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Switching Characteristics of UV-Laser Triggered Vacuum Gap
with a Metal Target Electrode in the Central Hole of the Cathode Surface

Akira Sugawara, Member (Niigata University), Takaharu Yanase, Non-member (YKK Co.),
Kouichi Itagaki, Member (Niigata University), Takayuki Itou, Non-member (Mitsubishi Electric Co.),
Kazunori Satou, Member (Tokyo Electric Power Co.), Hiroshi Kitamura, Member (Niigata Institute of Technology)

The switching characteristics of a UV-laser triggered vacuum gap (ULTVG) with a metal target electrode were
measured. The gap spacing of the diameter 85-mm copper electrodes was 1.6-mm. The target electrode of the 7-mm
in diameter was placed in the hole (8-mm in diameter) of the cathode. The target electrode materials used in this
work were Ti and Al. The target electrode and the cathode were connected electrically.

An ultraviolet-pulsed laser beam was perpendicularly focused onto the grounded target electrode.
was third harmonic beam of Nd: YAG (wavelength 355-nm, energy 5 mJ/pulse, beam diameter 2-mm).

The operating voltage range for the target electrode ULTVG enlarged more than 11-21 % compared with the
copper electrode ULTVG and the switching time, 325 ns at 15 kV, was the same in the case of the copper electrode

The laser

ULTVG.
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Keywords: vacuum gap, target electrode, UV-laser, switch, arc-firing probability, switching time, dielectric breakdown voltage
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Fig. 2. Schematic diagram of the test chamber.
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material.

(*) The values of density, specific heat, and
resistivity are at 20°C in temperature.
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