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Atmospheric pressure plasma jets are widely used for diverse material processing. The first

applications of a radiofrequency (RF) jet were the fluorination and carbon film deposition [1].

More than ten years ago, the development of plasma jets has triggered the establishment of a

new field of medical research, the plasma medicine [2]. Currently, a broad spectrum of jets is

applied for activation of polymer surfaces, cleaning and deposition of thin films [3]. For all

applications, one of the main goals is to keep a high reproducibility of the processes. However,

this is often hard to achieve due to chaotic properties of plasma filaments. This problem can

be overcome by an in-depth knowledge about instabilities in the filamentary plasma [4]. For

the case of an RF plasma jet operating in noble gases, we present systematic investigations of

self-organization by experimental methods [5] involving hydrodynamic simulations (Fig. 1).

Figure 1: Gas flow and temperature in

the RF plasma jet with three filaments in-

cluded as heat sources.

The stabilisation of self-organisation mechanisms

can be achieved by optimization of the jet geometry

and by adjustment of operation conditions. The heat

transport and helical symmetry of filaments are con-

sidered as main factors for the regular dynamics of

the equidistant filament formation rotating with a tun-

able frequency. Finally, a new up-scaled RF glow dis-

charge generating an azimuthally and axially homoge-

neous continuous plasma in a larger pipe is presented

and its properties are investigated experimentally.
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