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Optimization of Micro-strip Gas Chamber as Two-dimensional Neutron Detector

using Gadolinium Converter
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Tokai Research Establishment
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(Received January 22, 2002)

A micro-strip gas chamber (MSGC) has been developing as a two-dimensional
position sensitive neutron detector for neutron scattering experiments using
high-intensity pulsed-neutron source in a high-intensity proton accelerator facility.
MSGC is required for the high count rate, high detective efficiency, high positional
resolution, stabilization and covering large area. Our purpose in this paper is to verify
the proper of Gadolinium as MSGC converter. First, the basic property of Gadolinium
converter was examined by simple experiments using a zero-dimensional neutron
detector on the purpose of deriving the detective efficiency. Second, the optimization of
the arrangement of a capillary plate in MSGC has been done by simulation on the
MSGC using Gadolinium converter. As a result of that, it has been proved that

Gadolinium can be theoretically used as a converter of MSGC.

Keywords: Micro-strip Gas Chamber, Two-dimensional, Neutron Detector, Converter,

Helium-3, Gadolinium, Capillary Plate
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Tabie 1 Prompt 7 ray from "> Gd(n, 7 )'**Gd reaction

Prompt gamma Intensity
TkeV] [1/reaction]
79.51 0.345

181.93 0.648
897.5% 0.116
944.09 0.302
962.06 0.193
977.06 0.136

1107.63 0.159

1119.16 0.110

1185.99 . 0.151

1187.13 0.133

6750.00 0.098
>500 4.45

Total 5:6

Table Z Abundance and Range of conversion eiectron

Energy of Abundance  Range

conversion electron % Tum]

[keV]

29.3 23.83 5.2
7.2 3961 21.9
78.2 9.65 25.5
131.7 4.35 59.4
173.6 1.56 91.2
180.6 0.40 37.0
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