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ABSTRACT Large area glow discharge plasma can be used as transparent and
high conductive electrodes in electro —optical switches that considerably extended the
switch aperture. To investigate problems related to this technology we designed and con-
structed an 80mm X 80mm electro —optical switch with plasma electrodes. This paper des-
cribes the Pockels cell configuration, the discharge electrode geometries, the discharge
circuit and parameters. Experimentally, the effect of preionization and gas pressure on
discharge performance is observed.
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Iig. 1 Configuration of the Pockels cell with Fig.2 Schematic diagram of the discharge circuit

plasma electrodes
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(a)in full region between the electrodes (b) in 80mm X 80mm aperture
Fig.5 Photographs of glow discharge
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PRODUCTION AND PERFORMANCE OF LARGE AREA GLOW
DISCHARGE IN ELECTRO —OPTICAL SWITCHES WITH
PLASMA ELECTRODES

Lu Jingping, LU Chuanxin, Wu Guannui, Fan Min, Liu Fengxiang, Song Yingsong
(Southwest Institute of Nuclear Physics and Chemistry, P.0O.Box 525—80, Chengdu, 610003 )

Large aperture electro —optical switch with plasma electrodes in one of critical components in
high power lasers based large aperture multi — pass amplifier array scheme. To investigate prob-
lems related to this technology, we designed and constructed a 80mm X80mm aperture
electro —optical switch with plasma electrodes. This switch is a longitudinal Pockels cell between
two polarizers aligned parallel or crossed to each other.The Pockels cell contains two discharge
chambers and a KDP (or KD*P )crystal between them. Large area transparent plasma is formed
in both chambers by low pressure glow discharges and will be used as electrodes to which a
switch pulse is applied. Based on requirements for the switch operation, the glow discharge must
be uniform in full aperture, the plasma must be transparent and with high conductivity for a
good temperal and spatial switching performance, specifically a fast risetime, a high transmission
uniformity and a small optical attenuation. This paper describes the Pockels cell configuration,
the electrode geometries, the discharge circuit and parameters, the preionization and gas pressure
which effect on discharge performances. For 100 ~ 300Pa pressures of Helium with DC
preionization, a uniform glow discharge is obtained in excess of the 80mm X 80mm aperture. With
capacitance of 0.1uF and charge voltage of 18kV, the peak current is about 1.3kA with 1.2us half
period. Typically, the discharge plasma impedance reaches to 0.6Q at point of peak current and
mantains constant untill the current drops to zero. It is possible to obtain a desirable current

amplitude and pulse width by adjusting the charge voltage and the circuit parameters.



