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FREFACE

This volume presents the contributions of the participants in the
gixth International Swarm Seminar, held August 2-3, 198%, at the Webb
Institute in Glen Cove, Mew York. The Svarm Seminars are traditionally
held as relatively small satellite conferences of the Internatienal
Conference on the Physics of Electronic and Atemic Collisions (ICPEAC)
which occurs every two years. The 1989 ICPEAC took place in New York
City prior to the Swarm Seminar. The focus of the Swarm Seminars has
been on basie research relevant to understanding the transport of charged
particles, mainly electrons and ions, in weakly ionized gases. This is a
field that tends to bridge the gap between studies of fundamental binary
atomic and molecular collision processes and studies of electrical
breakdown or discharge phenomena in gases. Topics included in the 1989
seminar ranged the gamut from direct determinations of charged-particle
collizion cross sections to use of cross sections and swarm parameters to
model the behavior of electriecal gas discharges. Although the range of
subjects covered was in many respects similar to that of previous
seminars, there was an emphasis on certain gelected themes that tended to
give this seminar a distinctly different flaver. There was, for example,
considerable discussion on the meaning of "equilibrium" and the
conditions under which nonequilibrium effects become important in the
transport of electrons through a gas. It is evident from work presented
here that under certain gas discharge or plasma conditions nonequilibrium
effects can be significant; therefore, application of swarm or transport
paraneters determined under equilibrium conditions to the modeling of
such discharges or plasmas must be considered gquestionable. The
discussions at this seminar, as represented by several of the invited
papers, has helped to remove some of the confusion about the
applicability of equilibrium assumptions and provided guidance for
attempts to deal with nonequilibrium situations. The seminar also
ineluded discussions about the meaning and determination of higher order
ndiffusion coefficients™ in electron transport and limitations on the

range of validity of "modified effective range theory." Interesting new




developments on both topics were presented. Several of the invited
papers were concerned with the peculiarities of ion transport in sulfur
hexafluoride, a gasz that has become increasingly important because of use
in plasma processing of electronic materials and as a gaseous dielectric
in electrical pover systems. An attempt was made for the first time to
include papers on electron transport in dense media, namely high-pressure

gases and liquids.

The 1989 Swarm Seminar was sponsored jointly by the Folytechnic
University of New York, the National Institute of Standards and
Technology, and the Naval Surface Warfare Center. Financial support for
the seminar was also provided by the U.5. Air Force Office of Scientifie

Bezearch.
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