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The Editorial Policy for Proceedings 

The series Lecture Notes in Physics reports new developments in physical research and teaching - quickly, 
informally, and at a high level. The proceedings to be considered for publication in this series should be limited 
to only a few areas of research, and these should be closely related to each other. The contributions should be 
of a high standard and should avoid lengthy redraftings of papers already published or about to be published 
elsewhere. As a whole, the proceedings should aim for a balanced presentation of the theme of the conference 
including a description of the techniques used and enough motivation for a broad readership. It should not be 
assumed that the published proceedings must reflect the conference in its entirety. (A listing or abstracts of 
papers presented at the meeting but not included in the proceedings could be added as an appendix.) 
When applying for publication in the series Lecture Notes in Physics the volume's editor(s) should submit 
sufficient material to enable the series editors and their referees to make a fairly accurate evaluation (e.g. a 
complete list of speakers and titles of papers to be presented and abstracts). If, based on this information, the 
proceedings are (tentatively) accepted, the volume's editor(s), whose name(s) will appear on the title pages, 
should select the papers suitable for publication and have them refereed (as for a journal) when appropriate. 
As a rule discussions will not be accepted. The series editors and Springer-Verlag will normally not interfere 
with the detailed editing except in fairly obvious cases or on technical matters. 
Final acceptance is expressed by the series editor in charge, in consultation with Springer-Verlag only after 
receiving the complete manuscript. It might help to send a copy of the authors' manuscripts in advance to the 
editor in charge to discuss possible revisions with him. As a general rule, the series editor will confirm his 
tentative acceptance if the final manuscript corresponds to the original concept discussed, if the quality of the 
contribution meets the requirements of the series, and if the final size of the manuscript does not greatly exceed 
the number of pages originally agreed upon. The manuscript should be forwarded to Springer-Verlag shortly 
after the meeting. In cases of extreme delay (more than six months after the conference) the series editors will 
check once more the timeliness of the papers. Therefore, the volume's editor(s) should establish strict 
deadlines, or collect the articles during the conference and have them revised on the spot. If a delay is 
unavoidable, one should encourage the authors to update their contributions if appropriate. The editors of 
proceedings are strongly advised to inform contributors about these points at an early stage. 
The final manuscript should contain a table of contents and an informative introduction accessible also to 
readers not particularly familiar with the topic of the conference. The contributions should be in English. The 
volume's editor(s) should check the contributions for the correct use of language. At Springer-Verlag only the 
prefaces will be checked by a copy-editor for language and style. Grave linguistic or technical shortcomings 
may lead to the rejection of contributions by the series editors. A conference report should not exceed a total 
of 500 pages. Keeping the size within this bound should be achieved by a stricter selection of articles and not 
by imposing an upper limit to the length of the individual papers. Editors receive jointly 30 complimentary 
copies of their book. They are entitled to purchase further copies of their book at a reduced rate. As a rule no 
reprints of individual contributions can be supplied. No royalty is paid on Lecture Notes in Physics volumes. 
Commitment to publish is made by letter of interest rather than by signing a formal contract. Springer-Verlag 
secures the copyright for each volume. 

The Production Process 

The books are hardbound, and the publisher will select quality paper appropriate to the needs of the author(s). 
Publication time is about ten weeks. More than twenty years of experience guarantee authors the best possible 
service. To reach the goal of rapid publication at a low price the technique of photographic reproduction from 
a camera-ready manuscript was chosen. This process shifts the main responsibility for the technical quality 
considerably from the publisher to the authors. We therefore urge all authors and editors of proceedings to 
observe very carefully the essentials for the preparation of camera-ready manuscripts, which we will supply 
on request. This applies especially to the quality of figures and halftones submitted for publication. In addition, 
it might be useful to look at some of the volumes already published. Asa special service, we offer free of charge 
LATEX and TEX macro packages to format the text according to Springer-Verlag's quality requirements. We 
strongly recommend that you make use of this offer, since the result will be a book of considerably improved 
technical quality. To avoid mistakes and time-consuming correspondence during the production period the 
conference editors should request special instructions from the publisher well before the beginning of the 
conference. Manuscripts not meeting the technical standard of the series will have to be returned for 
improvement. 
For further information please contact Springer-Verlag, Physics Editorial Department V, Tiergartenstrasse 17, 
D-69121 Heidelberg, FRG 
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P r e f a c e 

