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Abstract

Monte Carlo software MCNP and Geant4 were used to study the factors af-
fecting the detection efficiency of the lanthanum bromide detector, mainly
including the thickness of the detector al shell and the size of the crystal. The
results of the two softwares were compared. The results show that only the
thickness of the front Al shell increases the detection efficiency of the full
energy peak, and the side al shell has little effect on the detection efficiency of
the full energy peak; The increase of the radius length of the lanthanum bro-
mide crystal will also increase the detection efficiency of the full energy peak.
Comparing the results of MCNP and Geant4 simulation, it is found that the
relative error of the two data is within 1%.

Subject Areas

Nuclear Physics

Keywords

Monte Carlo Simulation, Full Energy Peak Detection Efficiency, Influencing
Factors

=

Al

BACBR N A B T BB . REE MR . R R D
FEURIS AV JE S ARLME i NN EAL L, AEFR S TN AT 2 1 Z M (1] (2]
(3]o ZEHFR P BAAE N —FOEAR T Ris B, BT HBA RIS LA
KEPERE J) LK TC 3R AN BRSO 55 4= S5 R )2 L T A A S R0 77 T
AN [4] o Bl T A5 ANAH S245 R 2 B MCNP R 8 PRI 85 LA 5 R0

1.

it

DOI: 10.4236/0alib.1109208 Aug. 31, 2022 1

Open Access Library Journal


https://doi.org/10.4236/oalib.1109208
http://www.oalib.com/journal
https://doi.org/10.4236/oalib.1109208
http://creativecommons.org/licenses/by/4.0/

G. M. Dai et al.

TR RE TG 1R I AR I R W HEAT 73 W7 (5] o M A 55 AR MCNP 14 5f
TLALH IR (R0 R 3 AT 1AL, SR HEAT T IR A R R AR 2 L
IS ERTSR A RS S5 AT T XS [6]. AR MCNP Al Geant4 7
e T A SR R 0 45 PR D0 283 A S i R B AT 0 A, e A ST AR R R, )
PE MR A SRR 2, IR R AERA 1 -

2. B ERIERENT
2.1. PR

ARMRIIACE &, 550N y W ARERE 68 00 T S O VA A R
PRI y BHETPRO LA (6], IS 1 B

L i

P R R
FUI MCNP 4K FFHEAT BN , LAt SCPF etk 59— HORESR B T ) i
WESRHIHH . FUT) Geantd B PEHEFHEII . JEIE root 4622 BLAL AR U
Y L 0 R FEUUBU A B RV, U5 4 I P DA BT B 0L 7
OB 0y SHEB0 BT DL B0 A AR RN

2.2. {EBIET

7£ MCNP il Geantd A4 g R ZR B A 40 15] 1~3 P . DAERIIES Al 7%
e Hir [0 oA SR £(0, 0, 0),  RUUEAL B R E (-5, 0,0), JEIEEZRNEEN 5 cm
(JRPE AT DAL A G PR S, PR R E R O %, BRICR 21800, this
T, MR, A y HRET SRS RER, HENS5m X
SN T RIS R, FER SR B AR S HOM 4 BRI BRI SR sE i, VR EE
FEAREEANAR 1) AR BE N 0.662 MeV 1 1¥7Cs i, 1AL Bl i A B 428 3.18 cm,
e R EN 10.16 cm,  dnfARSMIHEE—JZ MgO K9 )=, HIEREEH 0.05 cm,
BAMNEN ALGE, HATHRERE N 0.1 cm, M3 EFERN 0.25 cm, A5 A3 N Si0,
T, EREN 0.2 cme fEFFH MCNP BASUNT, THECR R A F8 ki it4k
+~, KREERI N 1024 ERIAFE y HLMBERE S M. FIH Geantd FAFIHEAT
FEFNES, B A root KA TH AT ERIME S, BBLIS KR T2 % &

1

5% 107,
MEEAIS
MqO % i 2
& L Rk
13CsiE

Figure 1. Lanthanum bromide detector
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Figure 2. Model of lanthanum bromide detector in MCNP
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Figure 3. Model of lanthanum bromide detector in Geant4
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Figure 4. Shows the influence of Al shell thickness of MCNP and Geant4 simulation front-end on the detection efficiency of full
energy peak
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Table 1. Effect of front Al shell thickness on detection efficiency of full energy peak
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fifuf Al 7252 (cm) 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
MCNP %53 0.005086  0.004963  0.004846  0.004724  0.004612 0.0045 0.00439  0.004287
G4 45 R 0.005094  0.00495  0.004846  0.004734  0.004618  0.004505  0.004398  0.004294
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Table 2. Effect of side Al shell thickness on detection efficiency of full energy peak
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Figure 5. Shows the influence of the thickness of Al shell at the simulated side end of MCNP and Geant4 on the detection ef-
ficiency of full energy peak
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Table 3. Effect of thickness of MgO reflection layer on detection efficiency of full energy peak
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Figure 6. Shows the influence of the thickness of the simulated MgO reflection layer of MCNP and Geant4 on the detection effi-
ciency of the full energy peak
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Figure 7. Shows the influence of MCNP and Geant4 simulated lanthanum bromide crystal size on the detection efficiency of full

energy peak
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