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Quautumttalettect ( QHE )

Precise quantization of Hall conductance 6+5 ¥
,

I Laughlin state

corresponds to

this plateau
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Laughlin 1983:

Frachioualqtle

Strongly - interacting ( via Coulomb forces ) system .

Assign a trial wave function ( " state " )

to each plateau .
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Moore-Read 1991:

Another famous QHE state
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Noruealizatiouaudlargen

QM wave functions shall be normalized
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Coulomb gas 
Random normal/complex matrices
Beta ensembles

More generally ,

2- = §
,

exp L - N NE
.

VK.IN xp fan hog Izu - Zal } .

177
,

d
'

zu

y
geometric spin ( s -

-
o in pure Coulomb gas )

✓ = of Cz ,
E ) - ¥ log rgcz .

I )

E
J volume form Tg Iz ou Cl

l l

"

magnetic ME: doo
, > o

→

£

d
'
z f d

'
z

g



Leblé-Serfaty 2015
Bauerschmidt et al 2016
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Can, Laskin, Wiegmann 2014
F. Ferrari, SK 2014

Liouville functional

Physicsresult

Loop equations
Free field
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Coefficients in this expansion are of interest .
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Moore-Read 1991

Freefieldrepreseutatiou

CFT w/ background charge & magnetic field
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Ferrari-SK

Remainder term
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QH States on Thiemann surfaces
-

Recall
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Line bundles L of deg L= Ng a divisors D
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Riemannian metric ou E can be written

in terms of single positive tune
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Integer Q H state ( Slater determinant )
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Laughliustatesoucgsi

* Haldane - Rezagi 185 )

p - degeneracy of Laughlin states on torus

Breaking of translation symmetry ?
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* Wen - Niu ( 89 )

Topologicaldegeueracypo
Laughlin States on gems - g E ( conjecture ) .
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" Topological phases of matter
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(Wen-Niu 1990 conjecture)

SK, Commun. Math. Phys. 2019

w/ Zvonkine, to appear 

④ For N > g ,
the following is the basis

of the vector space of Laughlin States

⇒o"i÷÷÷::÷÷:÷."

* construction of pod states

* completeness



Verlinde, Verlinde’87, Alvarez-Gaume, Bost, Moore, Nelson, Vafa’97
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Geometricadiab.at#-ransport

QHE wave functions are typically degenerate

( pot Laughlin states on genus - g
surface ) and depend on

parameter spaces M ( e - g .

moduli space Mgm )

a
Hilbert bundle Van → M
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N.Read 2008

Axelrod-della Pietra-Witten’90
Hitchin’90
Gawedzki et al 

Conjecture ( for g > o )
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w/ Ma, Marinescu
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