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Splitting behavior of the position-peak structure observed with
a position-sensitive proportional counter for thermal neutrons

Tetsuo Horiguchi*l, Shin Ito*l, Tetsuo Itoh*l, Masanori Tokiyoshi*z,
Kazuya Okai*z, Masafumi Tanaka*z, Takeo Niwa*z, Nobuhiro Maeda ">

A position-sensitive proportional counter for thermal neutrons has been developed being
based on the backgammon position-reading principle. In order to achieve high position
resolution, some efforts were made as follows: 1) The backgammon electrode was
cylindrically placed around the anode wire to effectively pick up the induced charge by an
electron avalanche. 2) A thin solid layef of 10B, enriched to 90.4%, was used to eliminate
the parallax effect. 3) A pressurized counting gas was employed to reduce the ranges of o
and "Li particles emitted from the '°B layer. It was found with the use of 6 atm Ar +
10%CHy4 that the position resolution well below 1.0 mm (FWHM) can easily be obtained
[Ref. 1]. It was also found with the use of 1.3 atm Ar + 10%CHy,4 that the position peak
was of double-peak structure and the degree of the peak splitting was strongly correlated to
the avalanche size. Since the understanding of this phenomenon is important to obtain
better position resolution, we have proceeded the numerical analysis by taking account of
the energy-dependent range effect on the position-peak profile. Here we show the
observed splitting behavior of the position-peak structure, and report the result of numerical
analysis. The result suggests that the phenomenon of the splitting is caused by the effect
of self-induced space charge in the region of limited proportionality.
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