Anyons in integer quantum Hall magnets
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Motivation and background

Mechanisms for fractionalization: Types of magnetic ordering:

coplanar / X ; 7 \

1. Topological order: No local order parameter or Landau sym-

metry breaking. Example: FQHE.

2. Coupling of weakly interacting electrons to nontrivial clas-

sical (mean field) textures. Example: Polyacetylene. collinear noncoplanar
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Topological defects and charge fractionalization

e Ordered media can have topologically stable defects. J >t
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Magnetization and exchange statistics

magnetization

0.02
1.55
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Write the Hamiltonian in terms of ¢; = U;ci

Spin-current operator has a nonvanishing expectation value. = H(c) = Hy(c,S) H(y) = Ho(v,So) — J AY AN
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What is the exchange statistics? charge and spin a current in the v direction
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Summary
Integer quantum Hall systems, which emerge due to the interplay of itinerant electrons and noncoplanar magnetic ordering,

have intrinsic fractional excitations in addition to their integer quasiparticles. The existence, and topological stability, of
these thermal excitations, i.e., Z5 vortices, is guaranteed by the structure of the magnetic order parameter. The Berry phase
for adiabatic exchange depends on magnetization.



