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Fractional statistics and interferometry in saddle potentials
                                 and mesoscopic rings



Fractional statistics and
interferometry in saddle

potentials and mesoscopic rings



Low dimensions and fractional statistics



In this talk



Quantum Hall bulk Abelian anyons and
saddle potential beam splitters



Fractional quantum Hall system



Fractional quantum Hall system
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B. I. Halperin, ‘87; R. B. Laughlin ‘87
T. H. Hansson, J. M. Leinaas, J. Myrheim, ‘92
H. Kjonsberg and J. M. Leinaas, ‘97
J. Myerheim in Les Houches series ‘99;
J. Jain, Composite Fermions ‘07





Z=(z1+z2)/2

T. H. Hansson, J. M. Leinaas, J. Myrheim ,1992 (HLM92); H. Kjonsberg and J. M. Leinaas, 1997 (KL97)
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z = z1-z2

HLM92; KL97

z1
z2



1i

2i

2f

1f



R. B. Laughlin ‘87
S.V., M. Stone and D. Sen, ‘07; ‘08
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θ = π/2

2Br2/Φ0 = (2n+0/1)/2



Also at θ = π/2
2Br2/Φ0 ≈ (2n+1+α)/2

S.V., M. Stone and D. Sen, ‘07; ‘08
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K2 ~|φ|2α , φ→0

For 1i=2i=0, 1f=2f=r, K2 ~|r|2α , r→0

Haldane, 1991







J. Martin et al, 2004

M. Schellehens et al, 2005

E. Comforti et al, 2002



M. Henny et al; W. D. Oliver at al, 1999

C. K. Hong at al., 1987







S.V., N. R. Cooper, 2010



Non-Abelian statistics in chiral p-
wave superconductor rings



Non-Abelian quasiparticles



Non-Abelian quasiparticles: detection



Two component CpSc

One component CpSc:

2d CpSc (3He-A): S=1, L=1; ML=1 ( ), MS=0 ( )



Measurements from the lab of
Raffi Budakian



Non-Abelian quasiparticles: detection



Vortex current and interferometry



Aharonov-Casher effect



Encircling Majorana vortices



Proposed Experiment
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Physical considerations



Physical considerations (contd.)



Charge fractionalization in etched ring
geometries



Fractionalization in quantum wires



Quantum Wire – Collective modes



Ring geometry – basic features



Adding an extra electron



Magnetic field
and related non-invasive measures



Measuring ‘g’- Coulomb blockade



Making measurements



In Summary

•
•
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