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Preliminary study of laser-triggered pseudospark switch

Zhou Liang,  Zhang Ming,  Sun Chengge
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Abstract: Laser-triggered pseudospark switches, also called back-lighted thyratrons (BLTs), are low pressure,
high voltage, high current glow-mode switches The feasibility of BLTs is verified. The laser beams with wavelengths
of 266 nm and 532 nm were used in the test. In the non-focused mode, the minimum trigger energy for 266 nm laser is
15 mJ, the anode ignition delay time is about 340 ns, and the time jitter is about 40 ns. The minimum trigger energy for
532 nm laser is 83 mJ, the anode ignition delay time is about 420 ns, and the time jitter is about 60 ns. In the focused
mode, the minimum trigger energy for 266 nm laser is 4 mJ, when the laser trigger energy is 8 mJ, the anode delay
time is 190 ns, the jitter is less than 1 ns. The minimum trigger energy for 532 nm laser is 6 mJ, when the laser trigger
energy is 8 mJ, the anode delay time is than 240 ns, the jitter is less than 1 ns. The methods to further reduce the
energy of the laser trigger will be studied in the future.
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Fig. 1 Typical structure of pseudospark switch
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Fig.3 Simulation results of pulse discharge based on laser-triggered pseudospark
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Fig. 4 Negative high voltage test circuit and physical picture
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Table 1 Test results of non-focused mode laser triggering energy E

CIuF R/Q Ug/V UKV J/nm E/m] Ug/kV Taelay/S
0.16 5 5.4 15 266 15 12 340
0.16 5 5.4 15 266 22 12 290
0.16 5 5.4 15 266 30 12 210
0.16 5 5.4 15 532 83 12 420
0.16 5 5.4 15 532 120 12 350
0.16 5 5.4 15 532 140 12 288
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Fig. 6 Pulse discharge waveform of laser-triggered pseudospark(non-focused; by 266 nm and 532 nm laser beams )
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Fig. 7 The pulse discharge waveforms of laser-triggered pseudospark( focused; by 266 nm and 532 nm laser beams )
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Table 2 Test results of focusing laser triggering energy E

C/uF R /Q Un/V |U,I/kV Amm  flem E pin/m] Up/kV Tdelay/NS
0.16 5 5.4 15 266 30 6 12 240
0.16 5 5.4 15 266 30 8 12 190
0.16 5 54 15 266 30 10 12 180
0.16 5 5.4 15 532 40 6 12 290
0.16 5 54 15 532 40 8 12 240
0.16 5 54 15 532 40 10 12 240
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Table 3 Delay time and jitter of focusing laser triggering

‘[delay/ns
Uy/V |Ul/kV A/nm E,/m] Tiier/ DS
1 2 3 4 5 6
4 310 310 360 410 460 530 210
6 240 260 250 260 240 240 20
266
8 190 190 190 190 190 190 <1
10 180 180 180 180 180 180 <1
5.4 15
4 1920 2220 1760 1110 1260 1720 1110
53 6 290 270 270 300 300 290 30
8 240 240 240 240 240 240 <1
10 240 240 240 240 240 240 <1
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