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J. Ktobukowska and J.S. Brzosko.
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When a thin dielectric specimen is placed
between flat cylindrical electrodes of a
than that of the
specimen and alternating voltage,y = 50 Hz

diameter much smaller

is applied, creep discharges take place in
the gas phase near the surface.The discha-
rges concentrate in narrow channels orien-
ted radially with respect to the electrode
and may be registered by means of a photo-~
multiplier (flashes) or charge amplifier

(épparent charge). Study of the conditions
in the plasma channel requires investiga=-
tion of the discharge self~sustain ance.

In this note the preliminary results are
éiven which provide a basis for checking
the wvalidity of Paschen’s law as the self
-sustainance criterion, The electric field
near the electrode
approximated by the quasi~uniform field up

to the critical distance

intensity edge can be
Rge The calcula~-
tions based on the equivalent circuit me~-
thaod [1].[2] reveal that R is strongly de-
pendent on the daqping Parameter

which strongly depends on the effect of

injection of caerriers into the specimen
[ZJ. The disciarges were detected by means
of a high sensitivity and low noise level

photomultiplier or a charge amplifier
working in the pulse regime.The electronic

set~up(Fig.2) allowed us to measure the

voltage characteristic of the discharge
intensities and to determine the inception
inc
voltage U  ~.
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U= pRo Bl [APR b (1))
where p is the pressure of the specimen
ambient gas,ko is equivalent distance bet-
ween flat electrodes for the discharge
channel fitted to best agreement with ex-

perimental data.,
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Fig.3
The coefficients A, B and ¥ were taken
from the literature for plane geometry
example

and the investigated gases for

from ref.[4:l. The values of Ry obtained
as a result are of the order of 4 x 10~3cm
for argon, 2 x 10~%cm for air, and

5 x 10~%cm for hydrogen., The values of
Uinc are 1 - 3 times smaller than the mea-
sured ones. Additionally the dependence of
Ry ©ON the thickness of the sample was che=
cked.An increase of the specimen thickness
induced an increase of the range of the
effective electric field,due to the lower-
ing of the damping parameter a (see Fig.i)
As a result longer sparks are allowed,what
experimental results;

3
cm,

corresponds to the
h=0.,22mm and R = 4 x 107
h = 1.3 mm Ry= 6 X 10=3cn.

The results of our measurements allow us

and

to draw the following conclusion:
i1.Paschens law is qualitatively fulfilled
for the creep sparksfor pressure as well

as for spark length variation, which
suggest that the discharges are self-su~
staining

2.The spark length Ro
10'2cm, which corresponds to

is of the order of

the field
ch~1
damping parameter 10 - 100 en™2.As a re~

5

intensity of the order of 10 and

sult our assumption

of the electric field is fulfilled, sece

quasi~-uniformity

Figel.
3.No dependence on the polarity of the
electrode has been observed for the un-

see Figo3¢
inc
o
dependent on the specimen
for similar Ry magnitudes (see Fig.3).
Taking into account that the discharge
time is of the order of 10~%s even for

sparks 1 cm in length rS] and that U;nc

is independent of polarity of the electro-

transparent bakelite BC,
4,The absolute values of U are strongly

material even

de we can suggest that self~sustainance is
based on photoionization effects as well
as exchange of carriers between the plasma
channel and the specimen surface.
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