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PREFACE

Collisionless shocks are both a physicist’s best dream and worst nightmare. The effects
of a collisionless shock on a magnetized plasma (such as the solar wind) are dramatic
and important. The shock affects the bulk parameters and the thermal properties of the
plasma, and accelerates a small non-Maxwellian portion of plasma particles to even
ultra-relativistic energies in the largest of shocks. The collisionless shock lsf rich in
the physical processes that it nurtures. At the same time it is extremely complex. As
plasma parameters change, even so subtly as a change in the magnetic field direction,
the processes at work can vary drastically. Quiescent processes become turbulent. High
energy particles suddenly appear. These energetic particles can damage space systems
(shuttles and satellites) and lead to over-exposure in astronauts. Is it safe for human
beings to venture beyond the Earth’s magnetosphere to be able to set foot on Mars? The
answer to this question lies in determining the efficiency and frequency of COlllSlOﬂlCSS
shock generation of harmful levels of relativistic particles.

Collisionless shocks are important both in the inner and the outer heliosphere. The
solar wind must ultimately stop when it encounters the interstellar plasma. Since it is
supersonic, it must pass through a standing shock (the termination shock) before it can
be slowed by the interstellar plasma. On December 18, 2004, just before the conference
was convened, the termination shock was finally crossed by spacecraft Voyager I. In
its 28 year journey, Voyager I had encountered many collisionless shocks: CME-driven
shocks originating from the sun, shocks associated with stream interactions, the standing
bow shocks around the planets including the Earth and now finally the termination shock.

Over the last decade, tremendous progress in the understanding of the physics of col-
lisionless shock has been made and this was the driving force for this year’s IGPP In-
ternational Astrophysics Conference. From February 27th to March 3rd, 2005, more
than 70 scientists from all over the world in various sub-fields of collisionless shock
physics gathered together in Palm Springs, California. Over five days, progress on the
topics of 1) the micro-structure of collisionless shocks, 2) upstream and downstream
wave activity at collisionless shocks, 3) particle acceleration at collisionless shocks and
4) collisionless shocks in outer-heliosphere, was reviewed.

This proceedings contains 54 papers. It is intended that this proceedings will serve both
as a summary of our current understanding of collisionless shock physics as well as a
starting point for future research, especially for young scientists in this field. The study
of collisionless shocks, although already fifty years old since T. Gold first suggested their
existence in 1955, still remains one of the most active research areas in space physics,
plasma physics and astrophysics.

The conference organizers wish to express their thanks to all participants and especially
to those who reviewed manuscripts in this volume. Finally, we would like to thank Ms.
Adele Corona for her help in organizing and managing the conference.

G.Li

G.P. Zank
C. T. Russell
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