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Application of uncertainty evaluation method in parameter
correction of high-purity germanium detector
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(College of Physics, Sichuan University, Chengdu 610065, China)

Abstract: In view of the defect of commonly used method for correcting the parameters of high-purity
germanium (HPGe) detector, a new correction method based on statistical uncertainty analysis and
Monte Carlo simulation is proposed. The relative importance of the parameters of HPGe detector in the
simulation results is analyzed, to find important parameters. The simple Monte Carlo sampling of im-
portant parameters is conducted thousands times, from which the sampled values are used as the detec-
tor model’s parameters. Then the detection efficiencies of the detector for multiple ¥ sources located at
different spatial points are simulated. The best parameters of detector can be determined by the mini-
mum deviation between true efficiencies and simulation efficiencies. Take these best parameters as the
detector model’ s parameters, the results show that the relative errors between the simulation efficiencies
and the true efficiencies for the sources “Co, ¥ Cs, ' Am at the calibration points are all less than
0.5%, the relative errors between the simulation efficiencies and the true efficiencies at 3 verification
points are all less than 0. 5%.

Keywords: Uncertainty evaluation method; High-purity germanium detector; Detection efficiency; Sen-

sitivity analysis

YRS BH3: 2019-04-22
EERN: 2A4E1994—), B, WIEHEBA, W-HBFeA:, FEZR T 0 B KA. E-mail: Ziweilee812@163. com
EIFEE: (58 Email: blx. scu@163. com



962 W KFFHCA RAF R

%57 %

1 5 §

{8 Monte Carlo Jy A5 UL 15 40 B8 #8 I 25 X
Y BRI R AR LA B () 1 3852 38 7 L e i
KRBT LY [R]A B T L 78 5 2h AR IR 35 2 50bs
EMBIETAE ZRN . WA= KA
H R S BONFR PR . TR 48 R T B s R R
EIRALE H, FLER D8 2 A0 5 R0 2% 2 Bt & 48
fb. BRICARYE) R4 H RN 28 280, A TR
SRASAUL L 15 2] 0 &5 S 18 1 55 S 08 0 17 7 358K 1 i
2 g T A5 3 R A O 23 TR T A R £
WASEGHA TR, BWNECR RN SN EZ 45
I [ERE MR, H AT SCHR I 2 S R TR A v
AT N TARER G5 AR5 e — Fh S M |
i 8 A 7. A SCUATHEAR R A S8 T TS H E
FE VAR 7k Ry A 38 3 RHE ISR ) 524 R %
SRR AT SR 43 M RS S A o SR
SRR EE S REIE  AF 7 vk b B i A
F—EbE.

2 RN

2.1 SHERNERE

o AU RN A — P AT R R A SR
KR SR » FC T 000 5 2 14 R B IX o PN
ZEOURRFERR). 4 v BIRIEALS XIS . K v Ot T
5545 DX T3 e M D' L AU BRI S S L 1 X 2K
IO TH 45 2K BE 2 78 45 DX )™ AR FL 1~ — 23 O L 7R S
TS A L S A R A S [l e PR BRI AR A
Of v SYECRE R AR AR RO SR A A 1
JI7R » e Al R A 5 2 T AEAE 85~100 K IR
PRI SR AR AE B it R ) A1 S FE

WYUR, B ki
A, B ’/ A
\ ( A \
\ Wi
N
) x
U X \
|
! W \ \
| E C
OB R SECUN &

Bl RKuBEEHrER
Fig. 1 Sketch map of HPGe detector
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Fig. 2 Statistical uncertainty evaluation method
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Tab. 2 The results of sensitivity analysis
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Tab. 6 The detection efficiencies after parameters corrected
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