The region of a star where the spectrum is formed is called the atmosphere. 
It consists of the photosphere (where most of the visual and infrared light comes 
from), the chromosphere (a somewhat hotter layer above the photosphere where, 
in cool stars, most of the ultraviolet light is produced), and sometimes a corona 
(the very hot outermost region). Stars with an "average" (effective) temperature 
in the photosphere of less than around 4000 K are called "cool". The low lumi
nosity cool stars include the M dwarfs, some white dwarfs, and the brown dwarfs. 
All these are stellar types that often can be as old as the universe, and they can 
provide us with important and detailed information about things as different 
as the conditions in the early universe, the unseen mass in the galaxies, and of 
course stellar structure and evolution itself. The high luminosity cool stars are 
called red giants. They are often larger than the Earth's orbit around the Sun, 
and a wind of gas and dust from their uppermost layers can be so strong that 
the mass of our Sun would be expelled in less than 100,000 years. These stars 
continuously enrich the interstellar medium with material from the nucleosyn
thesis deep in their interior. New stars and planets forming from the interstellar 
clouds are therefore built "of the ashes of the red giants". In fact about half of 
all the elements that surround us come from this process (2/3 of all the elements 
heavier than iron, and a few of the lighter and more abundant ones too; the rest 
of the elements come from supernovae). Nevertheless, there is no theory capable 
of explaining how the material is blown out of the red giant stars. Part of the 
wind-material can gather temporarily in shells around the stars. Dense shells of 
gas and dust around red giants are known as circumstellar envelopes. All these 
phenomena are collectively referred to in this book as the stellar environment. 
It has not yet been possible to construct a unified model for this part of a star. 

The gas in cool stars is dominated by small molecules (like CO, H2O, HCN) 
which slowly grow into bigger molecules (like carbon chains and polyaromatic 
hydrocarbon rings) and grains (like silicon carbide and graphite dust) in the 
outflowing gas. A major obstacle to constructing a unified model for the stellar 
environment in cool stars has been the severe lack of data for the molecular 
physics and chemistry that prevail at the high temperatures and/or low pressures 
of the stellar environment. It is the aim of the present book to review the status 
and knowledge of the theory, observations, and experiments relating to both the 
astrophysical and the chemical aspects of this problem, and to stimulate work 
in the area where data and progress are most needed. One problem that any 
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VI 

scientist entering this field will immediately discover is that "the two sides" -
the chemistry and the astrophysics - each speak their own language. It is this 
problem which in the first chapter of the book is described as "the two villages". 
Each chapter in the book has therefore been aimed at presenting both the basic 
concepts and the underlying theory, together with the most recent knowledge and 
progress. This aim is described in the first chapter as creating "a bridge between 
the villages" — i.e., the ability to pass knowledge from one of the communities 
to the other. 

I am thankful to all the authors for their patience with me when I returned 
their manuscripts for the n'th time claiming that we need more "stones on the 
bridge" in order to "make it easy to pass from one of the villages to the other" -
i.e., in order to make the concepts from one of the disciplines understandable for 
scientists and students from the other discipline. It is my hope that the book will 
be used as such a bridge between molecular chemistry and stellar astrophysics. 

The idea of the book (and the IAU Colloquium 146 upon which it is based) 
arose from discussions between Georges Graner, Mike Seaton, Rainer Wehrse and 
myself during a fruitful meeting on atomic and molecular opacities in Venezuela 
in the summer of 1991. The project was well received by the host institutes in 
Copenhagen (the Niels Bohr Institute and Nordita), and the financial where
withal was secured by generous support from the International Astronomical 
Union (on recommendations by commissions 14, 29, and 36), the Danish Natu
ral Science Research Council, the Augustinus Foundation, the Carlsberg Foun
dation, and Knud H0jgaard's Foundation. I gratefully acknowledge this sup
port, as well as the work done by the scientific organizing committee (consisting 
of Georges Graner, David L. Lambert, Bjorn O. Roos, Takashi Tsuji, Rainer 
Wehrse, and myself) and the local organizing committee (consisting of Ben Mot-
telson, Bernard Pagel, Peter Thejll, and myself). Particular thanks are due to 
Peter Thejll without whose continuous effort the organization of the conference 
would have been impossible. 

Copenhagen, November 1993 Uffe Grae J0rgensen 
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