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Simulation of NaI( Tl) Scintillation Spectrometer
with Geant4 Toolkit

CHENG Pin-jing, LING Qiu*
(School of Nuclear Science and Technology , University of South China, Hengyang, Hunan 421001, China)

Abstract: Geant4 is a toolkit for accurately simulating the passage of particles through

matter. A simulation of Nal(Tl) scintillation spectrometer has been made with this toolkit

and the calculated results of energy spectrum have the same characteristic with the spec-

trum measured in experiments. The work shows that Geant4 toolkit is not only suitable for

high energy physical simulation,but also for other applications in nuclear technology field.

Key words: Geant4 toolkit ; Monte Carlo method ; NaI( T1) scintillation spectrometer ; detec-

tion of radiation

0 3IF

Geantd ZEEKW#F .0 (CERN) EFF K IH
RAFREEYENES RFEEELTER G TR
i, FEITE RN FEAN B KR s o R
Geantd RESSAEINE REAR H /R, BT LA BB 40l E

K5 H#A:2009 - 04 - 22
BEHWE A HETRHRE LB E (2008KJ006)

T HFHRF - A THRESEE, TREEHEN
AR B B & B — IS BRI Z 50,
Geantd BRGE T — MR BEEUIRE, X HRER
FEEOLT 84 & EPDLOT (R4 e T %40 EE-
DL R F4rJE 743 B EADL, /3 5184 T IR T 1%
HO 1 2 100 TTE 9% i L B S 7 49 A T 2 EE

BB ABRA1976 - ) B IR EEN, R FAR BB IT , 85T BB T AR ER R

*SEITWEE.



2 BHEREFER( BRBER)

2009 4£9 A

Hean Y6 RN I BUR ST LA R R FiR BB A
B AR —DIFRR B RS TAEE, Geantd
RRBTZEAT, BHTHFEARABELRRXK
%t Geantd BFHITER T BT E. Geantd §y
NAGBFEAEZYE R FINES S
R EXYEEFEABEGEEARD.

Nal (1) [N KR R X A% 58 S R o iz R 35T
TRFENE, FEATHRIEWE GRENE 5
W&, HAT Nal(T1) 88 50K v 3B NE T (BE¥%
BLASE, URERERY BB FEHY
THRARY. Xy SR AR 8RR, M B
FEAFERS v F, BT FE Nal Bifkfm, &
A e H RN B S IR AL, PeAE R R TR
ks s, XEHRBEOLE. B LA LR BN
¥ P HEHOX YRS, DERE Ry EE,
AN 6T e B R B ASME R | SRR R F 2 fR i
WA,

L AP
1.1 Na(Tl) A#HIEX

25 ALY Nal g R A (7.5 om x
7.5 em) , B EN Nal, BIE T4 T1, Nal S {kg9 %
BEH3.67 g/em’ s FE BRI, S I BA R4
B EHE R ESHIEYR, AEEE TS
HMRCREEERE, LIS Nal ik
2[RI SR A RE MR ABOE 2 #8430 Nal Sk U 2
FRHEI S TR RN ZE M1ER; Nal &g sh
REERBIT IR SEMFEZ AR &
iR, R R RSN E N RIS R ok
AT BB RS ERES, B H I 4 s
ARSI Y2313 A Nal SR BE BT BUE R
B BB EERETUR.

1.2 HHEHNESYEEGELE

KT 3 AT A BRI B2 RN
W, B RHE R PR ELR, A Model 1 AR &
& WA 1 PR, Model 2 QR KRB, H
BEFELQJLMXRERE L B RN & RS
AR R W ES R R E MR 1 .

1.3 @R54%it+

BEECH E, BDEFNEA S, ASTBIEmIS &,
HARMERHNERE S FERTRER. £/ Geand
Bt U BT E R E SIS N FEH
MBI REEANS—SEENFERE
BEN. FRIENREN PR, ZHICEER
RUTRGEE MR, JO L R FWHM F

SHRRER E, FIMXRT USRI TER:
FWHM(E,) =a+b ./E, +cE}
X ,a,b,c BAPZER,XER a =0.001,5
=0. 050 86,c =0. 030 486. iTZAER.
E'=E, +o - x. H,
o = FWNM72 /2In2 = FWNM/2. 355, x ¥R
HEEST AR 2]

V %

“ %

Bl #RESHIEGTEER
Fig.1 Calculation model of bare scintillation
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Table 1 Settings of physics process for simulation
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Table 2 Results of detection efficiency and photofraction
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Fig.2 Simulation results of ¥’ Cs point source
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Fig.3 Simulation results of **Na point source
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Fig.4 Results simulated with Geant4 and MCN
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