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Tableaux , non intersecting paths and tilings
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Tableau filling of the diagram with
non negative integers < n
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Tilings
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Tilings⇐ Paths ⇐ Tableau
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Tilings <⇒ Particles
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Tilings <⇒ Particles
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Tilings of a Sawtooth domain← Schur polynomials
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Lecture Hall

Origin : Combinatorics of Coxeter groups
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Lecturetlalltabkaeex j

:pTwo partitions ✗

Two integers n , t i -]
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Associate a monomial to each tableau
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theorem ( c. , Kim 19 )

the generating polynomial
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theorem ( c. , Kim 19 )

the generating polynomial
2-✗ ( Xo , - - -Nn . , , Yo , - - . ,Yt -1) = I wtct ) =

1- shaped

S×( Wo , W , ,
- - -

, Wn - , )

where wi-xiyt-ityt.at . - - 1-Yo
n=l ⇒ classical case
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Lecture Hall graph
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Path on the lecture hall graph
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How does a random tableau look like ?

t-ixl.ir/t,pickar-andom-abeaustEPint-
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Arctic curve phenomenon

sharp phase separation
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Arctic curve phenomenon

sharp phase separation

←
liquid

← arctic curve:



How to compute the arctic curve? Firsttechnique
Non intersecting paths ⇒ Dimer model

Each oeekx • → Go



How to compute the arctic curve? Firsttechnique
Non intersecting paths ⇒ Dimer model
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Ansatz ⇒ guess the inverse of the Kasteleyn matrix

(Keating , Reshehikhin , Sridhar)

✗
= Cn

, . . . ,n ) t=n
Arctic curve
✗2- 4g -1692=0



Second technique : tange-tmeth-dccolomoxsporh.dk)
2016

Aggarwal 2019

✗
,
+ n- I

⇒
Is

Philosophy : fix Z
,
S
, compute most probable r

⇒g a straight line tangent to the arctic curve

vary Z :⇒ give a parametrization of the curve
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Generate
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Generate

Let t=Ch
,
. . . ,t ) and ai = tie -i

suppose n→w and ai = n ✗(in) and t=nt
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"

theorem
"
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P 31

✗
= (pn , pn , . . - , pn )

Algebraic curve of

degree 2

t = Cpn , pen-11 , . .- , Ip , p)

Algebraic curve

of degree p .
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heorem ( Li 21)

The " theorem
"

holds

Main tool asymptotic of Scheer polynomials



therm ( Li 211 Weight yi on slice i
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the measure on slice K converges in probability

to a deterministic measure my whose moments are :



therm ( Li 211 Weight yi on slice i

} t slicessire

. . .in '

As n -> a E- → e §¥:¥y÷- → s
the measure on slice K converges in probability

to a deterministic measure my whose moments are :

⇒ Can also compute the height function



What will happen if we change the geometry
of the lattice ?

(Reshehrklin)

☒¥F:= → 08880Lecture Hall

graph
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Tilings ( Keating )
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Can we understand the distribution

of the vertical tiles ?

② Asymptotic behavior of the tilings ?

( Li ⇒ asymptotic behavior on each
slice)

I÷÷÷÷÷¥÷



General question

① other type of slices ?

② other lattices ? tilings ?



General question

① other type of slices ?

② other lattices ? tilings ?

Domino tilings
Aztec diamond
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theorem (Elkie . Kupperberg , Larsen a Popp
'
92)

One slice
The number of tilings

4=64
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Scheer pols
✗

Two slices ? Infinite number of tilings
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Theorem (Elkie . Kupperberg , Larsen a Popp
'
92)

One slice
The number of tilings
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✗ More slices ? General le?



Can we say something
about those tilings with slices ?

Other work : M
.

Shea ( Berkeley )
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