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Neutron Flux Distribution in Water Fantom
By
Kiyomitsu Kawachi and Yuji Takazu

Physics Division, National Institute of Radiclogical Sciences
250, Kurosuna-cho, Chiba-shi, Japan

The study of the neutron flux distribution in water fantom is described in this report.

To calculate the fast and thermal neutron flux distribution, the two-group diffusion
equation was applied to the one dimentional slab water fantom irradiated by the infinite
plane neutron source. The group constants such as diffusion coefficients, Fermi age and
diffusion length were given by ANL-5800.

The calculated results were compared with the direct measurements, irradiating some
water fantoms by the Ra-Be source and measuring the thermal neutron flux distribution in
thern by the activation method of Au foils.

The expornential attenuation curves of the fast neutron fluxes and “build-up” curves of
the thermal neutron fluxes for the water fantoms of several kinds of thickness were

obtained as in Fig. 1, and 3 by both methods.
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Fig. 1. The calculated fast and thermal
neutron flux distribution in water fantom
of various thickness.

S5cm, 10cm, 15cm, 20cm, 40cm, DJE X DK
77 ¥ b s O TGO AER % Figl.
AT, IEBEREHSIREOER, HB50k
FEFHEETFE, O, hETFOFEEHBFED 2,3
B LR M ERGL oM B, BT B g
HefTi20.290emTH 5 = & wE 2 i, BER
L9 lem LEERCBEENTIE RS IEWRETH
5. Fig 1. 226455 Z LidiE o X 43 20cm [
EiTin s &, KOBETITPETROGMHITEA
EBELR 2T 5., ¥BBEOEINH# L
HE AR, PHETORE» OERANKRE L,
FACHETFERIH 21T b bT, HEROSR
PF RIS e B,

1 == E&

1 SEBRFE EET R W TERE LickD—ik
TCFR A, Fxiibmm JE7 7 U Al 10cm
% 30cm x 40cm, 24cm % 30cm x 3dcm, O " FEEO
FZKEANRLZ7 v A THRALE. 20K
7V ALK L D 75em o ¥, FEEOBEN
HHTEDETEFCHEL, PHFHROBELT X
HEEAMOTISER L. £, K77 v b
A OEEC R PETRBAGT 5 & SR
FORECIDT Biix, TR AR
Lﬁ%,iﬁﬁbfg6awwbr%ﬁ¢¥fL

L L, &FEOWEHEEY @ X b o3l
%Lﬁ@ﬁ FAOMF L, Ra—Be 1 %=
— OFRFEOITEHN 1,5%107n/sec TH B Z Emb
2T, &EOWHELRELL, WEDEROHE
SHEERNE T AdIT, IR EEEROMEY
15em iz &2z, IRDIEBEEHEHY 2. 7em TH D,

— (6 —



FEF39% 3 A25H

K77 v b AOMEYEIE 30cmx 24cm, A ETH
L2 e, RLHELI W TUE— RIS ER O
FELEALT 5. #H LR 0mg/cm?E,
i lemxlem @ LT, 0.1mm F Al 4,
F X0 5mm E Cd foklic, wEFHRO%
BDF L EEbRIANE 29T, Bemin
EMTEfE A B TRAR, K77 v b AOREIC
FEEICD 5 LTS L BT IR & 84 p TR
DB LI Ui, F oM RS A
DIZ, MRS 140 E L, chi 2¢ A
Ze—HhvvE—THELR:.

2) EREERE =R

EREGERC X D RDICHBER <Y 2 7 F v
F, WS T BHERETORE, $EOHE
DOEXIZHT HRIIERIT, HAA TRy
sz, (HL™Au O3EFMNI2.7TH & L1,
7, BT AL, BXOCdiTeEr s
A= L THELI=DT, K2 DEDLEG TR
& BH TR A RS, WEO SREY 5
7o, T OFER, #rplETRO ¥ — 2% 4~5cm @
Mickbh %2, BT ROE—7122~3
cmizp A, 35em BEOK 77 v b acho ST
WSS REETF R A% 2 O ¥ — 7 OfLFETHIRL
LT, Fig. 202/ L. Hox OERTRD IS
T, AR X o TRS I EEpETF D
LTI, F&LTEDIRGTITOHELED ¥
D 4.9V im0 PEFREZNEL WS Z &ic
5.
1o

= (=]
=n =5}

normalized neiitron flux
=
E=Y

=)
i

0§ W0 15 2 25 30 %

(cm)
Fig. 2. The measured thermal and epithermal
neutron flux distribution in water fantom

of 35cm thickness.
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Fig. 3. The calculated and measured thermal
neutron fluxes in water fantom of various
thickness.
(a) 35cm thickness
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Fig. 4. The calculated and measured absolute
thermal flux in water fantom of 35cm
thickness,
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