Statistical reconstruction of the Gaussian free field and
Kosterlitz- Thouless transition
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Gaussian Free Field (GFF)
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Long-Range-Order = Peierls argument
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No Long-Range-Order 7 Spin-waves!
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BKT transition
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The physics way (— “topological phase transitions”)
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. duality with integer-valued fields
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Mathwise : duality with integer-valued fields
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Mathwise : duality with integer-valued fields

Villain model
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. duality with integer-valued fields

Villain model
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Integer-VaIued Gaussian Free Field (IV-GFF):
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Integer-valued GFF in d =1




Theorem (Frohlich-Spencer, 1981)
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Theorem (Frohlich-Spencer, 1981)

Rough phase
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Large scale structures for St spin systems 77

Macroscopic structures ?

Curves 7



Spin-waves and vortices
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Conjecture (Krohlich-Spencer 1983)
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Theorem (G., Sepulveda, 2020)
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Maximum of the integer-valued GFF

Theorem (Wirth, 9)
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Maximum of the integer-valued GFF

Theorem (Wirth, 2019)
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Question w dress:
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The conditional law if a shifted Integer-valued GFF

Definition
For any a € [0, 2_7r)ZZ, consider t}@i integer-valued GFD
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The conditional law if a shifted Integer-valued GFF

Definition

For any a € [0, 27”)22, consider the shifted integer-valued GFF:

PIV[dd] = 2 3 Samia(dd)on(—1(V6, V)

mEZA,m|3AEO









Motivations/context
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Motivations/context

Statistical reconstruction problems.

» E. Abbe, L. Massoulie, A. Montanari, A. Sly, and N. Srivas-Tava.
Group synchronization on grids.
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» Peres, Sly. Rigidity and tolerance for perturbed lattices.
» Etc. g e e e U N N
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Motivations/context

An “integrable model” for IV-GFF and a new interpretation of the KT
transition.

» Duminil-Copj lazman| Peled, Spinka, 2017 &

7+ Chandgotid, Peled, Sheffisli—Fassy- 2016 ¢

> Glazman, Nfamolescu, 2018.
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Motivations/context
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@ Link with th&<Random Phase Sine-Gordon model
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Random Phase Sine-Gordon model

Definition

Fix a quenched disorder a ~ i.i.d in [0, 1]Zz and define the following quenched
SG measure:

P3¢ [dg] =  exp ( 23 60) — B+ 23 cos(9(x) - a(x»)

X~y
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Sketch of proof

Low temperature case T < T,
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Sketch of proof

High temperature case 7 > T
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Sketch of proof

High temperature case 7 > T

rec
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Thank you!
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