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Abstract

In D-T fusion experiments, secondary electron multipliers will be widely used as
detectors for plasma diagnostics and mass spectrometers for fuel analysis and vacuum
measurement. However, as significant impairment of the multiplier performance is pre-
dicted owing to the B-rays from tritium adsorbed on the detector surface (contamination),
in-situ decontamination techniques are, therefore, required. On reviewing the contamina-
tion effect on the performance of the secondary electron multipliers and decontamination
techniques, it is indicated that the adsorption of tritiated water vapor is more serious
than tritium gas. In principle, the tritium contamination could be removed by vacuum
heating but it is a time consuming technique. Since photon irradiation is more effective
in the decontamination than vacuum heating, it is proposed as an in-situ decontamination
method. It is pointed out, however, that more extensive studies are required to under-
stand the decontamination process by photon irradiation, and to develop contamination

free detector and/or signal discrimination techniques.
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Fig. 3. Changes in the residual noise level after exposure of Ceratron and Channeltron to tritium
with cumulative tritium exposure®®.
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Table. 1. Summary of the decontamination
examination by the heat treatments®.
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Fig. 6. Changes in the mass spectra before
and during heat treatment of contami-
nated Ceratron in CO atmosphere.
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Fig. 14 Schematic diagram of ion-electron converter for detection of positive ions!®.
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Fig. 16. Photon source set-up for in-situ decontamination of quadrupole mass spectrometer.
1. Secondary Electron Muitiplier, 2. Quadrupole Analyzer, 3. lonization Cell, 4. and
5. Photon Source
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