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Recent progress in solid-state high power electronics
has produced compact and reliable high voltage nano-
second (ns) generators for research and industry. High-
voltage pulses 5-10 kV in amplitude and a few tens of ns
in duration are capable of producing highly non-
equilibrium low temperature plasmas over a wide range
of pressure — 0.1 Torr to 15 bar. In these transient plas-
mas, reduced electric fields up to kTd (1 Td = 10 Vv
cm?), are typical at the propagating discharge front that
initially produces the plasma. Behind the front the elec-
tric field stays high, hundreds of Td, producing high
densities of excited states and radicals. This results in
the high efficiency of ns discharges as a trigger for
chemically active systems. At deposited energies of 0.5-
1 eV/molecule, high rates of energy relaxation produce
fast gas heating — thousands of K during tens of nano-
Wednesday seconds. Excitation densities can become so high that
|\|‘.-m,en-||:,er14_1r 2018 collisions of excited species with ions, other excited

. species and radicals become important. A review of
3:50 pm plasma parameters in ns discharges, from fast ionization
Room 1005 EECS waves (FIWs) at low pressure to filamentary nanosecond
surface dielectric barrier discharges (nSDBDs) at tens of
bars will be given. Modifications of discharges leading to
high energy release will be discussed, as well as their
consequences for plasma diagnostics and potential ap-
plications.
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