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Long-range order for antiferromagnetic Potts models
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Long-range order for the three-state antiferromagnetic Potts model may appear at zero tempera-
ture as an instability with respect to boundary conditions. It is studied using an approximate
correspondence, reminiscent of duality, which links this model with the ferromagnetic Ising model
at a particular temperature. The basic idea is to represent entropy constraints in the former in terms
of energy increase in the latter. The correspondence can be made exact by modifying the Ising
model. The (non)existence of long-range order is then linked to the location of the critical tempera-
ture of the modified Ising model with respect to the particular value given by the correspondence.











































FIG. 2. Contours for (a) the AF Potts model on A, (b) the F
Ising model on A (4, — denotes spin up, down, respectively).

|9].=7, and |[9|| «y=4. Note that for the contour shown in

the left upper corner, the restriction (i) implies that the spin 1 in
its center is compulsory and that the only different configura-
tion on the black sublattice consistent with it is that with 2

changed to 3 on all four sites.
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Phase Transition in the Three-State Potts Antiferromagnet on the Diced Lattice
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We prove that the 3-state Potts antiferromagnet on the diced lattice (dual of the kagome lattice) has
entropically driven long-range order at low temperatures (including zero). We then present Monte Carlo
simulations, using a cluster algorithm, of the 3-state and 4-state models. The 3-state model has a phase
transition to the high-temperature disordered phase at v = ¢/ —1 = —0.860599 + 0.000004 that
appears to be in the universality class of the 3-state Potts ferromagnet. The 4-state model is disordered
throughout the physical region, including at zero temperature.
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Figure 1: A diced lattice of size 3 x 3 with periodic boundary
conditions (edges depleted with thick black lines). The full
circles show the sites of degree 6, which form a triangular
lattice {edges depicted with thin gray lines). The open circles
show the sites of degree 3, which form a hexagonal lattice
| edges depieted with thin dashed green lines) that is the dual
of the triangular lattice. Periodic boundary conditions are
implemented by identifying border sites with the same label.







Figure 1. Examples of 4 seif-avoiding walk (left panel) and poly gon Cright panel) on the boneycomb lattice.
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Honevcomb lattice polygons and walks as a test of series

analysis techniques

Iwan Jensen
ARC Centre of Excellence for Mathematic 2 and Statistics of Complex Systems, Departmeat of
Mathematics and Statistics. The Uaiversity of Melboume, Victoria 3010, Australia
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Absiract. We tave calculated long series expansions for self-avosding walks and polygons cn the
honeycomb lattce, including series for metnc properties such as mean-squared radius of gyration as well as
garies for moments of the area-distribation for polygons. Analysis of the saries yields scoumte estimates for
the connective constant, critical exponents and amplitudes of honeycomb salf-avoiding walks and polygons,
The resultz from the numerical analysis agree to a high degree of accuracy with theoretical predictions for

these quantities,
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Gibbs Measures and Dismantlable Graphs

Graham R. Brightwell

Department of Mathematics, London School of Economics, Houghton Si.
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and

Peter Winkler
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We model physical systems with “hard constraints™ by the space Hom(G, H) of
homomorphisms [rom a locally [inite graph G to a fixed linite constraint graph H.
Two homomorphisms are deemed to be adjacent 1f they differ on a single site of G.
We investigate what appears to be a fundamental dichotomy of constraint graphs,
by giving various characterizations ol a class ol graphs that we call dismantlable.
For instance. H is dismantlable if and only if, for every G. any two homomorphisms
from G to H which differ at only finitely many sites are joined by a path in
Hom(G, H). If H is dismantlable, then, for any G of bounded degree, there is some
assignment of activities to the nodes of H for which there is a unique Gibbs
measure on Hom(G, H). On the other hand. if H is not dismantlable (and not too
trivial), then there is some r such that, whatever the assignment of activities on H,
there are uncountably many Gibbs measures on Hom(T,, H), where T, is the
(r+ 1)-regular tree.  © 2000 Academic Press
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