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Overview of Experimental Observation Technology for Short Air Gap Streamer Discharge

SONG Hui, MENG Xianglin, SHENG Gehao, JJANG Xiuchen
(Department of Electrical Engineering, Shanghai Jiao Tong University, Minhang District, Shanghai 200240, China)

ABSTRACT: Streamer discharge is an important stage of gas
gap discharge. The mechanism, simulation and experimental
researches of streamer discharge are one of the focuses of the
research in the field of high voltage discharge plasma, among
which the experimental study of streamer discharge is the basis
of the researches on streamer discharge mechanism and
simulation. However, streamer discharge has complex
characteristics such as multiple temporal and spatial scales,
multi-particle collisions, and multi-physics couplings, which
poses great challenges to the experimental observation of
streamer discharge. Aiming at the experimental observation
methods and techniques of short air gap streamer discharge,
this paper summarizes the related experimental methods,
platforms and research progress made at home and abroad from
two aspects: the short air gap streamer discharge experimental
setup and the short air gap streamer discharge process
observation technology. On this basis, this article discusses the
key issues that need to be resolved in the current short air gap
streamer discharge researches and the future development
trends. We believe that the keys to the further development of
experimental researches on the short air gap streamer discharge
lies in 1)establishing a multi-physics simultaneous observation
system with higher precision and higher temporal and spatial
resolution; 2)exploring new experimental means and
measurement techniques to obtain key characteristic parameters
such as the average energy of electrons; and 3)thoroughly
studying the digital image processing techniques to explore the
deeper characteristic information contained in the optical
images of discharges, so as to improve the research on the

mechanism of streamer discharge.

KEY WORDS: gas discharge; short air gap; streamer;
synchronization observation technology
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Fig. 1 Experiment set-up diagram of streamer in a

uniform electric field
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Fig. 2 Experiment set-up diagram of streamer discharge
in a non-uniform electric field
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Fig. 3 Rogowski coil method
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Table 1 Advantages and disadvantages of current
measuring methods
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Fig. 4 Structure of an integrated optical waveguide type
electric field sensor
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Fig. 5 Schematic diagram of photomultiplier tube
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Fig. 6 Development process of positive streamers with
high time resolution
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Table 2 Advantages and disadvantages of
imaging equipment
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Table 3 Optical observation methods and
measurement parameters
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Fig. 8 Streamer discharge photos before and after
pseudo-color algorithm restoration[7!
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Fig. A1 Schematic diagram of rod-plate electrode
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Fig. A2 Magnetic probe method
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Fig. A3 Light-emitting unit method
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Fig. A4 Pulse voltage and photomultiplier tube signal
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Fig. A5 Typical streamer morphology at different oxygen

concentrations
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Fig. A6 Schematic diagram of full width at half maxima
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Fig. A7 Voltage dependence of discharge development
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Table B1 Characteristics of mining and processing
methods for experimental observation data of streamer

discharge
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