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Abstract

Quantitative analysis of sandstone uranium resources is the main research direction in China. The
existing technology for “direct uranium quantification” is limited by the detection crystal, which
cannot extract the characteristic peaks of 234mPa.CeBr; crystal, a high performance inorganic scin-
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tillator material, has been widely used in nuclear well logging, environmental monitoring and
nuclear medicine. This paper investigates the factors affecting the detection characteristics of the
CeBr; detector by establishing its detection model using Geant4. The results show that CeBr; scin-
tillators with square and circular cross sections have higher detection efficiencies than those with
rectangular cross sections, with the circular cross-section having the best detection efficiency and
maximum energy deposition. Furthermore, the detection efficiency of CeBrs; scintillators decreas-
es as the incident energy increases. Other things being equal, the choice of different reflective
layer materials has no significant effect on detection efficiency. The analysis of the factors influen-
cing the detector properties provides valuable guidance for the research and design of CeBrs-
based detectors.
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W AV & S At RS T RS —, SRR = 2 — P TR R[], 1ENER
FEL Bt B R R IR 2 BT Ty, U PR A A i T L DR SR Al M v o R e R SR [2]

ARy WFHHARIRE H AT AT U T = B R EF Rz —, fERh “hEdes” SR, B
i Ut S s R L L BT I, EATIZR AR T A L SR SR SIS IR AN 2 (3] [4] [5].
FER SRV R T, JUH R Z AR . AR AU T OC R 2 R KB L BIBUAR,, DA HAR T EIT R
EOHREHTINMEIE, BERE I, A m[6] [7]. 2MPa f M 2'Th £ g 487 AL AL A i T (3¢
1.7 %), BT 2BU 2 TR, EEGHAERE N 766 keV A1 1001 KeV 1) y 545, 2*Th 1F8 280 45 1
RPN 241 H, FEER E2id4) 241 H, 280 5 2Th Bk B30 & TAPIRS . 2 48Tk
24pa L ZEWIN 6.75 /N, 1T 2"Pa IR REIANCA 1.7 438k, Rk, ZERKHE AR s, 24mPa il
28U WA UG A0 F O P ERIRAS, X R AT AT L@ I & 24"Pa Sk BRI 20 [8] [9].
{ER 2RI AR R, $REN 24 "Pa AR A T B R — B R AR A s Bl

CeBra IN KRR HAR R VERE S TRFFLE ) 12 %0, EfEmAEMEE. HUTEhER. AldldE. &
PRSI A N I [10]. B TAESE Nal(Tl). BGO. CsI(TI). Csl(Na)fl CAWO, 2 TEHLIN KR i 4,
CeBrs it A LG . AP s I 20 HEa . RO IR RO RCR i S 1A 254 A [11]
[12] [13]. HAe R PrR AUk (5] 5 LaBry(Ce)dh Al 24, [F) I FAT B IR 18] 73 FE 41 1H LaBr(Ce)
IR i PR 52 A B 198 AR R B R 0T A T i, DA BB R ) 24P TE AR 1001KeV 1 p Bk
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A TR SRR IR R geantd £ 57 CeBrg INARAIRI 28 L AR . AT T W FOF9e: 1) A4
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Table 1. Comparison of performance parameters of several common inorganic scintillation crystal detectors
= 1 JLFE B TTHLAMR R AR IRNZE M RE S B ELER

PR LT -kev ™t NS RESW  EEEgom® AR PR (@662 kev)

CeBr; 60 20 2 5.1 <4.0%
LaBra(Ce) 63 16 2 5.08 <3.0%
Nal(Tl) 38 250 2 3.67 <%

BGO 8-10 300 % 7.13 <10%
Csl(TI) 54 1000 B 451 <12%

Csl(Na) 4 630 7 451 —
CdWO, 12-15 14000 % 7.90 <7%
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Figure 1. Geant4 operation process
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Figure 2. Geant4 model of CeBr;detector
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Figure 3. Geant4 configurations of detectors with different cross sections
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Figure 4. Detection efficiency of different sections and thicknesses
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Figure 5. Energy deposition of different sections and thicknesses
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Figure 6. Detection efficiency of different incident energies
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Figure 7. Energy deposition at different incident energies
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Figure 8. Detection efficiency of different reflectors
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Figure 9. y-simulated spectrum of*°K
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