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The improvement of the experiment about the absorption of gamma
ray based on the MCNP and the energy spectrum method

ZHANG Lei, BAI Li-Xin
(College of Physical Science and Technology, Sichuan University, Chengdu 610064, China)

Abstract; In view of the defect of the traditional measurements of materials linear absorption coeffi-
cients, in this work the linear absorption coefficients of gamma ray in different experimental conditions
are simulated and calculated using the Monte Carlo N Particle Transport Code (MCNP) and the method
of full energy peak area, and the deviations of the coefficients from the recognized values are also calcu-
lated. The appropriate experimental condition is obtained by reducing the deviation to a reasonable scope
and contrasting with other methods. As a result, the approved measuring equipment which is easy to ad-
just is able to obtain the information about radiation energy. It offers a better accuracy and higher detec-
tion efficiency compared with the counting method.
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Fig. 1 Schematic diagram of the thickness of the absorber the edge ray passing through

SR FE U HE LA AT LA R S 4 Sk
B e e, A3k SR DO IO T 7 1) ST A4
IS AR/ N BILEAR A S 5 /N W) 27 ~ 1 3K R AR
T Al R 22k BRI, BEIE b, PR S 45 Sk B
I8, PSR TS IR T 7 () ST AR AR RN L IR 25 SN 5
R MR R I , R AR AR IR, (45 4 e e T4
SRR o ST AN £ P ) A L R S R] PN A TR
ZEos WK, RO 2 R B R iy 22, R, 4R
S R R A I RSk X VR AT s A A £ R i B —

WA, BEAN, R 7 AN ) — 5 3 O IR I S
ES IR/ SURES A ISR e N

H A AR 2 AN FI A DA P B T34 o (1 26
PR 2% . ScE ) Monte Carlo N Parti-
cle Transport Code (MCNP) £ )%, #1 TIR 5 #
SKAEAN R R B, AN [R] A W WS R 7 8 b L 5 TR B
Ty SERBETE. ARAEAAIEE R, a] IR — 5
1) 52 5 A7 BT a7 1 S 30 25 A7 P Tl s o0 5 2 ik
EHEHKF.



106 Wl KFFHROARFF R

% 56 &

3 WUAEELER

3.1 TAHESRLENNERRER

BB, SR F8 HLF ik i R 15 Cs o
U5y BEERAE Nal CTD @i b (R BB 3 , JF 28 5 B Jre
FE0 10 SR 76. 2 mm Nal (TD £ 3k, g% 3t 43
1024 8. AR5 3R 3k 78 R 6] /Y B 2, R[] A iR i
B BT IR AR R L R A T AR
[F)J5E B 1 560 2% 5 BE. 35 0 T AU AR £ 7
T A R A W TR CTPAD 3315 4 BB 0
VT B AR RS T R, Ve B S A A 4% 5 T
SROP- A A Y INAR TS 1R 250 R, (o 75 06 15 1T

YRR 158 22 A AE YR 5 4R K AR 100 em, BY RIS
JE 3 em B 7. 106, A1 150 110 0 4 T LA 4 Xt
RERBYNF AN B REZHUNT 100, fJa s /b
THEHATEAERLA S (. AL RO R
RIEEEN 9 em., 45 AR I RJEEE 3 em,
PIPRUE T R F A 0855 R B LA b AN R
A7 B R 43 AR PR Sk 1 em) I REALLZ,
ZARAIE Z 1 R e ol R g LS
IMERIMZENZR 1.2 s, SR 2k Ml 2 4L
DSBS gy =1 213 em» pie = 0. 642 cm s
=0.194 em 1,

