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5 I 2D integrable lattice model and Yang-Baxter equation 1)
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I the R-matrix satisfies the Yang-Baxter equation &

R. 23 Ris Riz = Rie Ris Ras E End (V1dV2 * Vs)
,

- 1
21

-H1 R23 1 Ras (Ris Riz) Ras
Ris
-

R12
> Uz

""
x

7
-

Riz R23
Riz R23

U2 R13
S S By the adjoint action of R23
U3

Us
we can exchange R12 and Ris.

-

t

the vertex model is integrable
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↳The symmetry underlying the art of the vertex model

is the quantumaffine algebra A = Ug(sTr) .
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& 2 3D generalization (Tetrahedron equation) 24
2)D (square) lattice > 3D (cubic) lattice
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I = - ((m) a vector space with a basis ((m)>
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L6
the tetrahedron equation A . B. Zamolodchikov (1980)
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R in Ris Maz E Res Ris Fin up to the conjugation by R45s

This may be regarded as a quantization of Yang-Baxter eg.

along the direction of the auxiliary sp . @T5D *
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R124 Ross R236 Russ = Russ Rass R135 R124

Dual description : assign Rasc to each face

vertex formalism v . S. face formalism



& 3 Solution to the tetrahedron eg .
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The tetrahedron eg .
is a highly overdetermined system

dim F = N => N conditions for No-components
We can construct a solution based on g-Weyl algebra

Inoue-Kuniba-Sun-Terashima-Yagi (2024)
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1134 Relation to supersymmetric gauge theory L

Awata-Hasegawa-K-Ohkawa-Shakiror - Shiraishi - Yamada
(2023 + work in progres (

Non stationary difference equation
for the instanton counting partition function
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R-matrix of Ug(s(z)
with spin N = n+m



Observation Wi,j (1 ; di , da : g) is given by 13
L

the trace of the product of 3D R-matrix

Cup to a similarity transformation or a base change .)
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By the conservation law i +j = a + 1 - M 14
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A formal analytic continuation to complex parameters d.
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Continuous or unbounded spin variables imply
a third direction of space ??


