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The project focuses on the role of dimerized structure in low dimensional
correlated systems. Three kinds of systems are studied from different aspects; (1) spin-1/2 dimer
based triangular lattice and spin-1 dimer based triangular lattice guantum magnets are studied
numerically. both showing quantum nematic orders. The enhancement of quantum fluctuation is a key to

have such states and for spin-1/2 the inter-dimer ring exchange interaction plays a crucial role,
while for spin-1 system, the incresed dimer degrees of freedom turned out to be important.(2)
Quantum critical dynamics of transverse Ising model on a triangular lattice is obtained by the
qguantum Monte Carlo method using our newly developed framework. This gives the low energy
description of the dielectrics of the organic dimer-Mott insulating state. (3) Two—steﬁ spin
crossover transition in the classical high/low spin states is found to occur due to enthalpic
effect,
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