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Topological charge distribution
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Cut-off effects of energy gaps
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Cut-off effects of topological susceptibility
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For this action an efficient Wolff-type embedding cluster algorithm
does not exist. Hence, one is limited to Metropolis-type algorithms.
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e Despite these classical deficiencies, topological lattice actions still have
the correct quantum continuum limit.

e In the 1-d O(2) model topological lattice actions suffer from large O(a)
cut-off effects, while in the 2-d O(3) model they are in practice smaller
than for the standard action.

e The topological susceptibility of the 2-d lattice O(3) model does not
seem to suffer from dislocation lattice artifacts. Still it is logarithmically
ultraviolet divergent, just as in the continuum.

e The correlation function G(xz) of the topological charge density is in
reasonable agreement with analytic predictions, but a more detailed
investigation of cut-off effects would be welcome.
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quantum continuum limit also in the non-asymptotically free 2-d O(2)
model. This is expected and is currently under investigation.

e The meron-cluster algorithm (an extension of the Wolff cluster
algorithm) is capable of addressing the complex action problem at
non-zero vacuum angle 6. This is currently under investigation.

e It is straightforward to define topological lattice actions for Abelian and
non-Abelian gauge theories. It is conceivable that one may be able to
take algorithmic advantages from such unconventional lattice actions.
This is perhaps worth investigating.
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