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Fractionalization in the Quantum Hall Effect:
Chern-Simons perspective
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Does statistical angle need to be rational?

counter-examples:

Wilczek, PRL (1982)

Jackiw and Nair, Phys. Lett. B (2000)

Fitzpatrick, Kachru, Kaplan, Katz, and Wacker, arXiv:1205.6816

counter-examples with realization on a lattice:

Chamon, Hou, Jackiw, Mudry, Pi, and Schnyder, PRL (2008)

Ryu, Mudry, Hou, and Chamon, PRB (2009)



Perspective
Departure from Chern-Simons Theory
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Flux attachment under an elastic, electric and

magnetic membrane
Behbahani, Chamon, and Katz, arXiv:1307.

estat =740




Flux attachment under an elastic, electric and
magnetic membrane
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Flux attachment under an elastic, electric and
magnetic membrane
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Experimentally probing fractional statistics!?

Chamon, Freed, Kivelson, Sondhi, Wen, PRB (1997)
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Experimentally probing fractional statistics?

Chamon, Freed, Kivelson, Sondhi, Wen, PRB (1997)
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Experimentally probing fractional statistics!?

-

Chamon, Freed, Kivelson, Sondhi, Wen, PRB (1997)

AB~*
AB

d* /A €
Dy /A e”

Webb et al., PRL (1985) o

1
0 100 200 300
1/AH [ 1/T ]



Proposed experimental set-up to probe
anyons under a membrane
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Proposed experimental set-up to probe
anyons under a membrane
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Possible experimental realization
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Possible experimental realization
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Comments on anyon interaction

log potential
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Comments on anyon interaction

metal: screening of interactions!



Amusement: log-interaction allows the
mesoscopic study of “anyon stars”

vary 0



Conclusions

Anyon statistics mediated by electromagnetism and phonons

Statistical angle is a continuous function of membrane properties

® magnetic dipolar density
® clectric charge density
® tension

Proposed physical realization with graphene as membrane

Proposed experiment that does not suffer from “area” problem



