Probing the existence of a finite-temperature
glass transition in short-range Potts glasses

Ruben S. Andrist (Santa Fe Institute), Derek Larson (UC Santa Cruz), A. Peter Young (UC Santa Cruz)
and Helmut G. Katzgraber (Texas A&M University)

Motivation: The equations describing the dynamics of the
Potts glass with p > 4 in mean field are almost identical to
the mode coupling equations describing the glass transition
in structural glasses. In principle, we can therefore gain
insights about the structural glass transition by investi-
gating spin systems.

Problem: We want to know if there is a phase transition
outside the mean field regime (i.e. for any d < dy.q)-
However, the required numerical effort renders the
simulation of systems at large space dimensions unfeasible.

Solution: Study a one dimensional Potts glass with random
power law interactions on a ring:
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The tuning parameter
o changes the relative
weights of the interactions,
and thus the effective space
dimension:
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Method: Use parallel tempering Monte Carlo simulations
and detect the transition using the two-point correlation
function &y, which scales as:

En/NY3 = X[LM3(T -T.)], (1/2 <0 <2/3, MF)
¢Ev/N = X[LYY(T - T.)], (2/3 < o, non-MF)
We expect one of these scenarios for the correlation length:
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