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Shocks and Wakes in Plasmas
Shocks and wakes are both disturbances
produced in a fluid by the passage of an
object – usually at very high speeds.
Shocks are typically produced ahead of a
supersonically propagating “piston-like”
object, whereas a wake is a disturbance
that trails the moving object. In plasmas
both wakes and shocks can be produced
by the passage of intense laser pulses or
highly
relativistic,
charged
particle
bunches. In either case, extremely large
electric fields can result from the
displacement of the plasma electrons from
the ions, and lead to acceleration of ions –
in the case of shocks, and electrons - in
the case of wakes.
In this talk I will first explain how, even in
the absence of collisions, shocks can be
excited in plasmas and lead to generation
of high energy, mono-energetic ions. I will
then present our work on acceleration of
electrons to extremely high energies in
plasma wakes using ultra-relativistic
electron bunches.
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