
Preface 

The Nonequilibrium Materials Course, the lectures of which are collected in this volume, was 
the fifth among the summer courses in physics and the first in the field of solid state physics 
and physical material science of the recently established Eotvos Graduate School. 

Nonequilibrium materials have always been of particular importance in materials science 
and application since most of the structural materials commonly used are not in the condition 
of stable equilibrium. Nevertheless the topics treated in the lectures of the course focused on a 
more restricted class of materials and structures, namely to the materials produced by 
mechanical alloying, by rapid quenching from the liquid or vapour phase and by solid state 
amorphisation. This is one of the most active and dynamically developing fields of research in 
solid state physics and materials science. The thermodynamic and physical properties and 
processes are treated in the lecture papers by M. Baricco, D. L. Beke and U. Herr. The paper 
of Y. J.M. Brechet gives examples of mechanical instabilities, treating among others the 
physical basis for dislocation pattern formation and emphasising the general features relevant 
to many physical systems far from equilibrium. This contribution clearly demonstrates that the 
types of instabilities occur with basically the same characteristics not only in materials 
science, but also in various fields of condensed matter physics. The paper by V. Paidar on 
grain boundary structures helps to understand the thermal, physical and structural properties of 
grain boundaries, which play an important role in mechanically alloyed and ball milled 
materials. The series of lectures comprises also papers on up-to-date investigating techniques 
like neutron diffraction (N. Cowlam), nuclear spectroscopic methods (J. Major) and modern 
transmission electron microscopy (L. Hultmann). 

The papers, written by the lecturers of the School on the basis of computer transcripts of 
their lectures prepared by the participating Ph.D. students, retained their lecture character, 
i. e. they start from the basic facts on the topics described, but end up at present-day research 
problems and solutions. rn this way I am confident that the contributions to this volume will 
be useful for those, who start to get acquainted with the field as well as for those, who are 
already actively working in it. This was also our experience gained during the course, where 
the audience consisted in approximately equal parts of Ph.D. students and of interested 
experts fi-om research laboratories and university departments already actively involved in the 
research on nonequilibrium materials. 

During the School a Workshop was organised for the Ph.D. students at which they had the 
opportunity to report on their own results in the form of short oral presentation. We heard 12 
generally good contributions, among which the presentation of G. Bortel, Ph.D. student of the 
Eotvos University in the Solid State Physics Research Institute of the Hungarian Academy of 
Sciences, has won the "Best Student Contribution Award" for his paper on "Structural studies 
of C60 based materials". The papers presented at the Workshop are also included in this 
volume in the form of short communications. 

Finally I would like to acknowledge the help of T. Kemeny, G. Tichy, T. Ungar and 
I. Vincze in the organisation of the School. Financial support from the Fund for Hungarian 
Higher Education and Research is gratefully acknowledged. 

Janos Lendvai 

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#0-25/05/23,17:33:12)




