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Foreword

For Deborah, Mark and Sarah

‘Not another book on cosmology!’, I hear the reader exclaim. ‘Surely there
are quite enough books on cosmology to satisfy everyone’s needs?’

I was asked by Springer-Verlag to expand into a full-length book the set
of lecture notes that I prepared in 1988 for the First Astrophysics School
organised by the European Astrophysics Doctoral Network. The set of notes
was entitled Galary Formation and was published as a chapter of the vol-
ume Evolution of Galaxies: Astronomical Observations (eds. I. Appenzeller,
H.J. Habing and P. Lena, pages 1 to 93, Springer-Verlag Berlin, Heidelberg,
1989). In that chapter, I attempted to bridge the gap between elementary
cosmology and the technical papers appearing in the literature, which can
seem quite daunting on first encounter. The objective was to present the
physical concepts and key results as clearly as possible as an introduction
and guide to the technical literature.

The revision of these lecture notes into a full-length book was delayed by
other projects. Specifically, I am completing a three-volume work for Cam-
bridge University Press, entitled High Energy Astrophysics, (Volume 1, 1992;
Volume 2, 1994; Volume 3, Cambridge University Press, Cambridge 1998).
In addition, a further series of lecture notes on The Physics of Background
Radiation was prepared for the 1993 23rd Advanced Course of the Swiss So-
ciety of Astrophysics and Astronomy, the topic of which was The Deep Uni-
verse (A.R. Sandage, R.G. Kron and M.S. Longair, Springer-Verlag Berlin,
Heidelberg, 1995). Finally, I have completed a history of twentieth century
astrophysics and cosmology, which has been published as Chap. 23 of a three-
volume work entitled Twentieth Century Physics (eds. L.M. Brown, A. Pais
and A.B. Pippard, IOP Publications, AIP Press Bristol, and New York 1995).
It will be published in enlarged form as a full-length book by Cambridge Uni-
versity Press in 1999,

All these works contain material central to the problems of galaxy forma-
tion and it therefore seemed a good idea to abstract from them an improved
version of the original plan for the book on galaxy formation. A revised plan
was all the more necessary because of the quite remarkable developments in
observational and theoretical cosmology which have taken place in the decade
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since the original set of notes was written. Thus, the present volume is much
more than a recycled and concatenated version of published works. I have
rewritten and rethought the original versions, expanded some parts, brought
everything up-to-date and included new material.

I often find that I understand things best, and present them most clearly,
when I have to prepare them for students, at either the undergraduate or
the post-graduate level, and so I have adopted the same form of presentation
here. I have intentionally presented the material in an informal, pedagogical
manner, and tried to avoid getting bogged down in formalities and technical-
ities. If the material becomes too difficult, I simply summarise the key points,
give some appropriate references and pass on. My approach is to reduce the
problems to their simplest form and rationalise from these examples the re-
sults of more complete analyses. Wherever it is feasible without excessive
effort, we will attempt to derive exact results. The level of presentation is
intended to be appropriate for a final-year undergraduate or first-year post-
graduate course of lectures. In other words, it is assumed that the reader has
a good grasp of basic physics but does not necessarily have the appropriate
background in astronomy, astrophysics or cosmology. My aim has been to
write a user-friendly book, taking particular care to expound carefully areas
where [ have found students have difficulty.

When I wrote the original set of lecture notes on galaxy formation, my
objective was to tell the story of modern astrophysical cosmology from the
perspective of one of its most important and fundamental problems of cos-
mology — how did the galaxies come about? I enjoy this approach to the
exposition of modern cosmology because, to do the problem justice, it is
essential to introduce the whole of what I call classical cosmology, as the
framework for the discussion. This approach has, for me, the great advantage
of concentrating upon a crucial problem of astrophysical cosmology rather
than regarding the objective of cosmology as being simply the delineation of
a preferred cosmological model, however interesting that is in its own right.
As we will show, the origin of galaxies is one of the great cosmological prob-
lems and it can potentially provide us with unique and direct information
about the physics of the very early Universe.

One final warning is in order. I make no claim that this presentation
is complete, unbiased or objective. You should regard the book as my own
impressions and opinions of what I consider to be the important issues of
modern astrophysical cosmology. Others would tell the story in a completely
different way and put emphasis upon different parts of what is unquestionably
a multi-dimensional story. I will endeavour to include as wide a spectrum of
ideas and opinions as possible but the text will inevitably be incomplete. I do
not worry about this — it should encourage you to read as widely as possible
in order to neutralise my prejudices and biases.

Good Luck!
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