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Introduction to Computer Simulation II

Homework 6

Due: Monday, 26 May 2025

2D XY model overview

Use your single-cluster program for the 2D XY model of problem 10 for
the determination of the mean energy, specific heat and susceptibility
in the range § = 1/kgT = 0,...,2 in steps of A = 0.05. Compare the
results for lattice sizes 8 x 8, 24 x 24 (and may be also 60 x 60), each
with periodic boundary conditions.

Mean cluster size and improved estimator for the susceptibi-
lity of the 2D XY model

For general O(n) spin models it can be shown that, when employing
the embedded single-cluster algorithm, the magnetic susceptibility in
the high-temperature phase, y = SV (m?) with m = (1/V) XV, 5;, can
be estimated by the improved estimator
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Here |C| is the mean cluster size, which only for the Ising model with
n = 1 is directly an improved estimator for x /3 (how does that follow
from above formula?). Compare for the 2D XY model with n = 2 (24 x
24 square lattice, periodic boundary conditions) the two estimators
for the susceptibility, that is the standard estimator oc m? and the

improved estimator, at three points of the high-temperature phase (§ =
1.0,0.8,0.6) and verify that (|C|) ~ 0.81x/S.



