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We have applied geometric approaches, such as the landfilling method, to the Marko
v chain Monte Carlo method, which is one of the most powerful method to strongly correlated many-body syst
ems, and found a generic method that drastically accelerates the convergence of Markov chain. We have als
0 developed a precise estimator of energy gap, quantum Monte Carlo level spectroscopy, method for calculat

ing the local Z N Berry phase, new finite size scaling method for s%stems with strong spatial anisotropy.
In addition, we have developed and made public the BCL library - the generic library for the landfilling

method, and the Worms Package - the quantum Monte Carlo application based on the BCL library.
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