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Simulation of a capacitively coupled oxygen discharge using the
oopdl particle-in-cell Monte Carlo code J.T. GUDMUNDSSON, Shanghai
Jiao Tong University, M.A. LIEBERMAN, University of California at Berkeley —
The oopdl particle-in-cell Monte Carlo (PIC-MC) code is used to simulate a ca-
pacitively coupled discharge in oxygen. oopdl is a one-dimensional object-oriented
PIC-MC code in which the model system has one spatial dimension and three veloc-
ity components. It contains models for planar, cylindrical, and spherical geometries
and replaces the XPDx1 series, which is not object-oriented. The revised oxygen
model includes, in addition to electrons, the oxygen molecule in ground state,the
oxygen atom in ground state, the negative ion O™, and the positive ions Ot and
O3 . The cross sections for the collisions among the oxygen species have been sig-
nificantly revised from earlier work using the XPDP1 code. Here we explore the
electron energy distribution function (EEDF), the ion energy distribution function
(IEDF) and the density profiles for various pressures and driving frequencies. In
particular we investigate the IEDF for both O and O3 ions for various discharge
conditions. We explore the role of fragmentation due to collisions of high energy O3
ions with oxygen molecules its influence on the IEDF for O™ -ions.
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