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Characteristics of air discharges triggered by CO, laser

DENG Xingfu, WANG Xinbin, ZUO Duluo
(Wuhan National Laboratory for Optoelectronics, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: In order to investigate the characteristics of pulsed CO, laser triggering discharge, a high voltage capacitance

discharge experimental platform was set up by a pair of hemisphere graphite electrode with 10mm radius and 8mm gap. The real-

time data of discharge voltage and current were obtained. Discharge voltage and discharge current were fitted by two-order

oscillation circuit model. The impedance of laser induced discharge plasma was obtained. And the discharge time, discharge

delay and jitter data were collected. The results show that the impedance of laser trigger discharge plasma is very little, and of 1Q) ~

2Q). The fitted plasma impedance slightly decreases with the increase of laser energy, discharge voltage and capacitance. The

delay varies from 2 s to 10 s with the change of experimental condition. Delay and delay jitter decrease with the increase of laser

energy and discharge voltage. Discharge capacitance has no obvious effects on delay and delay jitter. Laser pulse and high voltage

with high stability are helpful for the stability of laser triggered discharges.
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Fig. 1 Experimental setup of laser triggered discharge
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Fig.2 Typical current and voltage waveform of laser triggered discharge
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Table 1  Data statistics of laser triggered discharge

E =579m],
u/kv - C=0.25pF g/

Lw/A  t/ps
2.58 356 0.653 || 203 793 0.708

U=6.85kV,
€=0.25uF

U=3.5kV,
C/pF E =579m]

L/ 1/ps /A 1/ps

0.25 468 0.677

3.18 444 0.668 || 365 793 0.708 || 0.5 386 1.38
3.83 565 0.695 || 405 793 0.708 ||0.75 312 1.97
4.90 686 0.701 || 521 793  0.708

5.90 726 0.705 || 579 793  0.708
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Fig.3 Delay and delay jitter under different discharge voltages
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Fig.4 Delay and delay jitter under different laser energies
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Fig.5 Equivalent circuit
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Fig. 6  Fitting results of current and voltage waveform of laser triggered dis-

charge
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Fig.7 Fitted plasma impedance with the change of experimental parameters
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