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such as Jack Wisdom showed how the results from dynamical-systems theory 
could be applied to understanding chaotic phenomena in the Solar System. The 
key combination of fast digital computers and improved numerical methods 
caused a revolution in the subject with astronomers realizing that concepts such 
as overlapping resonance and Lyapunov exponents helped them to understand 
and quantify dynamical phenomena.

Shevchenko’s book is a remarkably thorough and timely overview of 
the subject, suitable for any researcher in the field but ideally one with an 
appropriate background in Hamiltonian dynamics. After an initial chapter 
reviewing the essential concepts and techniques, there are two extensive 
sections on (i ) resonance and chaos in the Solar System, and (ii ) the dynamics 
of exoplanets. Each sub-topic is covered in meticulous detail with full references 
to and key diagrams from published works, including many by the author. It is 
well written with only a few minor grammatical quirks and errors. The discovery 
of systems of multiple, interacting exoplanets means that the chapter devoted to 
planetary architecture is of particular interest. Which configurations have long-
term stability? How wide a gap can a planet clear for itself? Can observations of 
radial structure in a circumstellar disc be used to infer the locations and masses 
of undetected planets perturbing such a disc? This is an area where chaos as a 
tool becomes less descriptive and more diagnostic — the true sign of a subject 
reaching maturity; this book is a chronicle of that journey. — Carl Murray.

A Short Course in General Relativity and Cosmology, by Reinhard 
Hentschke & Christian Hölbling (Springer), 2020. Pp. 306, 23·5 × 15·5 cm. 
Price £44·99/$59·99 (paperback; ISBN 978 3 030 46383 0). 

This book is part of Springer’s series Undergraduate Lecture Notes in Physics 
(http://www.springer.com/series/8917), which are required to distinguish 
themselves from typical lecture notes in at least one of three ways: exceptionally 
clear and concise, an undergraduate introduction to a more advanced or non-
standard topic, or a novel approach to teaching. It certainly differs from most 
undergraduate texts on General Relativity (GR) and cosmology in several 
ways: it contains about equal parts GR and cosmology; the emphasis is on 
more-modern aspects of cosmology; most of the ‘boxes’ scattered throughout 
the text (in the style of Misner, Thorne, & Wheeler1) are worked examples; and 
the problems at the end of each chapter except the first, about a dozen pages 
altogether, have very detailed solutions (41 pages) near the end of the book.  
As such, the book is like (and presumably is) a set of well-written lecture 
notes. It concentrates more on the forest than on the trees, but that is not a 
disadvantage; on the contrary, many broader introductions, especially on 
cosmology, are available (some2−5 reviewed by me in these pages6−9), as are 
more advanced texts; this book is a useful bridge between the two extremes, 
especially for those more familiar with old-style cosmology (the classical tests to 
determine the cosmological parameters) who want to learn more about topics 
such as the cosmic microwave background, structure formation, and inflation. 

After an introductory chapter on Special Relativity, Newtonian gravity, and 
classical mechanics, tensor calculus is introduced before the field equations of 
GR (thus, as I wrote10 about another, more advanced, book11, “the presentation 
follows the traditional pattern in GR books, introducing differential geometry 
and tensor calculus before moving on to physics, though the discussion of 
special relativity at the beginning whets the appetite”). The first part of the 
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book ends with descriptions of the classical tests of General Relativity and the 
properties of black holes. The basics of traditional cosmology, concentrating 
on Friedmann–Robertson–Walker cosmological models, are presented in 
two chapters, followed by chapters on the thermodynamics of the Universe, 
accelerated expansion (including discussion of the CMB), and inflation 
(continuing the discussion of the CMB and the basics of structure formation). 

As expected, the flatness problem is mentioned, and, as expected, as if there 
has been no progress in understanding it in the last 40 years.* Interestingly, 
although the fine-tuning aspect (Ω must have been incredibly close to 1 in the 
early Universe) is mentioned, it is almost described as something obvious and 
unproblematic (which it is), while the instability aspect (if Ω evolves away from 
1, why is it still close to 1 today?) is deemed to be more problematic. Although 
the standard arguments for inflation as a solution to the monopole, horizon, and 
flatness problems, as well as a mechanism for the origin of primordial density 
fluctuations, are mentioned, it is also noted that the monopole problem might 
have vanished with the theories which predicted them but which have now been 
ruled out, and some problems with the idea of inflation itself are also touched 
upon. Whether or not one agrees with all the details in some special cases, the 
book is a good presentation of current thinking in cosmology. 

There are fewer typos and so on than in most books I review, and the book 
itself is well produced. There are several figures, many with colour, throughout 
the text, and my preferred footnotes rather than endnotes. Four appendices, 
the longest, at 14 pages, on dark-matter haloes, provide additional details; the 
fifth contains solutions to the problems and the sixth presents some algebraic 
computer codes (for mathematica and maxima). As a textbook, the text doesn’t 
contain normal references, but before the four-page small-print index is a list of 
61 papers and books which are specifically referred to in the text for the reader 
who wants to explore a topic in more depth. 

I’ve often felt the need myself for a book between, on the one hand, popular 
and introductory-level presentations and, on the other, more advanced 
textbooks and technical monographs, especially one which covers topics I am 
less familiar with; I think that this book would serve such a need for others as 
well. — Phillip Helbig.
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* Don’t take it from me. There are so many arguments against the existence of the flatness problem that 
I’ve written a 36-page review12. Although obviously not common knowledge, many very well-known 
cosmologists and relativists have argued, in the leading journals in the field, that the flatness problem is 
bogus, so now, as in the future, I need cite only my review and references therein. 
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