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Development of Electrodeless Gaseous Discharge in a Torus
Tamiya Fujiwara, Member, Hiroshi Yamada, Member (Iwate University)

The present paper describes the discharge development in He, Hs, N; and SFs under the induced
toroidal electric field. The discharge tube is a torus with a major radius of 6.5 cm and a minor radius
of 1.5 cm. The electron avalanche velocities have been measured by using the photomultipliers and
the electrostatic probeé in 87 V/cm at pressures of 0.2~6.3 Torr. The velocities are regarded as
being in agreement with electron drift velocity within the experimental errors. The formative time
lags to the final breakdown have been measured in 92~153 V/cm at pressures of 0.1~0.7 Torr. In
the pressure region whose the formative time lags are small, the lags are 1.5~3.0 times as large
as the time necessary for avalanche to complete a circuit of the torus.
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Fig.1. Experimental apparatus (in mm).
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Fig. 2. Waveform of one turn voltage.
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Fig. 4. Electric circuit of electrostatic
probe.
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