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Abstract

For the research and development of D-T thermonuclear fusion devices, iz situ
methods to measure high levels of tritium should be established. Thus, a small
ionization chamber was made and examined for its applicability to i situ and real
time measurements of high levels of tritium.

The ionization chamber was easily constructed, did not leak owing to VCR fitting
and had a consideradly small effective volume of 1.9crf. Excellent saturation-current
characeristics were observed at an applited voltage above +20V to the center elec-
trode when the chamber was filled with tritium gas mixed with hydrogen isotopes at
a pressure below 1 atm. No special power source or electric circuit was required.
The present system showed excellent linearity in a wide concentration range from 1
x107¢ to 3 x107* Ci/enf, when the total pressure was kept constant at 1 atm.

Consequently, it was concluded that the small ionization chamber developed in the
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present study was quite usefull for i sifu and real time measurements of high levels

of tritium in tritium processing in magnetic fusion devices.
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Fig. 1. Correlation among the amount of tritium in the chamber, ionization current and
tritium concentration for ionization chambers having various volumes.
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Fig. 2. Cross-sectional view of the small ionization chamber.
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Fig. 3. Electrical circuit diagram of the ionization chamber.
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Fig. 5.Mass spectra of tritium gases used in the present study:

[A], Tritium gas diluted with hydrogen (denoted as H-T mixture: concentration was
4.6 T-atom %)
Tritium gas diluted with deuterium (denoted as D-T mixture: concentration was
9.6 T-atom%)
As-received tritium gas (denoted as T,: concentrastion was 85 T-atom%)
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Fig. 6 (a). The dependence of ionization current on the applied voltage to the ionization
chamber filled with the H-T mixture of various pressures: the center electrode was

positive.
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Fig. 6 (b), The dependence of ionization current on the applied voltage to the ionization
chamber filled with the D-T mixture of various pressures: the applied potential was
the same as Fig. 6 (a).
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Fig. 6(c), The dependence of ionization current on the applied voltage to the ionization
chamber filled with T , of various pressures: the applied potential was the same as

Fig. 6(a).
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Fig. 7. The dependence of ionization current on the applied voltage to the ionization chamber
filled with the D-T mixture: the center electrode was negative.
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Fig. 8, The correlation between tritium concentration and ionization current observed under
the constant pressure at 760 Torr.
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