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The mass spectral analysis was performed with regard to the micro

wave cavity position along the gas stream vs. the sampling nozzle, i.e. 

the sampling upstream, downstream or at the cavity location. The results 

were correlated with external parameters, such as gas pressure, net 

microwave power, flow rate and concentrations of SiCl, and H in the 

argon plasma. The study of the reactions occurring in the plasma, de

composition, polymerization and reduction to Si, is important for the 

understanding of the deposition process. 
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CORRELATION OF PLASMA-SURFACE REGION WITH COMPOSITION OF DEPOSITED PYROCARBON 

A. Inspektor, Y. Khait and R. Avni 

Formation of pyrolytic carbon coatings in an inductive RF plasma 
(1-3) has been successfully explained by interaction between a high 

energy electron beam (HEEB) released from the solid substrate surface 

and plasma constituents in the plasma-surface region. In this work, 

the influence of processes in this region upon composition and anisotropy 

of the pyrolytic carbon coatings were treated as follows. 

The plasma-wall coupling takes.into account the following phenomena: 

a) sputtering and electron emission occurring on the surface under the 

influence of bombardment by accelerated positive ions from the plasma 

bulk. 

b) processes in the plasma activation zone formed around the solid 

substrate. Processes in this area are affected by the electrons 

emitted from the surface and accelerated towards the plasma by the 

electric field in the sheath. The HEEB thus formed is characterized 

by electron energy higher than that of the electrons in the plasma 

bulk. 
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The product formed in the plasma bulk region is a soft, low density 

deposit with a high hydrogen content, whereas the product in the 

plasma-surface region is characterized by a higher density and hard

ness and by a low hydrogen content. The pyrolytic carbon coating 

deposited on the substrate is a composite of the two. 
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SURFACE INTERACTIONS IN A COLD PLASMA ATMOSPHERE^1* 
+ 

A. Inspektor 

The formation of a pyrocoating on commercial grade graphite in a 

cold plasma atmosphere of argon and propylene mixtures was investigated. 

The experiments were performed in an evacuated glass tube at low 

pressure (<10 torr) with a flowing gaseous mixture of argon and propylene. 

(In some of the experiments argon and methane were used-) Excitation and 

ionization of the gases were achieved by electromagnetic radiation of 

radiofrequency 0.5x10 Hz, and in some experiments by microwave 

frequency irradiation (2.45x10 Hz) through an external antenna that 

was located around the middle of the tube. 

The research was performed in four complementary directions, 

(a) Characterization of the plasma. The effects of various experi

mental parameters on the composition of the plasma, i.e. the density 

of the positive ions and the temperature of the electrons, was investi

gated. The following parameters were investigated: the concentration 

of the hydrocarbon in the feed mixture, the total gas pressure in the 

tube, the induced power, the location of the sampling position in 

relation to the location of the antenna and the direction of the gas 

flow. 
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