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N.A. Armand, S.A. Rogashkov and £.G. Shustin.

Institute of Badicengineering and Electronics, Academy of Sciences, Moscow, U.S.S.R.

When studing the interaction of inten-
se (E~50V/cm) focused beams of W band
microwave with a low temperature plasma
gtream flowing out of an electroarc plas-
matron into a rarefield gas [1], it is re
vealed that a change of power of both pas
sed and,espessially,reflected signals has
an osgcillating character in the certain
region of the parameters of plasma and
gas (Fig.1). As a rule,oscillations begin
with some delay in relation to the origin
of pulse. The value of delay and period
of oscillation are decreased with incre-
aging both density of plasma and pressure
of gas. The brightly luminous region rang
ing from the boundary of a luminous part
of a plagma stream on the direction to
the radiating antenna is visually obser-
ved.The more pulse duration of a microwa-
ve beam, the more distance through which
the luminous region pagses in this direc-
tion under other equal conditions.

The luminous region represents the
area with more increased ionization mov-
ing from the stream to the source of mic-
rowave energy,i.e.the microwave discharge
initiated by previous ionization in a
plasma stream.This assumption is suppor-
ted by direct measurements of the plasma
density distribution in space between the
stream axis and the antenna. The measure-
ments are made by an interferometer with
a dielectric waveguide serving as a mobi-
le sensor [27] .On the interferograms, in-
side the luminous region a sharp sphke
corresponding to the increase of plasma
density with the following slow decrease
is recorded.The delay time of the spike
in relation to beginning a microwave pul-
ge increasges with the displacement of ithe

waveguide to a radiator of microwave power

In Fig.2 is represented the plasma den-
sity space~time dependence pattern recon-
gtructed from the oscillograms of the in-
terferometer signal for one of the regi-
mes in which the described phenomenon has
been detected.It is meen that after swit-
ching the microwave beam on,the "hump"
moving for some time towards a microwave
beam is appeared on a slope of the radial
profile of dengity distribution. Excess
of consentration over the umdisturbed
plasma accounts for 130%(in the region of
the microwave discharge origination) till
450%(at the end of a microwave pulse).
With the absolute value the plasma densi~
ty in the region of UHF discharge accou-
nts for 0,7~0,9 of the critical density
ngp=1,1.10'8n"3. It is evident that the
oscillations of the reflected signale in
the regimes of the initiated microwave
discharge are determined by beating bet-
ween the radiating and Doppler displaced
(reflected from the running front of
ionization)waves.So it is easy to define
the front propagation velocity: v= ¢.R/24
where (L - the beat frequency determined
from the oscillograms. The velocity of
propagation of a microwave discharge is
found to depend on the undisturbed ("pri-
ming")plasma parameters and to be
(O,5+3).1O4cm/sec. These data agree with
the results of the measurements of the
front of ionization velocity according to
the delay time of peak on the interfero-
gram corresponding to the microwave di-
scharge on moving the gensor to the an-
tenns.

Following Yu.P.Raiser [3] ,let us es-
timate the magnitude of the stationary
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electric field for a breakdown of neutral
argon under experimental condltlons.

£2(v/cm)=5,7.10~8 I fsn) vm‘b/'l.)
where disignations correspond to the ac-
cepted ones in [3] . According to our
conditions in the range of pressures of
0,140, 5%0orr, this estimation defines the
value of the intensity of the breakdown
field E=150V/cm,i.ee2,5 times more than
the intensity realized in the course of
the experiment. The observed phenomenon
has analogs in some experiments on the op
tical breakdown of gases and studing the
microwave discharges in waveguides [3,4].
As shown in (4] ,the diffusion of op-
tical resonance radiation is responsible
for the formation and propagation of the
initiated microwave digcharge in a wave~
guide.In our conditions except this me-
chanism, two more physical phenomena seems
to be of concern. First, the change of
fagt free diffusion determining the par-
ticle runaway in conditions of the neu-
tral gas breakdown by ithe ambipolar one
(peculiar to plasma) facilitates the pos-~
gibility of the avalanche breeding the
particles.Second, the increase of the ioni
zing microwave electric field due to both
Pawelling" the field in the nonuniform
plasma near the resonance point and refle
ting the wave from the gradient of plasma
concentration has great sagnificance. The
determination of a comparative importance
of these mechanisms for the described phe-
Jnomenon will be the subject to be inves-
tigated.
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