem C A0
F. S+ » 1.3cm AL ¢ Scm 55 ¢ lem € x X A AR
YII. 85 ard §,C (Loop type slternate}
A, P14 1.3cm AL+ 15cm 8S
* 130w Al + 15em 8§ X b
1. + 1.3cm AL + 15om &S X b
e + 1.35cm AL & 15cm 8,C + 2,5cn £¢ x b b
b. ¢+ 30.5ca M2 AR

* Nomlral dime~slons

. Benjenin, NE:213 & 83: Spectrometer measurements on bewn cetiterline »s cloze as fersible and 3, 8, 10:1n
Norvwr bslts st ssme locatlon.
PO _traversg: 3-1n Boreer balt §n herlzontal treverse, 30cm behind mockup.
§8 Centertine: 3, 5, 8, 10-in Bonner balts on bess centerline; s - 30om, b + 304.8em, ¢ + 457.20m, d - 501.3cm behlnd mockup,
A, B, C,D esmensn, b, ¢, d plus bere and Cd-covered BFy. £ all BB tn altu

1%3 88 Centeriine: Seme ap sbove uaing Japanese (NS 3l|‘| counter tystem.
“** Contligurationt vhich begin uith a « trelude all previous Ines 1 to snd Inclidding the Last Line not
beginning with o,

-

¥ r nb AL bR R F R L O I RN . ,
d YHETREARRL it



Table 4
RAMERBRILESY S I NSAHF—N{—LORRKE R
5 (B ALE)  4.2cemR 5.6cmk 7.6¢cmR i1.68cmR i &

1 A (+30.0cm) 6.0154¢3°  1.43744 1.731+4 8.10343
(304.8cm) 7.71342 1.420+3 1.55443 7.92142
(457.2cm) 2.690+2 5.826+2 6.477+2 3.329+2
(304.8cm) 2.42842 3.54042 3.11442 1.283+2  Background
(457.2¢cm) 1.18642 1.782+42 1.840+2 6.538+4¢1 Background

oD {+30.0cm) 1.281-1 3.416-1 4.423-1 2.933-1
(+30.0cm) 1.234-1 milE
(304.8cm) 1.957-2 1.576-1 2.062-1 1.342-1
(304.8cm) 8.487-3 1.222-2 1.02 -2 4.454-3 Background

IV C (+30.0cm) 5.76 -1 1.42 40 1.69440 8.98 -1

i (304.8cm) 2,22 -1 5.48 -1  6.51 -1  3.59 -1

i, (457.2cm) 4.50 -2 1.09 -1 1.34 -1  7.81 -2

:';g (304.8cm) 2,33 -2 3.46 -2 3.06 -2 1.180-2  Background
4 (457.2cm) 1.79 -2 2.65 -2 2.23 -2 9.54 -3 Background
i

il IV G (+30.0cm) 9.36 -3 1.08 %  7.95 -3 2.74 -3

B (+53.8cm) . 6.76 -3 8.09 -3 5.85 -3 1.97 <

L (+53.6cm) 3.54 -3  4.31 -3 3.25 -3  1.12 -3 Background
i

ke VJ(+13.0cn)  1.18 -3 1.35 -3  9.20 -4 2.78 -4 insity
3 B.G. O §F A%t U
»

:,{- *6.415 x 103 %7K 7, Background E31WTH %,

A

il

i
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B
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Table 4 (¥i%)
BRAIMEBRBEBRICBTS INSHKS—H—= L ORREGER  Fx)
& (RROIB6LEE)  4.2cmR 5.6¢mR 7.6cmR 11.6cmR {%¥%

V A(+30.0cm) 1.91044 2.186+44 1.438+4 4,59943
(301.8cm) 2.622+3 3.241+3 2.13543 - 7.14642

V D (+30.0cm) 1.031+3 1.107+3 7.369+2 2.20842
(304.8cm) 3.711+42 3.827+2 2.031+2 T.13341

V G (+30.0cm) 3.892+] 5,456+1 4.475+1 1.816+]
(301.8cm) 1.527+1 2.163+1 1.711+1 6.815+0

V J (+30.0cm) 1.148+] 1.683+1 1.5i0+] 6.065+0
(304.8cm) 4.35140 7.013+0 6.1404+0 2.42240

VIA(+30.0cm) 1.98843 | 2.93443 2.577+3 9.862+2
(304.8cm) 4.11042 6.178+2 5.21342 2.04042
(304.8cm) 3.921+1 4.991+1 3.72 +1 1.226+] Background

a0+2  1.418+42  4.033+]
23+1  4.054+1 1.223+1
1 40 1.43 +0 3.12 -1 Background

VI D (+30.0cm) 2.02042 2
(304.8cm) 6.039+1 6.
(304.8cm) 2.18 40 2

VIF (+30.0cm) 1.907+1 [.794+] 1.201+1 3.0561+0
(304.8cm) 7.638+0 7.029+0 4,356+0 1.25740
{304.8cm) 1.594-1 1.329-1 8.122-2 2.37 -2 Background

Vi C (+30.0cm) 3.684+40 9.02440 1.015+1 4.521+0
(304.8cm) 1.50240 3.580+0 4.016+0 1.865+0
(304.8cm) 1.085-1 1.597-1 1.391-1 5.01 -2 Background

B2EE
V—-M insitu 8.127-5 8.530-5 5.442-5 1.595-5 17-0cL-86
voidcenter
insitu 7.628-5 7.972-5 22-0ct-86
12cm
insitu 6.413-5 §.456-5 4.G8n-5 1.069-5 24-0ct-86
13.5cm

-10-
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Fig. 1 Cross sectional view of the multi-sphere moderate-l
3He proportional counter.
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Fig. 3a Measured and calculated neutron spectra of [-A configuration.
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Fig. 3b Importance functions for counter responses of I-A congiguration.
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Fig. 4a Measured and calculated neutron spectra of II-D confi.guration.
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Fig. 4b Importance functions for counter responses of [1-D congiguration.
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Fig. 5a Measured and calculated nentron spectra of I¥-G configuration.
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Fig. 8a Measured and calculated neutron spectra of V-G configuration.
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Fig. 9a Measured and calculated neutron spectra of VI-A configuration.
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Fig. 10a Measured and calculated neutron spectra of VI-D configuration.
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Fig. 1la Measured and calculated neutron spectra of VII-C configuration.
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