[image: image1.jpg]<



[image: image1.jpg]

Theoretical Studies of Fractional Quantum Hall Liquids 

Yang, K., Liou, S. (NHMFL); Hu, Z. (Chongqing Univ.)

Introduction

Fractional Quantum Hall (FQH) liquids represent novel states of matter with non-trivial topological order. Consequences of such topological order include chiral edge excitations with predicted universal properties. Some of these states may support exotic bulk quaisparticle (qp) excitations with non-Abelian statistics, and detection of such non-Abelian phases is a top priority in condensed matter physics. There is also strong interest in realizing quantum Hall states in cold atom systems.
Methods of Theoretical Studies and Results

In Ref. [1] we used exact diagonalization to study possible quantum phase transition from an integer quantum Hall state of spinless fermionic atoms at Landau level (LL) filling factor 1, to a fractional quantum Hall state of bosonic molecules made of a pair of atoms at LL filling factor ¼. In addition to a direct transition predicted by earlier theory, we also found an intermediate phase which can be viewed as a coherent liquid of atoms and molecules.
In Ref. [2] we showed an interface between the Moore-Read Pfaffian (Pf) state and the 331 state supports a neutral Majorana fermion interface mode, and detection of this mode will unambiguously establish the non-Abelian nature of the former. We further showed that these two phases can be separated by a thermal metal phase that exhibits quantized Hall charge transport.
Conclusions

We have performed comprehensive theoretical studies on FQH liquids. Our results have provided new methods to probe these novel states of matter.
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