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Research on Fission Chamber Signal Simulation
of Wide-range Nuclear Instrument System

QIAO Ning, LI Duo, XIONG Hua-sheng
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Abstract: To establish an input signal to debug a digital wide-range nuclear instrument
system (NIS) prototype, the research of fission chamber signal simulation was covered
in this paper, which was composed of the simulation study of a pulse signal and a fluctuating

current with pulse pile-up, and the signal output of the simulation results. The research is the

first step to design and develop the algorithm of wide-range NIS prototype.
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Fig. 1 Equivalent circuit

of fission chamber and preamplifier

R AR E N LA 1 R T 2R O B
R P A T A Sk FEARUBK o, DA 1 e AR Y
B AE S B o — B RC H & 1 o 3
i = 6(1)

_ Qe = QD
V(f)—ce 0% e (1)

itnfnzwozﬁco;cgo B R 1 R
2 I R L PR i AR 0 SOk (8 TAUHR B Q, —
0.5 pC. FRAH i w5 F 2075 5 B 1 L 3 2%
U B 1 07 25 T 2. 7% 06 10 0 (8 R

ik v 55 A I AR 2 SR R (R BOE 5 S PR
0 22 590 B & X Aol 2 53] T B % T BRAEL K o 14 {1
Bl TR

0]

V(HimV

t )
| G0 10
t/us

B2 BAR K P (R 2R & R
H, i B K o 6 0
Fig. 2 Charge release under hypothesis

of idea pulse and its pulse simulation
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Fig. 3 Charge release under hypothesis

of rectangular wave and its pulse simulation
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Fig. 4 Charge release under hypothesis

of revised rectangular wave and its pulse simulation
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Fig. 5 Simulation of fluctuating current with pulse pile-up from fission chamber
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Oscillograph picture of output signal

based on fission chamber simulation
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