Algebraic Fourier bases and probability
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Rational Schur symmetric functions
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Rational Schur symmetric functions

Branching rule (vestriction from UN) to UN-1))
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Random plane partitions
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Random plane partitions

Global limit shape (Wulff droplet or ‘crystal’,

Ronkin function of a complex line)

Global fluctuations
(Gaussian Free Field)

Local correlations (translation

invariant Gibbs measures)

Edge fluctuations

(Airy processes)




The six vertex model (Pauling, 1935)

height Function
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In 'square ice', which has been seen between graphene sheets, i i i
water molecules lock flat in a right-angled formation. The i—0  O—H  H—0 O—H  H—O—H 0O
structure is strikingly different from familiar hexagonal ice H i I
(right).
From <http://www.nature.com/news/graphene-sandwich-makes- _J _______ | _J
new-form-of-ice-1.17175> i [_ i |— |
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More general models

hg Jot ’”\
o —0
S
1o 64-2
Hiahcr GPiI’I vertex MOdC\G SOS (Solid-On-Solid) CO\OY‘CC‘ (lniSL\er ronld)
(OhL(? 3mo(ieh+ of +Lv€ L\eiSH fuhc+i0h lma‘H'ers) or moalclc;

IR¥F ([nferaction—Round—-a—Foce)
models



Kevy property:

commutation of transfer-matrices
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New ingredient: stochasticity

1: swLocL‘aswLic SiX ver‘fex lmoo(e(

[Gwa-Spohn 1992]
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[Kuan 2017]
[B-Wheeler 2018]



Stochastization
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Higher spin stochastic six vertex model on /Z
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Spin Hall-Littlewood symmetric rational functions
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Spin Hall-Littlewood symmetric rational functions
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Spin Hall-Littlewood symmetric rational functions

Difference operator (tmmsfer—matw'x)
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Courtesy of Leo Petrov

Stochastic six vertex model on /
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Stochastic six vertex model on /

Theorem [B-Corwin-Gorin 2014]
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EU E(s) is the GUE Tracy-Widom distribution
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Colored (higher rank) models
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Nonsymmetric spin HL functions
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Nonsymmetric spin HL functions
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Nonsymmetric spin HL functions
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Nonsymmetric spin HL functions
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A result about colored

stochastic vertex models
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A result about colored stochastic vertex models

Hoclhestic six verfex model Colored stochestic six verfex model .< S
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Theorem For any set {3,,..3,) the Po\lowin@ two probabiities coincide:
(a) In the color-blind mode), paths exit on the right exoctly ot those positions,
(b) In the colored model, paths exiting on the right have exactly these colors.

Also worles for ihanlmOt‘.’;ehCOUS‘ ond fused models. [B-Wheeler 2018]



Nonsymmetric Macdonald polynomials
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Theorem [B-Wheeler, 2019] I each cycle ofF color i ot position | carries the additional

factor of C]Mrj _l:_#{ka:;«p/w;}ult{bi:J‘s)wkqﬁ}

then the par-tition Function equals the nonsymmetric Macdonald polynomial indexed

lay /\L up to an cxPliciJr mu|+i|9|ica+ivc cohstant.



