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Simulation Study on Radon Detection Efficiency of the Ion Pulse Ionization
Chamber with Multi-electrode Structure
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(School of Nuclear Science and Technology, University of South China, Hengyang, Hunan 421001, China)

Abstract : Many factors ( geometric shape, volume and number of electrodes) of the pulse
ionization chamber affect its radon detection efficiency. The relationship between these fac-
tors and the radon detection efficiency is simulated by the Monte Carlo program Geant4.
The results show that; the detection efficiency of ion pulse ionization chamber for
measuring radon is inversely proportional to its surface area to volume ratio. Under the
same surface area to volume ratio, the detection efficiency of pulse ionization chamber for
radon measurement has a negative exponential relationship with the number of electrodes
(the volume ratio of electrodes to chamber). The simulation results are verified by the ex-
perimental results in the literature, and can be used for the rapid optimization design to

improve the radon detection efficiency of the ion pulse ionization chamber with multi-elec-
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Fig.1 Structure of pulse ion chamber
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Fig.2 Cross section of double Archimedes spiral multi

electrode pulse ionization chamber
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Table 1 Air range of alpha particles of radon

and its daughters
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Fig.3 Detection efficiency of the decay

alphaparticle of *’Rn in ion pulse chamber

with different size
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Fig.4 Detection efficiency of the decay
alphaparticle of **Rn in ion pulse chamber with

different surface-volume ratio
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Fig.5 Simulated energy spectra from the decay
alpha particles of radon and its daughters in ion

pulse chamber with single electrode
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Fig. 6 Detection efficiency of the decay
alphaparticle of *’Rn in ion pulse chamber

with different number of electrodes
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Fig.7 The simulated energy spectra from the decay
alpha particles of radon and its daughters in ion pulse

chamber with double Archimedes spiral multi electrode
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