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|zergin—Korepin model

|zergin—Korepin model [lzergin,Korepin'81] has weights

k

W, (i ik 0) = x— j ¢ where i,j, k,£ € {0,1,2}.
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|zergin—Korepin model

Izergin—Korepin model [lzergin,Korepin'81] has weights

k
Wy (ijik, ) = x— j ¢ where i,j, k, £ € {0,1,2}.
i
+
y
The Yang—Baxter equation is
X X
y y
V4 zZ
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Rational function (lzergin—Korepin model)

The rational functions Fs(x; z)(left panel) and Gs(y; z)(right panel) are

S S50 %
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0 0 2 2

%/—/ %/—/

z z

where S = (51,5,...) and S; € {0,1,2}.
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Rational function (lzergin—Korepin model)

The rational functions Fs(x; z)(left panel) and Gs(y; z)(right panel) are
S S - S5 S -
2 0 0 0
X - y
2 0 0 0
2 0 0 0
0 @ ooo 2 2
%/—/ %f—/
where S = (51,5,,...) and S; € {0,1,2}.

The partition functions Fs(x; z) and Gs(y; z) are symmetric in x and y.
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Domain—wall partition function (Izergin—Korepin model)

Definition

The domain—wall partition function [Garbali'15] is

2 0
2 0
Fiomy(x; 2) == z :
2 0
2 0

0 0 0 0 0 0

Taking z — o0, the partition function becomes

Zn(q) = lim Fom(x;z) = (ﬁ 1-— q2") (ﬁ 1+ q2f+1>.

i=1 j=1
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Cauchy identity (lzergin—Korepin model)

The lzergin—Korepin Cauchy identity is given by

| (1 - ¢®xiy;)(1 = ¢*xiy;)
ZS:cs(q)Fs(x,z)Gs( yi(q®2) ™) = Fomy(x; 2 H (1—xy;)(1— gxiyj)

The pictorial presentation is

Weiying Guo

February 10, 2024



Stable rational function (Izergin—Korepin model)

Definition
The stable rational functions are defined by

1
lim Fs(x;uU z).

Hs(xi2) = Zjy)(q) u=co

The rational function Hs satisfies the stability property

Hs(x1,x2,...,xn-1;2Z) |S| <2N —2,

0 otherwise.

Hs(x1,Xx2,...,xy = 00;2) = {
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Cauchy identity for stable functions

The Cauchy identity simplifies

_ _ Sy (= @) (1 = ¢*xiy))
2 dsta)fist sty (') ™) = 11 =5 S,y

The pictorial presentation is
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Symmetrization formula (lzergin—Korepin model)

What is a symmetrization formula?
@ An explicit form of Fs(x; z)
@ Easy to compute and digest
For example,

’ Schur function ‘

combinatorial formula symmetrization formula
X:
E wtr E o H ! X)\k
Xij — Xj k
TeSSYT occG, i<j ! J ok

@ One row partition functions

0 0 o0 2 0 o 0 1 - 1 0
‘2 I, =T,
0 0 o0 0 0 0 0 O 0 0
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Symmetrization formula(lzergin—Korepin model)
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Scattering factor

e A,(x;z) is a rational function
e A,(x;z) is a product of pairs of rows

List of all factors

(@ — x)(@*x — x) U 2 U 11 U 2 U 1)1
Gi—x)ai—x) © v]2 vz vl v
(xi — g2x)(x — a°x) u| 2 U2 uf1]1 u1]1
(6 —x)(x —ax) v 2| " v 1|17 v 2V 11’
N (%% — x)(x — ¢°%) v 2 ol o] | rouf Jr)r]
vulxixiz) = (i — %) VA v v v T
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(@5 —x)xi—x)2? " V|1 1
(@°xi = %) (i + @°xi%5 — @iz, — G°%i25,) ujt 1
q(=1+q)zs, (xi = %) (5 — ax) vt
(%% = %) (%5 + X% — §xize — q ?xi2s,) vt
q(—1+ q)z, (xi — x) (@5 — x1) Vi1 1 Avulxi,xi2) = (X %% =@ xizs; %25, ) (5X5+4° X%~ 4 Xi25) — 4 25))
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In this talk, we have discussed
@ The rational functions Fs and Ggs for the lzergin—Korepin model
@ The Cauchy identity for the rational functions Fs and Gg
@ The symmetrization formula for the rational functions Fg
Future directions
o Generalize to higher spin (fusion)
@ Possibility of “coloured” Izergin—Korepin model [Borodin,Wheeler'18]
@ Orthogonality of the rational functions Fs [Borodin,Petrov'16]

@ K-matrix for the boundary of the lzergin—Korepin model
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