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Infroduction

Some neutron scattering experiments performed at high-intensity pulsed
neutron facilities require advanced two-dimensional neutron detectors that
have features. To this end, we are currently developing a two-dimensional
position-sensitive neutron detection system consisting of a two-
dimensional detector element and capable of individual signal line readout.

Superior spatial resolution and detection efficiency in a two-dimensional
gas-based neutron detector can be typically obtained by increasing the gas
pressure; however, this action decreases the output signal strength. To
measure output signals under higher gas pressures, the supply voltage must
be increased to boost the gas gain of the detector element. Therefore, we
are developing a two-dimensional detector element to ensure that the
detector system can be operated safely even under high voltages. In the
present study, we have developed a micro-pixel detector element with a
high-voltage resistance and then performed neutron irradiation
experiments using this detector element.
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Our detection system comprises a detector head, a gas chamber, amplifier-
shaper-discriminator boards, optical signal transmission device, position
encoders with field programmable gate arrays, and a fast data acquisition
device.
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Gas pressure (atm) Calculated detection

Total CF, efficiency (%)
5atm10% 5 0.5 72.4
5atm15% 5 0.75 70.4
5atm18% 5 0.9 69.0

Performances of the system
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Conclusions

An improved micro-pixel detector element was developed and an irradiation
test was performed using neutrons. The voltage resistance of the developed
element was improved, and the element was capable of operating at
voltages of up to 750 V at a gas pressure of 5 atm; when 15% and 18% CF4
gases were used, the measured gas gain was found to be approximately 200
and 100, respectively. The neutron detection system using the detector
element was capable of individual signal line readout and exhibited a short
pulse duration of 160 ns FWHM.




