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Residual charged particles from previous discharges 

or external sources can produce some localized plasma 

patches. Such plasma patches can affect the propagation 

morphology of passing streamers. We developed a 3D 

particle model to investigate 1) how a positive streamer 

propagates through an electron-ion or a purely positive ion 

plasma patch, in air with two planar electrodes 2) How 

streamer branches react with laser-induced plasma 

patches, in air with a needle-plate electrode. Furthermore, 

electric discharges along dielectric are common 

phenomena in electronics and high-voltage equipment. 

We here also study the dynamics of both positive and 

negative surface streamers, with a 2D plasma fluid model 

that is based on the Afivo-streamer code. Selected results 

of streamers interacting with dielectrics will presented, 

including inception besides the dielectric, attaching to and 

propagation over the dielectric surface. 
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Figure 1  Time evolution of electron density (a) and 

electric field (b) between the streamer and an electron-

ion plasma patch. 

 

 
Figure 2 Evolution of negative (a) and positive (b) 

streamers along a dielectric surface on the left.  

 

 

 

 

 

 

 

 
 

 


