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Self pulsing microdischarge in argon ANTOINE ROUSSEAU,
XAVIER AUBERT, LPTP-ECOLE POLYTECHNIQUE CNRS PALAISEAU
FRANCE TEAM — Microdischarge is generated in the hole made in a conductor-
dielectric-conductor sandwich in pure argon [1]. At low discharge current, the plasma
is confined inside the micro-hole and the voltage increases with the current (abnor-
mal regime). At higher current the plasma is expended in the backside cathode
region and the voltage is insensitive to the discharge current (normal regime). Be-
tween these two stable operating mode, for intermediate current value self-pulsing
current oscillations are observed [2]. It is shown that the self-pulsing frequency is a
linear function of the averaged current and depends only on the pxD product, for a
wide range of hole diameter D and gas pressure p. Time resolved optical emission
spectroscopy measurements performed in the cathode backside indicate that such
oscillations are caused by short plasma expansions (2-5 us) towards the cathode
backside and correspond to a transient change between the abnormal and normal
regime. The related pulse duration does not depend on the averaged current. Au-
thors thank L.C. Pitchford, J.P. Boeuf and V. Puech for discussions.
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