Preface

During the last two decades the explorations of different processes accompa-
nying ion—atom collisions at high-impact energies have been a subject of much
interest. This interest was generated not only by the advent of accelerators
of relativistic heavy ions which enabled one to investigate these collisions in
an experiment and possible applications of obtained results in other fields of
physics, but also by the variety of physical mechanisms underlying the atomic
collisional phenomena at high impact energies.

Often highly charged projectiles produced at accelerators of heavy ions
are not fully stripped ions but carry one or more very tightly bound elec-
trons. In collisions with atomic targets, these electrons can be excited or lost
and this may occur simultaneously with electronic transitions in the target.
The present book concentrates on, and may serve as an introduction to, theo-
retical methods which are used to describe the projectile—electron transitions
occurring in high-energy collisions between ions and neutral atoms. Special at-
tention is given to relativistic impact energies and highly charged projectiles.
Experimental results are used merely as illustrations and tests for theory.

This book will be useful to graduate students and professional scientists
who are interested in studying atomic collisions occurring at high-impact en-
ergies. It assumes that the reader possesses the basic knowledge in classical
electrodynamics and nonrelativistic and relativistic quantum mechanics.

This book could not have been written without the cooperation and
support of our professional colleagues B. Najjari, N. Grin, E. Montenegro,
R. Moshammer, C. Miiller, and W. Scheid. We are especially indebted to
B. Najjari and N. Griin for the close and long-term collaboration on atomic
collision theory, numerous discussions and the careful readings of the draft
version of this book.
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