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Let Z be a partition function of completely ingomogeneous ice-type model
on a rectangular periodical lattice N x M with the following weights of j
vertex:

B o M

Numbers A, i [v2 = —g~A\pu] are the same for all vertices.
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Let Z be a partition function of completely ingomogeneous ice-type model
on a rectangular periodical lattice N x M with the following weights of j
vertex:

B o M

2 . . . .
v d k; VX; vy;

Numbers A, i [v2 = —g~A\pu] are the same for all vertices.
H o xy=1-—q¢°k?, yx=1-—k?, xk=gkx, ky=qyk.

Vertex index j stands for a component of tensor power k;, x;,y; € HONM
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Main result

Partition function is a polynomial of A, i with operator-valued coefficients

M.N
Z()‘nu) = Z A,\/’",ulvmzn,m s Znm € H®NM

n,m=0
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Main result

Partition function is a polynomial of A, i with operator-valued coefficients

M.N
Z()‘nu) = Z A,\/I",ul\lmzn,m s Znm € H®NM

n,m=0

Z()‘v “)Z()‘/7 /J’/) = Z()‘I7 :U’/)z()‘7 :u’)
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1 0 0 O

0 Xk v 0 _
Laﬂ(H; >\7/-L) = 0 wux Hi 0 5 V2 =—q 1>\;UJ

0 0 0 12

Lypgactsin Vo, @ Vg®@F, V= C? and F is e.g. the Fock space k = g".

N NN
Lag = [[I] Lonsn(HamiAp), Z = }Ya\gg (Las)
n m ’

- N
[1f=ff-r. f Va= ® Vo, etc.
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Tetrahedron equation

Me.o <H0. ) Mg g <Ho, ) Log(Hi N\ p)Loy pr(H; N 1) =

La/ﬁ/(H; )\/, M/)La,o/(H; A, N)Mﬁﬂ' <H0; Aj/) a,a (HO 7)
where

&no 0 0 0
0 Xo(—g&) w& /My, 0
0 g2 Moxg  puo(—qé)™ 0
0 0 0 ¢

M(Ho; &) =

ko = ¢", 3 = g 1 \opo.
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Lax operators and R matrices

')
L) = Tl;/aceH Lowm(Hnm A p) = VEM @ FEM

vem — Ky Ls(\ 8oL (A
= & Tm = ,3( 7/’6)_ EBO:U' 71'm()

m=0 m=
Tm — m ' fundamental representation of Uy (s/p), mo and 7rM —scalars. In

quantum space g1t Mnm — gJn is the center, FEM = J@O Vi, .

A A
Rap (X> TfaceH/V’ﬁ NeA (Hov ) Z ATUE R ( X)

m,m’=0
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Lax operator for M = 2

1 +>\2qJ
LA p) = VL1 5(N)
w2 (q? +q72N)

where g7 = g™t is the center and

g™ — )\—lqn1+1 X1Y2
Lijp(A) = ( yixa AGM — A-Lgna+l

In the limit g — 1: x —a, y — a' and

— 5t + — aF + _ a7t — at
J=aja,+aja,, H=aja, —aja,, E=aja,, F=aja;
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Six vertex model

M =2, N — length of uq(;\lg) chain.

Qp—1 Qp AOnt1

> B2

Np—1,1 Nn1 Np+1,1

Integrals of motion: J, =np1 +n,2, K1 = E n,1, Ko = E n,o.
n n

Six vertex model: J, =1 for all n (spin 1/2)
= Ki="number of spins up”, Ko="number of spins down".
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Universal form of nested Bethe Ansatz

Decomposition of Z:

M,N
Z()\,,U,) = Z AMnﬂNmzn,m y Znm € H®NM

n,m=0

Let uv = g?vu — additional auxiliary Weyl algebra and let
Juv) = Y (~a) "Nz
n,m

Universal NBA equation:

(QI(u,v) =0
Eg. Q(u) =(Q|u) etc.
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Baxter's equation for Z/{q(sAlg)

J(u,v) = Z(—q)*”mu”vmz,,’m : (Q|I(u,v) =0

n,m

For M =2 J(u,v) = ¢(q%u) — t(u)v + ¢'(gu)v?

(Qlu) = Q(u), (Qlulu) = uQ(u), (QIv]u) = vQ(qu)

(QUU(u,v)[g72u) = ¢(1) Qg 2u) — t(u) Q(u)v + ¢ (1) Q(g*u)v = 0

Fix v by condition Q(0) =1, then Q(u) is a polynomial.
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