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PREFACE

Theoretical treatment of the dynamics of chemical reactions has undergone a
spectacular development during the last few years, prompted by the progress in
experiments. Beam production, spectroscopic detection using high resolution,
polarized lasers allowing energy and angular momentum selection, etc. have ad-
vanced so much that the experiments now offer detailed scattering information
for theory to explain and rationalize. At the same time advances in comput-
ing and networking technologies for heteregeneous and grid environments are
giving new possibilities for theoretical studies of chemical reactivity. As a con-
sequence, by now calculation of atom+diatom reactions has become routine,
accurate methods have been developed to describe reactions in tetraatomic sys-
tems, non-adiabatic reactions are being studied in simultaneous experimental
and theoretical efforts, and statistical theories of unimolecular reaction dynam-
ics are applied to systems that were a mystery a few years ago.

The increased interest in the field is testified by an intense activity of con-
ferences, schools and collaborative networks. The NATO scientific division
has traditionally contributed to this field through supporting workshops and
schools. Along this line we organized the NATO Advanced Research Work-
shop on the Theory of the Dynamics of Chemical Reactions in Balatonföldvár,
Hungary in June, 2003. The workshop has given a snapshot of the current
status of research in reaction dynamics. At the meeting 36 papers were given,
with enlightening discussions. Accurate time-dependent and time-independent
methods of quantum scattering, treatment of non-adiabatic processes, studies
of associative and inelastic collisions, calculation of potential surfaces received
increased attention.

This book summarizes the proceedings of the Workshop, and is dedicated to
Professor E.E. Nikitin on the occasion of his 70th birthday. The authors of 21
papers of the meeting agreed to make a written contribution aimed at giving a
review of their recent work instead of just summarizing the brand new results,
with the hope of providing researchers in the field with a useful reference.

We thank all the authors for their helpful collaboration. The grant from the
NATO Science Program, without which the meeting could not have been or-
ganized, is gratefully acknowledged, as well as support from the Hungarian
Ministry of Education. We thank Dr.́Akos Bencsura, Erika Bene and Tamás
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Vértesi for their participation in organizing the meeting. The efficient help of
Dr. Andrea Hamza in editing the book is highly appreciated.

Antonio Lagaǹa Gÿorgy Lendvay
Department of Chemistry, Institute of Chemistry,
University of Perugia, Italy Hungarian Academy of Sciences

Budapest, Hungary
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