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Real space renormalization group methods, such as grouping several neigh-
bouring spins to form a “block spin,” or “decimating” all but one represen-
tative spin, form a class of methods which implement renormalization group
(RG) ideas in a simple way. In practice, however, these have not proven to
be very efficient methods of obtaining accurate values for critical exponents.
A new method, called the tensor renormalization group [1], builds upon new
ideas from quantum information to design a more efficent method of finding
critical exponents. Ref. [2] applies these ideas to the 2-dimensional square
Ising model and finds significant improvement compared to Migdal-Kadanoff
blocking methods; this and a few of its references might be a good place to
start reading.
The successful essay will

• Very briefly review real space renormalization group methods, such as
“blocking” or “decimation” (see e.g. [3,4]).

• Very briefly review the main idea of tensor network states (see e.g. [5])
which motivate the tensor RG.

• Discuss in some detail how tensor RG works in some specific case.

Relevant Courses

Essential: Statistical Field Theory
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