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quantum Hall effect (FQHE) and anyon superconductivity. Both of these phenomena are
explained by the condensations of these vortices. It is clarified that the anyon systems
become incompressible (FQHE) or compressible (anyon superconductivity) depending on their

statistics. The hierarchy of the FQHE is also made explicit.
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Braid Group and Anyons on a Topologically Nontrivial Surface

Univ. of Utah Yong-Shi Wu

Recently there are interests in understanding the physis of anyons obeying exotic
fractional statistics when the 2-d system is put on a topologically nontrivial surface.
In this talk I first briefly review the path integral formalism for anyons and fractional
statistics in terms of braid group and then report the collaborative work in progress of
mine with Dr. Hatzugai and Prof. Kohmoto in this subject. By now it becomes well-known
that anyons on a surface S are described by representations of the braid group B x(S),
where N is the total number of anyons. For a planar system, the braid group are generated
by the so-called “elementary exchange” operators o :(i=1,2 ------, N-1) satisfying certain
defining reiations. It has been known that all possible statistic, for anyons described
by usual (one-component) wave functions are parameterized by an angle 6 (0 <6< 2 7).
However, for anyon on a sphere there is one extra relation among o:'s, which leads to the
restriction exp {i2(N-1)8} =1. So 6/r is restricted to be fractional; when N is
fixed, allowed values of 6 becomes N-dependent and conversely, if 6 is fixed, the
total anyon number N cannot be arbitrary.

On a cylinder or annulus, the braid group becomes more complicated bgcause even for a
single anyon there is a non-contractible loop. So in addition to o:’s dis there are

more generators o0:(i=1,2, " , N) for the braid group, which moves the i-th particle
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