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Integrable lattice models

incoming states

outgoing states

M

N

• Yang-Baxter equation:

=

• Transfer matrix:

T(u) ∼

• The spectral parameter u
measures the anisotropy

• Partition function:

Z = Tr(T(u)M)

• Integrability:

[T(u),T(v)] = 0
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Dimers on the honeycomb lattice

• Bijection between dimer coverings and configurations of the

fully packed loop model: (Kondev, de Gier, Nienhuis ’96)

←→ ←→

• Local maps:

→ → →

• Equivalent to a dilute loop model



The dilute loop model

• The elementary face operator: (Nienhuis, Warnaar ’93)

u =
sin(λ− u)

sin λ

(

+

)

+ + +
sin u

sin λ

(

+ +

)

• u is the spectral parameter

• λ is the crossing parameter

• Loop fugacity: β = 2 cosλ

• Weights and partition functions:

Wσ = βn
∏

f

wf Z =
∑

σ

Wσ

• Dimers: u = λ = π
3 β = 1 A loop configuration σ

on the 12 × 12 torus



Transfer matrices and functional relations

• Two transfer matrices: T
1,0(u) and T

0,1(u)

Z = Tr
[

(

T
1,0(u)T0,1(u)

)M
]

• Functional relations:

[

fk =
(

sin(u+kλ)
sin λ

)N
]

� For λ = π
2 (β = 0):

T
1,0(u)T1,0(u + π

2 ) = f1T
0,1(u) + f0T

0,1(u + π
2 ) + f0 f1 I

T
0,1(u)T0,1(u + π

2 ) = f0T
1,0(u) + f1T

1,0
1 (u + π

2 ) + f0 f1 I
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[

(

T
1,0(u)T0,1(u)

)M
]

• Functional relations:

[

fk =
(

sin(u+kλ)
sin λ

)N
]

� For λ = π
3 (β = 1):

T
1,0(u)T1,0(u + π

3 )T
1,0(u + 2π

3 ) = f2T
1,0(u)T0,1(u + π

3 ) + f1T
1,0(u + 2π

3 )T0,1(u)

+ f0T
1,0(u + π

3 )T
0,1(u + 2π

3 ) − (f0 f 2
1 + f1 f 2

2 + f2 f 2
0 )I + f0 f1 f2 I

T
0,1(u)T0,1(u + π

3 )T
0,1(u + 2π

3 ) = f0T
1,0(u + 2π

3 )T0,1(u) + f1T
1,0(u)T0,1(u + π

3 )

+ f2T
1,0(u + π

3 )T
0,1(u + 2π

3 ) − (f0 f 2
2 + f1 f 2

0 + f2 f 2
1 )I + f0 f1 f2 I



Outlook

Overview:

• Statistical mechanics on the lattice

• Functional equations satisfied by the transfer matrices

• Underlying sℓ(3) structure

Future work:

• Solve the functional relations for the eigenvalues

• Extract information on the underlying conformal field theory
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Thank you!


