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From anyons to edge excitations

Quantization through injection in the contacts
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No quantization of charge propagating along the edge:

On the edge:
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Composite Fermion
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Single-point contact
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Physical motivation

2. Realization of qubits in Topological Quantum Computation

1. Interference and quantum transport through interfaces 
between different FQHLs or IQH Fermi liquid and FQHL:
reaching equilibrium conductance;
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degeneracy of ground state of =1/k  Laughlin FQHL on genus g 
surface
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Theory expectation in the fractional QH regime:
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Mach-Zehnder Interferometer
Practical realization in the integer 
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Electron tunneling model 1.

ex

01
2e m

00
2e m



Electron tunneling model 2.



Perturbative electron current



Electron interference and effective flux 
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The states are not mixed, if only e-tunneling  occurs.
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Interferometer in m quantum states :
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In the strong coupling limit the states are mixed: +

The tunneling charge e       e/m
0



Dual model of tunneling quasiparticle

VP and D. Averin, Phys. Rev. B 67,

35314 (2003)



Dynamics of the dual boson fields 1



Dynamics of the dual boson fields 2



Physical picture of quasiparticle tunneling in the MZI
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for m=2: - Pauli matrices

- any quasiparticle  tunneling from the internal 

edge decreases ! -h/e= - 0;

- qp-interference distinguishes modulo 0 . 

m-dimensional matrix irreducible representation:

In flux-diagonal basis:



1. Exact solution for V,T<<1/ t



2 Exact solution for V,T<<1/ t

The interference pattern is the same for electrons and quasiparticles.

The interference is not suppressed by temperature or voltage.





!

! Fractional edge-state MZI has m-state quantum dynamics with

- reduction of effective flux variation m 0 to 0 restore 0

periodicity and defines fractional charge e/m of quasiparticles at high 
energy.

! For tV, tT"0, the MZI model allows an exact solution, which  
describes crossover from electron to quasiparticle tunneling

Conclusion about Mach-Zehnder interferometer



Antidot tunneling model
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Electron interference and effective flux

The states are not mixed, if only e-tunneling  
occurs :
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antidot in m quantum states :
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Linear bias conductance G increases with temperature T as:



Dual model of tunneling quasiparticle



Dynamics of the dual charge fields
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2. Dynamics of the dual charge fields
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Two-state antidot Q-bit

X+ X_
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Flux through the antidot takes two values >= 0 and >=

The operators of qp-tunneling flip the flux as two Pauli matrices F1,2 = x,y

mD =2 if tunneling between O=1/5 FQHL and 1=1 IQHL 



Conclusion about antidot interferometer


