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Abstract

One of RF plasmas can be produced and sustained by a large-amplitude surface wave propagating
along a plasma-dielectric interface. This type of RF plasmas is currently called “Surface-Wave Plasmas
(SWP)". The long SWPs are characterized by low electron temperatures and low gas-pressures. Recent-
Iy the SWP discharges have been extensively studied since they satisfy several severe conditions re-
quired for reactive RF plasmas in a field of material processing. This paper reviews the excitation and
propagation characteristics of normal surface modes along a DC plasma column and the production
techniques and theories for standard SWP plasmas. )
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Fig.1 Cross-sectional views of surface electrons and elec-
tric lines of force for normal surface modes on a plas-
ma column and the wave launcher.
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Fig. 2 Qualitative dispersion curves for normal surface mod-
es in a uniform plasma column. 8: wave number. m:
mode number. &,=1—(wp/w)?. Bg=wVequoeq. eo=1.
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2.1.3 F@EKET 57X~ DERELETEH
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BHEEEARWICE L L B2 5. BRSO ERE
LSRR B7]. ARG (1 ~100MHz) T,
Fig. 3 (O BEEBE LR MEbNh, ZORBICESR
LC HRMEBAER SN D, EEEH (100MHz~3GHz)
T, #E Fig 3 (b)OFBEI1/49% & 22 LR H5
SIN5. BIEBREENOPWE v v 7IZH N5 W3R
BRICLDEREESBIRSNE, vf 2708w (3~
10GHz) Tl Fig. 3 (c)? Surfaguide & BEiXh 5 &%
PEDLNL., VTN Fr v THOBRIC X ) 8 HRE
Wk (m=0) PEHES NS, EROKRICIIE, #
I ZAEOFE M 1 mm BEP S 12em BEORKNEF
T SWP OARAFER ST 5 [7-15].

Fig 4 31BHERZ SWP DEERY X5 A TH 5[8].
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Fig. 3 Efficient m=0 surface wave launchers for SWP.
(a); Ro-box field applicator. (b); surfatron.
(¢); waveguide surfatron [7].
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Fig.4 Experimental set-up for sfandard SWPs [8].
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Fig.5 Typical set of the results in SWP experiment in Fig.
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Fig. 6 Measured dispersion characteristics of surface wave
in the SWP in Fig. 5 [8].
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Fig.7 Electron temperature as a function of the pressure
times radius in a positive column (full line) and in
SWP piasmas (plots)[14].
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Fig.8 (a); experimental set-up for standing surface waves,
and (b) ; axial variation of electron density in the
SWP plasma. RF=2.45 GHz [22].
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