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Thin plasma filaments are produced by propagation of ionization waves from a spiked

driven electrode in a quartz tube of a micro jet in a point-plane configuration, in Ar/CH

4

(2400sccm/2sccm) at atmospheric pressure. Position of touch points of filaments on a

substrate surface is controlled by applying various substrate configuration (flat surface

and inner surface of cavity) and geometry of a grounded electrode, that is placed

under the dielectric substrate. As a result of this, gas conditions at the touch point of

plasma filament are varied from Ar to air. Amorphous hydrocarbon (a-C:H) film is

deposited in the area similar to cross-section of the tube on the substrate, due to the

flux of radicals produced in the filamentary discharge. Moreover, some carbon-based

materials are formed at the touch points on the substrate surface during the filament

touch time (about 1 µs). By applying a disc grounded electrode, touch points of

plasma filaments on the flat substrate are placed inside of the tube cross-sectional

area, and are saved from ambient air by Ar flow. Under these conditions, carbon

based micro-balls are produced and incorporated in the a-C:H film. By applying a ring

grounded electrode, mostly all filaments' touch points are placed on the surface of flat

substrate outside of the tube cross-sectional area, and the deposited a-C:H film is

almost homogeneous. By deposition in the closed cavity, under conditions with air

admixture, micro-crystals of different geometry are formed with no a-C:H film

deposition. Dimension of µ-balls and µ-crystals is about 1 µm (0.5 - 2 µm) and

corresponds to about 10

10

 - 10

12

 carbon atoms. By variation of deposition time, only

number of µ-balls and µ-crystals are changed, while their dimension-distribution

remains constant.

Deposition of µ-balls and µ-crystals cannot be explained by diffusion of neutral

species or by drift of ions because of extreme high growth rate (about 10

9

 nm/s).

Possibly 1). carbon based material is polymerized in the plasma channel and

transported to the substrate surface, or 2). Plasma soliton is formed as the ionization

wave is propagated, and transported its constituent trapped carbon ions to the surface

of the substrate. Mechanism of this transport and characterization of µ-materials,

which are formed under different gas conditions in our experiment, will be studied in

the future.
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