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Abstract

Nuclear pulse tend to pile up at high count rate. The traditional method is to discard the pile-up
pulse, which will decrease the energy spectrum count rate. In this paper, silicon drift detector is
used to measure the copper alloy excited by X-ray tube, 14-bit 20 MHzADC is used to obtain the
data, impulse pulse-shaping is performed on Matlab to identify the pile-up pulse of the output
signal, and the pile-up pulse is reconstructed by double-exponential expression and the amplitude
is extracted and included in the energy spectrum. The results show that, compared with directly
rejecting the pile-up pulse, this method improves the energy spectrum count by 21.37%.
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Figure 1. Ideal double-exponential signal and ideal tra-
pezoid shaping signal
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Figure 2. Ideal double-exponential signal and ideal im-
pulse shaping signal
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Figure 3. Measured double-exponential signal and im-
pulse shaping signal
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Figure 4. Pile-up pulse discrimination
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Figure 5. Pile-up pulse reconstruction

5. HERRBORE

ik B R 5 B, B hselHERBKE S, 6N — ARG Rk A 5 S
5, AR KR BRI 2 A BB 15 S AR R DA Y, 05 VT DA A SR — A R
SRk AR AR, I HAGEJE 788 A E S IR . Xkt b 2 )5, #HTIREIRE,
BATRGE . 14 6 Al aHERA K E R S EMZ JE Rk . AR AL — BBk PR R e R
LI RE B R 3 AEAR ST A, Bk 25 35 (0 ik o At FH 0T 50 28 b A T A ol B S PR IR B A T i 5%
TEAZIR T . M LT B R AT, ERHERIK P S R R s O A BT e, dR R
N 21.37%.

DOI: 10.12677/nst.2024.121007 67 MR A


https://doi.org/10.12677/nst.2024.121007

JE Rk 45

6000
 RIRRE
6000 - B H A il
5000 |
5000 A
4000 4000 ;
i
f
3000 H
i
3000}
2000
2000 f 1000 . A

i

1000 } Lk
0 1 L L L
8

g (keV)

9.5 8.0 8.5 9.0 9.5
10 12 14 16 18 20

Figure 6. Energy spectrum before and after pile-up pulse reconstruction
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