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Abstract

Axial density gratings with local rises in a plasma filled corrugated wall waveguide are
experimentally found to be created by incident high-power microwaves. The density rises
and the maxima of standing waves of the axial RF electric field are observed at the identical
axial positions where the radius of the corrugated wall is minimum. A nonlinear plasma

model to explain the physical meaning of the observed results is proposed.
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1 Experimental setup.

Steady-state plasma is

produced by a gas DC discharge between a hot
cathode and the grounded waveguide (anode).

1499

NI | -El ectronic Library Service



79XY A ERE

Ro=5.0cm, z0=3. 2¢cm, h=1. 4cn

BB

BE® + (GHz)

2 21 1
0 0.5 1.0
B Ok (cm™)

2 Measured dispersion curves for TM,; and TM,,
mode of the corrugated waveguide.
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3 The block diagram of experimental apparatus.
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B44 Localized ion saturation current rises at the
waists of the waveguide by incident microwaves.
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5 Temporal evolution of ion saturation currents for
a caviton and a density rise.
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E6 A detected RF electric field |EJ? in axial direction
vs. position for various DC discharge currents.
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7 Temporal evolution of ion saturation currents for
the plasmas helium and argon gases in density
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Lo TWbIEDNbholz., T020D%RD
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FARKEBENwA70e 79 X<0MEERIZD
W, FTLWEELRET 2ERBERERIE O
7o, ABEICFHELIFEL TV E 220,
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