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Dimer model: random perfect matehing of underlying bipartite graph
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Shuffling algorithm [Elkies-Kuperberg-Larsen-Propp 19921, [Propp 2001]

son Woolever, and Laurence Yogman. I thank Chen Zeng,
who has made use of the generalized shuffling algorithm

in his own work on and thereby encouraged me to write up this
algorithm for publication. Lastly, I thank the anonymous ref-

factors of logn). We have found that in practice, shuffling is
extremely efficient. The physicist Zeng has applied the al-
gorithm to the study of the dimer model in the presence of
random edge-weights [@]
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Ranodom edge-welghts

all weights 1
(‘high-temperature’)

T—=0 :

dimer measure Ls a delta mass on
best matching (“freezing’)



(tncomplete) historgj

quaer—roughewiwg, RG [Towner-BLvincenzo ‘90],...

conflicting predictions!

v
MCMC simulations [Cule-Shapir ‘95]

l slow convergence!

Z.ero-T numeertes via combinatorial optimizatiow

[Zeng-Middleton-sShapir ‘961, [Rieger-Blasum ‘97],
[Mtddleton ‘99]

l doesn't capture T>0!

Better numerics on Aztee diamond via shuffling
algorithm

[Zeng-Leath-Hwa ‘99]
[Emig-Bogner-Taha-Zeng ‘041
[Pervet-Ristivojevic-Le Doussal-Schehr 12]




No mathematical work on independent random weights ([Bufetov-
Petrov-Zografos 20251, [Moulard-Toninelll 20251, [Zografos 20251
nownlocal, different uwiversa!,i’cg class)




Basic questions:

1. can we find some observable with different n— <
asywmptotics for deterministie vs. random weights?

2. If so, is there a phase transition itn T?

week ending
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Answers [Dults-VP 20257
1. Yes
2. No



Gamma-disordered Aztec diamond ouits ve 20257
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Free energy

Free energy of size N

Gamma-disordered F - T \a}z (random)
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This Ls a

consequence of....



Stationary strict-weak polymer
[Corwin-Seppillidinen-shen 20141
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PROOF IDEA

Vertex-dilation gives welght-preserving bijection of dimer covers
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KEY LOCAL MOVE

Kuperbero,
[Propp 2001]
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N Stationa ry strict-weak polywmer
[Corwin-Seppiliinen-sShen 20141
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Deformed Beta

Stationary Log- ,
409 random walk tn

gamma polymer

R ranoom
[seppaLa tnen 20091

environment
[Barragquand-
Corwin 2015],
[Korotkikh 2021]
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Dimers with random welghts

Natuwral diner property
(tndependence after shuffling)

Gamma-disordered Aztee diamond
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New guestions:
* Distribution of
turning polnts?
Dimers with random welghts * GUE corners
analogue at edge?
+ Helght function?
(tn progress)
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THANKS!






