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Fig.1 Accumulation of neutron signal.
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Fig.2 Flow chart of fission chamber simulation output signal.
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Fig.3 Simulation signal.
(a) f=10" Hz, (b) f/=10° Hz
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Simulation of neutron digital signal (a) and processing
of trapezoidal shape filtering (b).
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Table 1 Digital filter’s influence on the mean square values.
THECE f Y7718 Value / mV
Counting rate f/ Hz i LT 7 SR I EBIY () NI (W) I8
Simulation waveform Simulation waveform Simulation waveform  Simulation waveform
+filtering +noise +noisetfiltering
1x10° 2.682 2.671 3.274 2.689
2x10° 5.343 5.301 5.881 5.399
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Simulation study on digital processing of fission chamber output signal
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Abstract Background: Neutron flux density is an important parameter related to nuclear power of the reactor.

Digitized processing of neutron flux density in a wide measurement range of fission chamber detector has more

advantages than the traditional analog circuits. Purpose: The aim is to improve the accuracy of neutron counting in

the pulse mode, as well as mean square value calculation in the Campbell mode. Methods: The waveform of the

output signal of fission chamber with various electronic noise was simulated, and then a trapezoidal shape filtering

and digital adaptive filtering were employed to deal with digitized waveform signal of fission chamber in both low

neutron flux density (pulse mode) and high neutron flux density (Campbell mode) circumstances. Results: By using

these two methods, the accuracy of both the pulse counting and mean square value calculation was improved.

Conclusion: Trapezoidal shape filtering and digital adaptive filtering can be applied to process digitized fission

chamber output signal to achieve precise measurement of the neutron flux density in a wide range.
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