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setting of the elliptic solid-on-solid model with a reflecting end and domain walls at the other
boundaries [31, 32]. In Section 4.3 we further simplify the result, yielding a novel expression
of this partition function as a ‘crossing-symmetrized’ sum involving the elliptic domain-wall
partition function. Even in the limiting case of the six-vertex model this relation between
partition functions is new to the best of our knowledge.

Proofs and computational details can be found in [32].1

2 The domain-wall partition function

To set the scene we give a recap of the six-vertex model, its algebraic description, the definition
of the domain-wall partition function, and the exact computation of the latter by Korepin and
Izergin. More details can be found in the references, see especially [32].

2.1 Set-up: the six-vertex model with domain walls

The six-vertex model is a classical statistical-physical model defined on a square lattice. The
microscopic degrees of freedom are arrows pointing in either direction along each edge, subject
to the (ice) rule that at every vertex two arrows point in and two point out. This leaves the six
allowed arrow configurations around each vertex shown in Fig. 1(a). We focus on the symmetric
(‘zero-field’) case that is invariant under the global reversal of all arrows. The partition function

Z =
∑

arrow
configs

aNabNbcNc , (2.1)

Na := # + # , Nb := # + # , Nc := # + # ,

counts the number of allowed configurations, each with a (Boltzmann) weight that keeps track
of the occurring vertices. The result is a polynomial in the vertex weights a, b, c.
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Figure 1: (a) The allowed vertex configurations for the six-vertex model. In the ‘zero-field’ case
the corresponding vertex weights, from left to right, are a, b, c, cf. (2.1) and (2.3). (b) The
allowed height profiles for Baxter’s solid-on-solid model. The local weights are a±(z), b±(z),
c±(z), read from left to right and with a ‘+’ for the top row, cf. (4.1)–(4.2).

Consider a portion of the square lattice consisting of L horizontal lines and L vertical lines.
The inhomogeneous six-vertex model depends on L spectral parameters xi (one for each hori-
zontal line of the lattice) and inhomogeneity parameters yj (one for each vertical line), together

1Our conventions follow [31, 32], except that for aesthetic reasons we have chosen to work with sin instead of
sinh, and changed notation to xi := λi/γ, yj := µj/γ, z := θ/γ and κ := ζ/γ.


