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The formation of plasma filaments is an ubiquitous phenomenon in low temperature plasmas 

and is associated with the strong non-linear coupling between ionization, electric field and 

gas density.  Streamers, leaders, are examples of low temperature plasma filaments 

associated with gas breakdown at atmospheric pressure, but similar phenomena such as 

sprites are observed at much lower gas density and on very large spatial scales at high 

altitude. Under some specific conditions, the plasma filaments interact and form 

self-organized patterns that present very interesting static and dynamic properties. In this talk 

we will illustrate on two examples the richness and complexity of the formation and 

dynamics of filamentary patterns in low temperature plasmas and discuss the physics of these 

systems with the help of simple models.   

The first example
1
 is based on simple laboratory experiments where a low frequency 

capacitive discharge (dielectric barrier discharge) is established between two parallel 

transparent electrodes separated by a few mm gap at a gas pressure above several kPa. In 

these conditions one can observe the formation of luminous plasma filaments that exhibit 

particle like behaviour, i.e. generation, annihilation, dynamics, scattering and collective  

effects leading to self-organized structures that are often typical of reaction-diffusion 

systems (hexagons, stripes, concentric rings, spirals, etc…).    

The second example is taken from recent experiments
2
 on microwave breakdown of air at 

atmospheric pressure (at 100 GHz).  Fast imaging techniques show that gas breakdown leads 

to the generation of plasma filaments (“microwave streamers”) that expands in the direction 

of the microwave electric field, and form a dynamic pattern coupled with the standing wave 

created by the reflexion of the wave by the filamentary pattern
3
.   
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