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The quenched randomness influences the critical phenomena of some physical systems.
One of those phenomena is observed at the superfluid transition of He absorbed in porous
media. Here, the examples of porous media are xerogel, aergel porous gold and so on.
Random boson Hubbard model is related to such random boson systemni.

In this thesis, using quantum Monte Carlo simulation and grand-canonical ensemble, the
grand-state phase diagram of the random boson Hubbard model has been investigated for
1-D and 2-D systems. The phase transition, by varying chemical potential y, between the
superfluid phase and glass insulator phase, which is insulating because of the localization
effects of the random media, has shown the dimensional dependence for critical chemical
potential . and number density p. As a result, it was obtained that, in the phase diagram,
the area of the superfluid phase of two dimensional system becomes larger than that of one
dimensional system.

The loop algorithm was applied to a soft-core hoson system. Calculation efficiencies were
compared between loop algorithm case and conventional guantum monte carlo algorithm
case. 1 obtained remarkable progress of autocorrelation time for new algorithm case.
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