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A Study on the Methods for Analyzing Multilayered Gamma-Ray Shields
By
Iwao KATAOKA

The paper presents two methods for analyzing gamma-rays in stratified slab shields. In
Part I, a numerical integration method of the Boltzmann transport equation is described, which
solves the equation at the discrete points of ordinates of spatial, angular and energetic. Under the
same interval of spatial mesh-points, results of test calculations reveal that the method presented
gives more correct attenuation of gamma fluxest han, for instance, the discrete Sn method does.
A supplemental procedure is provided for a monoenergetic and monodirectional incident source
besides the treatments for continuously distributed sources.

Part T presents the Response Matrix method as well as a table of the response matrices
in the Appendix. The transmission and reflection responses of the gamma-rays for an elemental
slab of each material have been prepared with the Monte Carlo method for the gamma-ray
injection of the unit intensity to the slab surface under a certain set of incident angle and energy.
The transmitted or reflected gamma-rays from a given stratified shield of different materials as
well as single material are obtained by operating the response matrices of the elemental slabs
composing the shield of. The procedures for synthesizing and interpolating the response matrices
are given. And the estimated errors accompanied with the procedures have been evaluated.

In Part M, various results of sample calculations are illustrated. The results computed
with the present methods show good agreement with those from the Moments method, the Monte

Carlo calculations and the experimental measurements.
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pdzlo

0.1 .6065( 00)  .8204(<01)  .6731(-02)  .5523(-03)  .4531(-04) .3050(-06)
Cose | | 05 .6049( 00)  .8101(-01)  .6563(-02)  .5317(-03)  .4307(-04)  .2827(-06)
1o 6000( 00)  .7TT6(-01)  .6047(-02)  .4702(-03)  .4702(-03)  .2211(-06)
Sn #9090 - —L4115(-02) — .1694(-04)  .6969(-07)
5.0 . 1111C 00)  £.1235(-01) =.1372(-02) -.1524(-03) -.1882(-05)
0.1 62110 00)  .9242(-01)  .8541(-02)  .7894(-03)  .7295(-04)  .6231(-06)
Case 2 | 05 .6694( 00)  .1344( 00)  .1807(-01)  .2429(-02)  .3266(-03)  .5902(-05)
‘ 1.0 7143( 00)  .1859( 00)  .3457(-01)  .6428(-02)  .1195(-02)  .4132(-04)
Sn )] 9.9 — — . T776(-01) — L6047(-02)  .4702(-03)
5.0 — 4T37( 00)  .2244( 00)  .1063(-01)  .5035(-01)  .1130(-01)
0.1 6066( 00)  .8213(-01)  .6746(-02)  .5541(-03)  .4551(-04)  .3070(-06)
Case 3 | 05 6081C 00)  .8316(-01)  .6915(-02)  .5750(-03)  .4782(-04)  .3307(-06)
1.0 6127( 00)  .8635(-01)  .7456(-02)  .6438(-03)  .5558(-04)  .4144(-06)
(FBHR)| 9.0 - - . 9778(~02) — L9561(-04) . 9349(-06)
5.0 —_ 1714C 00)  .2936(-01)  .5031(=02)  .8621(-03)  .2531(-04)
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Vo ERAIEC U LR 72 % X 5 RBEVWEBIC
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HREOENCEOEEHFERATE S,

(3) HHERREL, SERERALERTS KO
BERYEBVEE T2 5,

(4) B HIRMCIE D
Fus s VS OFRERICHERE TR S,

BEDOT 0S5 LATROEDED TH S,
SELENE 1:

W02 I(zAawF—X o v o) (fLEA v ¥ 2)
c (JUEEA v ¥ )

EOS :

0.3/ (A wF =Ry v a) s (REA v ¥ a)
c(EA YY)« BHELREED

HERE BT NEAC 2206 T% %, IBM 7090 %
Avhid 1/20~1/50 OFFERE A 5,

(5) EERERIAEL VDT, —REERETETST, BoEGT
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FHROZERRN TOEHSHR»L D 2R ER
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