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Atmospheric pressure plasma has been utilized for a variety of applications, such as surface 

treatments, gas decomposition, ozone generation, flow control, and medicine [1-3]. Streamer 

discharge is fundamental for atmospheric pressure plasma phenomena, forming a propagation 

of filamentary ionization waves called a streamer head. This propagation can deliver a rich 

variety of reactive species, such as O atoms, N atoms, and ∙OH radicals. Yet such phenomena 

are incompletely understood. Therefore, we focus on computational approaches toward 

clarification of spatiotemporal behaviors of streamer discharges that occur on the order of 

nanoseconds.  

In this study, we studied fundamentals of streamer propagations in atmospheric pressure argon 

streamer discharge by a self-consistent, multi-species, multi-temperature plasma fluid 

modeling. We conducted a parametric study for positive and negative polarity of the applied 

voltage under a pin-to-plane electrode geometry. The inter-electrode distance is fixed at 2 mm.  

We show obtained knowledge as follows. By applying high voltage to the pin electrode, 

primary streamers propagated in the inter-electrode gap and plasma was generated with both 

positive and negative polarities. Differences were observed between voltage polarities, such as 

generation of secondary streamers, streamer head shapes, and propagation speeds. In negative 

polarity case, change of discharge type was also observed with low applied voltage. Besides, 

we will show a relation between streamer head diameter and its propagation speed, for instance, 

1.4 mm and 1.5 mm/ns at 10 kV.  
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