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A hybrid, one-dimensional simulation for studying electron kinet-
ics and electron heating by the RF plasma boundary sheath B.G. HEIL,
J. SCHULZE, D. LUGGENHÖLSCHER, U. CZARNETZKI, T. MUSSENBROCK,
R.P. BRINKMANN, Ruhr-University Bochum — A one-dimensional, hybrid, simu-
lation has been developed for investigating electron kinetics and electron heating due
to the capacitive sheath of Radio-Frequency (RF) discharges. The simulation cal-
culates the time dependent electric field due to displacement current in the sheath
region and the electric field due to conduction current throughout the entire dis-
charge. It includes a simple bulk model and an equivalent electrical model. These
elements are combined into a Monte-Carlo simulation which calculates the time
resolved Electron Distribution Function (EDF). The model shows excellent agree-
ment when compared against electric fields measured using Fluorescence Dip Spec-
troscopy (FDS), and when phase resolved plasma emissions are compared against
emissions calculated using EDFs from the Monte-Carlo simulation. The simulation
shows beams of electrons that have been accelerated by the plasma sheath travelling
through the discharge. This supports the hypothesis that the stochastic heating of
electrons is similar to Fermi heating. However this model calculates realistic electric
fields instead of using the common step or hard wall model of the sheath.
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