x1 REHFEMSRMNEESHRE  BEREE

Tab.1 The p values and deviations of the absorbers near the source

B e Pb Cu Al
n R ) ® R ) ® R )
10 1. 202 —0.9 0. 663 3.3 0. 209 7.7
15 1. 187 —2.1 0. 655 2.0 0. 205 5.7
20 1. 178 —2.9 0. 655 2.0 0. 205 5.7
25 1. 170 —3.5 0. 649 1.1 0. 204 5.2
30 1.177 —3.0 0. 647 0.8 0. 203 4.6
50 1.172 —3.4 0. 649 1.1 0. 203 4.6
100 1. 164 —4.0 0. 655 2.0 0. 205 5.7
xR 2 RRFIERLHBOEHRE  BEREE
Tab. 2 The p values and deviations of the absorbers near the probe
Pb Cu Al
BEES/cm
n o/ % © T/ % © T/ %
10 1. 200 —1.1 0. 661 3.0 0. 208 7.2
15 1. 188 —2.1 0. 653 1.7 0. 205 5.7
20 1. 182 —2.6 0. 652 1.6 0. 205 5.7
25 1. 178 —2.9 0. 647 0.8 0. 201 3.6
30 1. 175 —3.1 0. 643 0.2 0. 200 3.1
50 1. 164 —4.0 0. 644 0.3 0. 199 2.6
100 1. 163 —4.1 0. 638 —0.6 0. 199 2.6
H DA R4, il LUR B . T YR ABEFUL A L il A S SRR AT T) o ol 0 4 1 R

(D) X F Cu F1 AL B 55 8 3K B8 14 3
T o A 2280 s X5 T P B3 I, X0t i T4
AR Ph WA f) 52 BE B 400 45 (4 S0 85 R A
AR T A AT LR 5l R B ST [ 8 75U
PRI RRAZ /I AR R 22728 3 Y. i AL Cu
8 » AT RIS B8 R R TR I 3 A5 R
N

(2) PHZRHMGARL St o TS DAL Rk ) B g
AR A B ORI | R A5 4 P DN AR AR

AR /N AR 1 253G K o (B 253G K. X T AN A 1Y
W R U8 5 R Sk £ AR A — 8 o 1 I 25388
SN AR S It T Cu. o (B I 2258/ e
SCER RS A 30~50 cm 22 4.

(3) AL 4 30 48 3k JOCEE B ) 51 300 S50 R B 4
TR FE T O R . X T WO R
SRS o FBORT B D Rl BRI 2 Y LR K, A5 4
B UG (1) A JECHE R, W v i BRI 25 38 R A 1 M
(E= DN



% 14 &

L & T MONP Fofb okt v 44050 52 o d it 107

MRAEFAEE R e — e iy SE PR sL g il . S50
I A WA SR S s O PRI B 485k 25 em LI
b BIRSK R R T sk AR A /N T 8. 677 — i B
PR SRR A R X T8 BRI s L B
A0 AT LU TG, RIS O IR 5K A ik R L,
3.2 H5EESETHENRER

A R P L7 el INJEE JBE 5 2 14 [ N T B
MRMSC I I A y DX A A% SR T4 R R
LU T RSE S e 1) & R G S I DINTTHER 5

TLALBEA L R J5E HE 5% 22 8D L B T B,
it MCONP R FPASUUAT H AN TR RSO A4 A o B
FLABAE T em, U IR S48 K 30 em I A 42 35 14K
SR 203 AR g (L5 A IR PR Wi o
BRI R FHJCHE A= RE L I AY XS L. ANk 3 Jir
] IVURY/; DG o1 = I oy 0 S 6P o W= a2
W3 AT L PRIV Affy 2 AP D00 200 3 R X 5 g S
HOR BT

®3 ARLEENHTRNKLEE &

Tab. 3 The p values and detection efficiencies with and without the collimator

WSO AR O IR/ em L Gl
A RRIACR n p HERIE/ % RREERIACE " p M E 2%/ 0
Ph 3 1.00X 1079 1131 —6.8 6.16>x107° 1.175 —3.1
Cu 3 6. 75x107° 0. 569 —11.4 3.18x107* 0. 643 0.2
Al 9 5.57X1075 0.181 —6.7 3.53%1071 0. 200 3.1
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