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“Binless Wang-Landau sampling” - a multicanonical Monte Carlo
algorithm without histograms1 YING WAI LI, MARKUS EISENBACH, Na-
tional Center for Computational Sciences, Oak Ridge National Laboratory — In-
spired by the very successful Wang-Landau (WL) sampling 2, we innovated a multi-
canonical Monte Carlo algorithm to obtain the density of states (DOS) for physical
systems with continuous state variables. Unlike the original WL scheme where the
DOS is obtained as a numerical array of finite resolution, our algorithm assumes an
analytical form for the DOS using a well chosen basis set, with coefficients deter-
mined iteratively similar to the WL approach. To avoid undesirable artificial errors
caused by the discretization of state variables, we get rid of the use of a histogram
for keeping track of the number of visits to energy levels, but store the visited states
directly for the fitting of coefficients. This new algorithm has the advantage of pro-
ducing an analytical expression for the DOS, while the original WL sampling can
be readily recovered.
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