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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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* p=e : Slater determinant ( free particles )

) ,
}='aescoasceaued

IT ( Zu - Za ) = det -2hm
"

nom

' '

Integer QH

state
"



Moore-Read 1991:

Another QHE state
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Haldane 1983

Haldane-Rezayi 1985

Wen-Niu 1991

Avron-Seiler-Zograf 1995, 

N. Read 2009 

Goal
-

Define QH states ( e.g . Laughlin state ) ou

compact Riemann surfaces and study how do they

depend on geometric data ( genus ,
metric

,
moduli

. . . )

for large N
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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 ,
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Leblé-Serfaty 2015
Bauerschmidt et al 2016

Mathresult
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Can, Laskin, Wiegmann 2014
F. Ferrari, SK 2014

Liouville functional

Physicsresult

Loop equations
Free field
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remainder terms
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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
,
that the one - particle wave functions ou K
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Integer Q H state ( Slater determinant )
-
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SK-Ma-Marinescu
-Wiegmann 2017

⑥ Let B= No
, ,

g
is an arbitrary smooth metric
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asymptotic expansion holds
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Laughliustatesoucgsi

* Haldane - Rezagi 185 )

p - degeneracy of Laughlin states on torus

Breaking of translation symmetry ?

⑦ EET
.

* Wen - Niu ( 89 )

Topologicaldegeueracypo
Laughlin States on gems - g E ( conjecture ) .

Nye
" Topological phases of matter
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(Wen-Niu 1990 conjecture)

SK, Commun. Math. Phys. 2019; SK-Zvonkine to appear

④ For N > g ,
the following is the basis

of the vector space of Laughlin states
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There are p
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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

Thus we have
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adiabatic transport :
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N.Read 2008

Axelrod-della Pietra-Witten’90
Hitchin’90

Conjecture ( for g > o )
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* Laughlin and Pfaftiau states are projectively

flat on Mhi

✓
" I

,
so ✓

' I 4iiN
, de

- I
,

tzplp - 1) Em J ( zu - zu )

d

* Is Ho ( E
,
L ) projectively flat

over Mgm ,
Pica ( E ) ?



Thetford


