5525 &5 11
2011 4£3 H

FAER A2 (A SRR AR

Journal of University of Souty China( Science and Technology )

Vol. 25 No. 1
Mar. 2011

X EHRE.1673 -0062(2011)01 - 0010 — 04

SIRE-Nal (T1) 526 BRI 25 BRI g 40 20 5 05 T 5

(PR, BBl AR AR 2B W FE #75H 421001)

i OE TR EA-Nal(T1) L4803 2t 50k v &R a9 m R 5 f 4k R+
ZAMKF ARZHFT T ERMEBRME,EVC+ + FAFETHHATTAAL
SUHA-Nal (T1) B4 dh Ak RT 89 24 | 52 B3 R B 4k 2 69 y S 2% 6938 2 & a4 31 51
ARAE T AT 2] 09 BB 4B A B R B RH 4R 28 A 5 0R o9 R 4k I A R R R K
o ARk

KR BA-Nal (T1) a4k KM & 248 F F 7 ik

hE 222 . TL816 X#kFRIZAD . B

Plastic-Nal (T1) Crystal Composite Virtual Calibration
Method of Detection Efficiency
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Abstract:In order to study the relationship between the counting efficiency and crystal
size , based on Monte Carlo and related software, in the development platform of the
VC + + ,this paper prepared to customize the plastic-Nal (T1) crystal size of the software
complex , for implementation of different energy y-ray detection efficiency of the calcula-
tion. According to calculation of the data matrix, it fit a different size detector efficiency
function of point source,and determined the parameters of the function.
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Fig.1 Schematic of model geometry
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Fig.2 Schematic diagram of simulation software modules

T EME B AR T MCNPAC, iX HLZ5 H
DB AT B S 8L, FEA R e S5 ¥ A
VEFIREFE 8 5 T O FE RO, 5 S 5 5 0 EL - o

A B, BT I s R BE R EON 1 keV , BEUTT
FHDET BECN 107, SR kb e & 2 A TR
(£8) TC SR ERN AR L F B AR



12

BRI (A SRR R

2011 4£3 H

2.2 BEREREREST
BAFRSEEm A S A 3 (a) Bz, WS
EEAAR RS EUE 8 AT 3 (b)), E
A DA R 24 BARE R i 6 7 A8 PRI AR A, AR SO
BT RAT S T AN RO SRE-Nal (T1) #8904

AR R (EL

SHRE

X

Nal {45 (cm) |1 0.2

pLES |1n24

Nal5{4 243 (cm) |1 1.45

BEE Mev) |n.ssz

B RiEEem 18

FEENY ¢4 |1 000000

PR LR [0 SRR [
RE | B I w20
(a) (b)

B3 BFSEAARTHEHEERAFREE

Fig.3 Procedure parameters input and computation

select menu interface diagram
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Table 1 Different sizes of plastic crystals to distance 0. 662 MeV 11 cm place energy for

point source detection efficiency calculated value

P2 RSN NTN SRR AR em
I/ em 13 14 15 16 17 18 19 20 21 22
10.5 0.0355395  0.038 141 0.0407514  0.0439033  0.0466792  0.0493145  0.0526039  0.0551606  0.0579939  0.060 880 3
11 0.0355448  0.038 1474  0.040 766 0.0439486  0.0467655  0.049 468 0.0527198  0.0552877  0.058 1557 0.061 120 7
12 0.033 584 0.0382175  0.0408376  0.044 1163  0.0470918  0.0497459  0.0530649  0.0556559  0.0585274  0.061 6562
13 0.0356098  0.0383314  0.0409563  0.044 34 0.0474259  0.050 1561  0.0534688  0.0559918  0.059 003 8 0.062 254 1
14 0.0356488  0.0384349  0.0410603  0.0444639  0.0476155  0.0504141  0.0537487  0.0563115  0.059 401 8 0.062 745 2
15 0.0356574  0.0384449  0.0411299  0.044 586 0.0477539  0.050 6012  0.053 999 0.056 6231  0.059802  0.063 2839
16 0.0356574  0.0384549  0.0411358  0.0446117  0.0478461  0.0507245  0.054 2281 0.057 0349  0.060342 5 0.063 827 7
17 0.0356821  0.0385346  0.0412197  0.0447707  0.0480855  0.0510071  0.0545955  0.0574577  0.060 760 5 0.064 293 2
18 0.0357253  0.0385873  0.0413014  0.0449056  0.0482873  0.0512261  0.0548605  0.0577305  0.0610619  0.064 6115
19 0.0357296  0.0386798  0.0413939  0.045050 6  0.048 486 0.0515413  0.0552595  0.058 1873  0.0615294  0.065 093 9
20 0.0357435  0.0386955  0.0414097  0.0450664  0.0485484  0.051 673 0.0555015  0.0584609  0.061 86 0.065 428 8
21 0.0357562  0.0387038  0.0414688  0.0451506  0.0486684  0.0517993  0.0556969  0.0586597  0.062 0478 0.065 684 9
22 0.0357531  0.0387112  0.0414924  0.0452092  0.0487534  0.0518903  0.0558194  0.0588207  0.0622352  0.065 892
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Fig.4 Different size detection of distance in energy crystal 11 cm MeV point for 0. 662

detection efficiency calculation results fitting figure
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Table 2 Undetermined parameter values of formulas
a; a, ay ay as ag a;
0.026 658 612 —0.032 996 648 0.011 507 995 0.001 426 0774  0.007 553 364 6 -0.064 349 801 —-0.181 685 85
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Table 3 Fitting formulae of standard deviation,

parameters related coefficient and F statistics quantity
bR R FREL
0.000 266 351 17 0.999 131 73

F Gt

24 944.352
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