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KINETIC ENERGY DISTRIBUTIONOF IONS PRODUCED FROM
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Study of the kinetic energy distribution (KED)
of vari~ ions ",produced in the breakdown of a
gas under the..UUluenceof a uniform dc electric
field at vari~ electric field to gas density (EIN)
ratios provid~ important information on the rel-
ative role ~of elastic and inelastic collision pro-
cesses which occur in transporting ions within

" the discharge sheath region. In this paper we
present our results on the measurements of KEDs
of Ne+ in Ne and Ar+ in Ar in a low current
di1£useTownsend discharges. As shown in the
Fig.l the discharges are generated between two
plane and circular parallel plates. The discharge
cell is coupled to a cylindrical mirror analyzer
(CMA) in conjunction with a quadrupole mass
spectrometer (QMS). The ions sampled through
a 0.1 mm orifice at the center of the discharge are
energy analyzed by the CMA and subsequently
separated according to their mass to charge ratio
(mlz) by the QMS. More details on the appara-
tus and data acquisition system have been dis-
cussed elsewhere1.

A typical measured KED spectra for Ne+ in Ne
and Ar+ in Ar are shown in Fig.2 at different EIN
values. A close look at the higher energy tails
of the curves for Ne+ indicates a distribution of

ions with increasing non-Maxwellian behaviour
as the BIN increases from 3.1 to 5.3 kTd (1 kTd
= lxlo-18 Vm2). The mean ion energies deter-
mined from the measured KEDs of Ne+ in Ne-"
and Ar+ in Ar are compared with mean ion en-
ergies predicted from solutions of the Boltzmann
transport equation based on the assumption that
symmetric resonant charge transfer is the domi-
nant ion-neutral interaction1. Details about the
results will be discussed in the conference.
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