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Characteristics of the Proton-recoil Proportional

Counters with Field Tubes

Makoto OBU, Toshihiro ICHIMORI, Keisho SHIRAKATA

Div. of Reactor Engineering, Tokai, JAERI

(Received November 14, 1973)

The proportional counters used for a proton-recoil spectro-
meter and improvement made on the field tubes are described.
Configuration of the electrodes is simplified by using a ceramic
cylinder with metal layer, instead of the ordinary metallic tubes.

The resolution of counters is very high and shown to be 3.9 %
at the gas multiplication of 17.6 for the hydrogen filling gas.
From the responses of counters to mono-energetic neutrons, the

saturation in gas multiplication is found to occur at about 2 X 105

ion pairs at the collecting electrode.
In the hypodermic-needle field-tubes, the events due to primary

jonizations are caused. The hypodermic-needle type is thus not

suitable in low gas multiplicatioms.
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Fig. 1 Arrangement of the counter electrode

Fig. 2 Metallized ceramic units
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Fig. 4 Counter response to monoenergetic protons obtained by 7He(n,p)T
‘ reaction (Hydrogen counter : ancde voltage : 2700 V ; field-
| tube voltage : 558 V)
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! Fig. 5 Gas multiplication vs. anode voltage in the hydrogen counter
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Fig. 8 Gas multiplication vs. anode voltage in the methane counter
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Pig, 12

Fig. 12

Fig. 13 Change in shape of 3He peak to field-tube voltage
(anode voltage : 3200 V const.)
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Fig. 17 Pulse height distributions in the counter of the hypodermic-
needle type to 787 KeV neutrons
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