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Abnormal Drop of the Breakdown Voltage due to the Dust Layer in
Positive Point-to-Plane Gap in Air

Time lag and Light Characteristics under the Breakdown Process
in the Trigatron Gap

T. HoSOKAWA*, Y, SEKIYA** and Y. MIYOSHI**
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The abnormal drop of the breakdown voltage due to the dust layer on the plane electrode
of the positive point-to-plane gap in air was investigated. The breakdown process in the
positive point-to-plane gap with a trigger electrode was also investigated. The trigger effects
in the trigatron gap were independent of the peak value of the trigger pulse and the electrical
polarity of the trigger electrode. And the electrons or the negative ions produced by the
trigger played an important role in the breakdown. The time lags of the spark in the trigatron
gap were divided into two parts. One of them was larger than several ten micro seconds,
which was provided by the transit time of the negative ion in the gap, and the other was

less than several micro seconds, which was provided by that of the electron.
phenomenon of the trigatron gap was observed by the image converter camera.

The pre-breakdown
It was proved

that the mechanism of the breakdown process in the gap with the dust layer was explained
by that of the breakdown in the trigatron gap from this experiment.
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Fig. 1 Electrode structure of the trigatron gap.
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Fig. 4 Relation between the breakdown voltage and the point radius.
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Fig. 7 Typical oscillograms of the breakdown process
in the trigatron gap.

T, BELREEEHE T, BB A ORI
HICRBRZ I Rl » BB S e, () idRw
KIEBILTHIE LT %A%, BEMINE 0.75~2 us O
BV HIER A A B S h B a8 T, B 0ER
D5 1EETEbRE LWERTHS. Zhii(b)
& R fe SRR CHE IR L t, iR OB HE B A
MERIeZ EEBEKRL TS,
8k, EF v v FOMINELIEHIIBIEREECE <
KIEBROEGE OB ELRE T, < OBA LAl
AEAT y TR (R RED) CERL, 2o(a), (b)
D X5 WARBAT, KD & o IO IS
T
3.6 4 A= N=FhATICLBWERROH
Al

H A X BRERY v v T OWBLEROBNFER O
W —MER 9w RT. chboFieEs T, (i)




BGRESHITE ¥ v v 7180 B 4 A | G Ui KAERED SR (LY (I - B4 - =65 45

Current | ' 0.5A
waveform}

el

Current |
waveform|

Current
waveform|

e
(b) 0.5us

4

X8 FydhryvHr FRT LSRR Nt v -
VANN
Fig. 8 Typical oscillograms of the breakdown process
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