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Fig.1 Schematic diagram of the spectrometric neutron
dosimeter.
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Fig.2 Schematic diagram of charge division mechanism.
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Fig.3 Schematic diagram of charge-sensitive amplifier.
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Fig.4 Schematic diagram of filter and shaping circuit.
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Fig.5 Block diagram of data acquisition system.
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Fig.6 Amplitude spectra of two channels with fixed input.
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Design of the neutron dosimeter based on neutron sphere spectrometer

CHEN Lian LIANG Futian WANG Baochen JIN Ge

(State Key Laboratory of Particle Detection and Electronics, University of Science and Technology of China, Hefei 230026, China)

Abstract Background: In neutron radiation protection applications, the spectrometric neutron dosimeter has almost
isotropic response and can cover the energy from thermal to GeV neutrons, and the radiation filed information such as
neutron spectrum and neutron dose can be calculated more accurately. Purpose: A spectrometric neutron dosimeter
which has high precision and high counting rate is developed. Methods: By optimizing the parameters of the readout
circuit, the position resolution of the detector system is improved and the geometric division of the spherical moderate
is more accurate. Using digital pulse processing technology, the dead-time of the system is reduced. Results: The
position resolution of the neutron dosimeter has good linearity, and the average resolution is about 6 mm. The high
counting rate of the data acquisition system is 200 k-s . Conclusion: We developed a neutron dosimeter based on
neutron sphere spectrometer which has high position resolution and high counting rate. The performance of the
dosimeter is expected to be improved for further optimization design after the test in the radiation field.

Key words Neutron dosimeter, Position-sensitive counter, Charge division, Digital pulse processing
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