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Optical Investigation on Generation and
Propagation of Single Needle Plasma Jet
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Abstract ; The light signal in the generation and propagation of plasma jet produced by the single needle
electrode was studied. It is found that the length of plasma jet does not increase with the applied voltage ,
but relates to the distribution of energy between pulse discharges (PD) in the positive half-cycle. The
first PD is produced at the needle electrode, the second PD is produced in the middle of plasma channel
where the electron excitation temperature reaches its highest value. We conclude that the additional elec-

tric field generated by space charge has great influence on the generation and development of plasma jet.
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Fig.1 Schematic of the experiment setup
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Fig.2 Plasma jet length with different applied voltage
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Fig.3 Light emission of plasma with different applied voltage, the frequency of applied voltage is 50 kHz.
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Fig.4 Signals of PMT at different positions along the plasma jet
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Fig.5 Distribution of electron excited temperature along the

plasma jet
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