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WSO (3£3C) : It has long been very difficult to simulate spin systems with
long-range interactions since the number of interactions increases proportional to the
square of the number of spins. We have developed an Order-N Monte Carlo method for
generic long-range interacting system. We have also developed a versatile algorithm,
which minimizes the rejection rate in Monte Carlo method. In addition, we have revealed
the low-temperature phase of the spin-ice and the effect of quantum phonon in spin-Peierls
system, and proposed methods to measure the entanglement entropy and local Z2 Berry
phase.
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