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Abstract

We take into consideration the 3D Edwards-Anderson model with bimodal bond distribution. Since the model is characterized by spin-glass behavior, finding ground states is an NP-hard
problem. Employing different simulation techniques the round trip time distribution is investigated and the performance of the different methods is compared. The methods taken into
consideration are the most established broad energy ensemble methods including the parallel tempering method and, in addition, a specially designed non-flat histogram technique which is
shown to outperform the currently existing methods.
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Conclusion

The non-flat histogram method has proven to yield lower mean round trip times for the 3D bimodal Edwards-Anderson spin glass for all considered lattice sizes. We were able to find one
universal histogram shape yielding an overall better performance than the existing methods. The shape is particularly well-suited for the hard instances of the problem, which due to the nature
of the underlying distribution and the scaling of its shape parameter are likely to play an increasing role with growing lattice size. The gain in performance is therefor expected to increase
when even larger system sizes are taken into consideration. The general idea of sampling non-flat histograms can easily be generalized to the Wang-Landau algorithm and may also be
successfully applied to other models which are characterized by rugged free energy landscapes.
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