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ABSTRACT Electro-optical switchw ith plasna electrodes is one of critical components
in high pow er ICF driversbased on the large gperturemultipass anplifier array scheane To in-
vestigate problen s related to this technology an 80mm x 80mm Pockels cell using a plasna
electrode formed by a glow discharge on either side of a KDP crystal w as designed and con-
structed and the switching performancew as tested This letter describes the configuration of
the Pockels cell, the plasna electrode formation by glow dischrge, the sw itch pulse generation
and output performance, asw ell as themeasuranent of the sv itching peed and the sv itching
efficiency across the gperture Some typical results in the sw itching experiment are given
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Fig 1 Schematic diagran of the PEPC

electro-optical svitch experimental set-up
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Fig 2 Schenatic diagran of the discharge
circuitw ith DC preionization
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Fig 3 Photographsof the plasna sheath and the glow discharge
(a)plasna sheath on anode and cathode sides (b) photograph of the glow discharge
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Fig 4 T me-correlated w aveform sof the discharge

current in either cavity
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Fig 6 Output pulseof the svitch pulse generator Fig 7 Time-correlated w aveform of the swvitch pulse
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Table 1 Switching eff iciencies Ts(%) at the seperated positions
An A A A=n A2 A2 Aa A= Az
98 5 95 6 99 6 98 1 97 8 98 8 97 0 95 8 98 8
97 8%, ATs/Ts 4 0%
As A 95%
, A i 56 As 95%
10% to, A1 Az Asi
5% ts% , tos% 95%
, 2
2 ts%  tos%
ts= 10ns Table 2 ts% and tes% measured at the seperated positions
to= 52ns time/ns tso toss tosos - to
) A i 34 76 42
c Zdf Az 34 80 46
Re ’ As 34 86 52
7= (Z«t+ Rp)C
Q 98v v~ tn= 4T Zat= 12 5Q, G Q 2nF, te= 10nst+
4R,C 10ns,
5
80mm x 80mm
' Q
4 Q 6nA, 200 400Pa -
15kv 1 8kA, 1 1us ,
, < 20ns, < 5%
50ns, 410ns, 110ns, A<= 2 0%, AV < 4%
HeNe , Vy2= 9 8kV
, 10ns, 95 6% 99 6% ,
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EXPERM ENTAL INVESTIGATIONON EL ECTRO- OPTICAL
SV ITCH USING PLASM A EL ECTRODES

L uJingping,L G Chuanxin, Zhang Xongjun, Sui Zhan, and Zhang X iasom in
Institute of N uclear Physics and Chemistry, CA EP, P. O. B ox 525-80, Chengdu 610003

A n 80nmx 80mm Pockels cell is designed and constructed In contrast to theordinary cell, it usesaplas
ma electrode formed by a glow discharge on either side of a crystal to replace the ring electrode A n mportant
advantage of this configuration is the uniform field distribution w hich leads to a highly homogeneousoptical
transnittance, 0 that the cell can be scaled up to a large aperture, for example, 370nm % 370nm in Beam let

T he Pockels cell contains two discharge chanbersand a KD P crystal betw een then. The chamber is con-
sisted of aplexiglassbody and two discharge electrodes seperated by 100nm. T he cathode is compo sed of four
buttons and the anode is a cylindrical bar. The 50mm thick cavity is vacuum sealedw ith the crystal and an an-
tireflective glassw indow. Typical pressure is 200 400Pa for heliun gas W ith aDC preionizing current of Q
4mA ormore, auniform glow discharge isobtained in excessof 100nmx 100mm area A t a voltage of 15kV ,
the peack discharge current is1 8kA with apulsew idth of 1 1us T me synchronization and current equilibra
tion of the discharges in both cavity is achievedw ith time departure of less than 20ns and current deviation of
less than 5%. A switch pulsew ith a half-w ave voltage of 9 8kV for HeN e laser (A= 632 8nm) is generated
by apulse forming network and then goplied across the crystal through the plasna electrodes at the peak or
later of the discharge current pulse The sv itch pulsew idth (FWHM ) is 410nsw ith a rise time (10%  90%)
of 50ns and a trailing edge(90% 10% )of 110ns, the ringing of the voltage is less than 2% at the flat-top and
4% at the tail By placing the Pockels cell betw een two polarizers crosed to each other, an optical svitch is re-
alized Two photomultipliers are used to monitor the one-pass and two-pass transnitted laser bean s repec-
tively and deduce the switching performance It is indicated that a switching gpeed of 10ns is achieved and a
sv itching efficiency of 95 6% 99 6% isobtained across the aperture
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