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This short introduction to quantum field theory techniques used to tackle key topics of
modern condensed matter physics is mostly intended for the diligent graduate student
but experienced researchers may also find it a valuable resource. It provides a broad
review of many different techniques and models used daily in the theoretical condensed
matter community. The presentation is done in a quite individual and elegant way;
however, in some places this may be at the cost of losing the inexperienced reader who
might be confused by the rather sophisticated arguments.

The book starts with a brief introduction to standard thermodynamics and statistical
mechanics presented a /a Callen. The following five chapters provide a survey of the basic
concepts of the Ising model, transfer matrices, the general correspondence between
statistical and quantum mechanics and the concept of path integrals, with a full chapter
devoted to coherent state path integrals for spins, bosons and fermions. This part of the
book can be used self-consistently as a source for an advanced statistical mechanics
course at the master degree level.

After that, in the remaining chapters of the book, Shankar covers a wide variety of
models ranging from the celebrated classical two-dimensional Ising model, whose
original Onsager’s exact solution is presented here along the lines drawn by Lieb, Schultz
and Mattis, to the XY model and Z, gauge theories, and finally to models developed for
the quantum Hall effect such as the Bohm-Pines or Chern-Simons theories.

In the middle of the book, there are six chapters giving an extensive survey on the
renormalization group theory (a book within a book, as Daniel Arovas wrote) and two
self-contained chapters dealing with bosonization. Again, here, these chapters may be
used self-consistently in order to teach the material.

All in all, even if this book is definitely not a self-sufficient introduction to quantum
field theory techniques nor to the most recent topics of condensed matter physics, it is
nevertheless a very good way of approaching these topics.

Acta Cryst. (2018). A74, 405

https://doi.org/10.1107/5205327331800815X 405


http://crossmark.crossref.org/dialog/?doi=10.1107/S205327331800815X&domain=pdf&date_stamp=2018-07-05

