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Research on air ionization and conducting characters
induced by 193 nm UV laser pulse

ZHANG Hua,FANG Zhao-xun,CHEN De-zhang, LU Ying-bin
(Southwest Institute of Technical Physics,Chengdu 610041, China)

Abstract:193 nm UV laser pulses induced air ionization and the plasma channel conductivity caused by the pulses
were investigated experimentally. The ionization threshold of 193 nm laser pulses is found to be about 9. 58 x

10° W/cm’. A plasma conducting channel about 2 meters long with a resistance of 10° ) in magnitude was established

with nanosecond 193 nm UV laser pulses. The lifetime of the plasma channel is about 30 ps.
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Fig. 1 experiment setup for the measurement of air

ionization threshold with spark watching method
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Fig.2 experiment setup for the research of

conducting characters
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Tab.1 result of air ionization threshold measurement

with spark watching method

WOGIKk iR E/m] | RDEIREL | Bkopigk | RDBAER
119 57 60 0.9500
112 41 60 0.6833
112 27 60 0. 4500
110 26 60 0.4333
112 27 60 0.4500
111 27 60 0. 4500
109 20 60 0.3333
111 21 60 0.3500
108 15 60 0.2500
109 13 60 0.2166
107 17 60 0.2833
113 31 60 0.5166
112 36 60 0. 6000
114 38 60 0.6333
113 38 60 0.6333
113 42 60 0. 7000
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Fig.3  result of air ionization threshold measurement

with spark watching method
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Tab.3 effect of single pulse energy to the

resistance of the plasma channel
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Tab.2 effect of DC voltage to the resistance
of the plasma channel
e R | fkrbReR | (G5 HRE | FERKEE | EiE S

Ve/kV E/m] Vs/V T/ s R/Q
30 134 6.0 25 5.00 x10°
28 134 5.4 25 5.18 x10°
26 134 4.8 25 5.41 x10°
24 134 4.2 24 5.71 x10°
22 134 3.2 25 6.87 x10°
20 134 3.0 26 6.67 x10°
18 134 1.8 27 1.00 x 10"
16 134 1.5 26 1.07 x 10"
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Fig.4 effect of DC voltage to the resistance of the plasma channel
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Fig.5 effect of energy which is contained in a single

UV laser pulse to the resistance of the plasma channel
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Fig.6 effect of laser pulse repeat rate to the

resistance of the plasma channel
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