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Observation of Electron and Ion Behaviors in Dielectric Gases
Using a Pulsed Laser-Induced Plasma Method

Kiyoto Nisuinima, Takayuki Tameniro, Tsuyoshi Onsa and Yasuji Izawa

A laser beam (1 =355 nm, 1~30mJ) of ~4 ns pulse duration transversely directed on the axsis of
a DC uniform field gap for dielectric gases produces a current impulse in the external circuit. The
analysis of the electrical signals characterized by two components in the time scale allows us to
estimate the swarm parameters of electrons and ions moving in the gap.

From these laser-induced plasma investigations for N, O, CO,, SF; room and artificial airs,
N,/0,, N,/H,0, N,/NO, N,/SF; gases at atmospheric pressure, the electron drift velocity and effective
ionization coefficient as a function of the reduced electric field strength below the breakdown threshold
are derived from the fast component of electrical signal, while the positive and negative ion velocities
are also derived from the slow component of the same signal.

The most experimental results are found to be in good agreement with previous theoretical and
experimental results. But in the case of the laser-produced plasma with larger ammounts of the

charged particle, it becomes necessary to take into account space charge effects.

Key Words: Gaseous Dielectrics, Pulsed Laser, Laser-Produced Plasma, Electron, Poitive ion, Negative ion,
Swarm Parameter, N,/O,, N,/NO, N,/SF, Drift Velocity, Effecive Ionization Coefficient
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Fig.1 Schematic diagram of the experimental arrangement for the measurement of electron and ion

swarm parameters.
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Fig.2 Electron current forms induced by the laser
produced plasma in the uniform electric field
gaps for P,y=760Torr and E/P,,=9.47V/cm-
Torr.
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Fig.7 The positive ion velocity as a function of E/
P,, in various gases at P,,=760Torr.
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