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INTRODUCTION

The techniques developed over the last two decades or so have considerably
widened the range of particles used as imaging probes. The present volume, concerning
imaging with photons (including hard and soft X-rays, visible, infrared and micro-
wave regions),electrons, neutrons, ions (protons) and phonons, is a collection of
the lectures given during a two week workshop held in Les Houches, France in March

1979 and attended by 80 invited participants from 11 countries.

The information concerning imaging with different probes tends to remain
enclosed within the frontiers of each specialized field. In response to the clear
need for a collection and synthesis of information about the numerous, very distinct
approaches to imaging which have been developed for different particles, the workshop
aimed to bring together people from different fields so that each could contribute
to, and benefit from, a common pool of knowledge. Personal contacts can help to throw
bridges across the gaps separating neighbouring activities. This book aims to mate-
rialize these bridges by making this unique collection of material available to all

physicists, biologists, materials scientists and others interested in "imaging".
ging

Some papers in the book deal with more general aspects of the physics involved
in imaging processes and especially with coherence and the theoretical formalism
common to different particle probes. The bulk of the book describes sources, beam
characteristics, interaction with matter, image formation, detection and processing.
Finally some recent techniques (NMR imaging, nuclear scattering radiography, chan-

neling) are described separately.

We have tried to make it as easy as possible for the reader to find his way
into and around the many different subjects dealt with in this book by providing

three means of access :

1) a table of contents in the publication order which closely follows the order of
presentation at the workshop. This is based on the physical sequence in any probe

experiment, (the source produces a beam which propagates through space then
interacts with matter,etc.)



2) a table of contents by probe particle

3) an analytical index based on keywords.

Remenbering that Les Houches is a beautiful mountain resort in the French Alps
we have allowed ourselves the fantasy of including the text of a talk on the'Coher-
ent Theory of Skiing". This talk encouraged many participants to ski for the first

time and others to attempt to improve their existing capacities.

We would like to thank J. Joffrin, D. Thoulouze and M.Th. Beal-Monod who initi-
ated the idea of the workshop, the staff at the Centre de Physique des Houches for
so pleasantly looking after the material side of communal life, all the participants
for making the meeting so friendly and interesting and, of course, particularly the

authors of contributions appearing in this book.

Naturally an enterprise such as this meeting and this book cannot come about
within a financial vacuum. We would like to express our gratitude to the following

organizations for their support

Mission 3 la Recherche du Ministére des Universités
Centre National de la Recherche Scientifique
Délégation 3 la Recherche Scientifique et Technique

Direction des Recherches Etudes et Techniques.

M. Schlenker, M. Fink, J.P. Goedgebuer, C. Malgrange, J.Ch. Vienot, R.H. Wade
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