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Conformal field theories and universality of second order phase transitions (E. Skvortsov)

Let’s have a look at the phase diagram of virtually any
substance. It is hard to say anything about any generic point
on this diagram as the properties will heavily depend on the

Solid phase L ie| material we took. However, there is one point where it is not
the case —the critical point where the coexistence curve of gas
Critical point and liquid ends. This is the point of the second order phase

Gas transition.

One remarkable property of second order phase transitions is universality, i.e. properties of
completely different systems in the critical point and its neighborhood turn out to be the
same. For example, these properties are the same for water (basically, any other liquid) and,
surprisingly, magnet at the Curie point.

One more remarkable property of second order phase transitions is that any system at the
critical point exhibits an enhanced symmetry: the symmetry group jumps from the usual
translations plus rotations to a much bigger conformal symmetry. At the same time, the
behavior of the system is described by a special class of quantum field theories that are called
conformal field theories.

The goal of the project is to understand the phenomenon of universality and the basic
properties of conformal field theories.
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