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Motivated by a series of experimental studies on kappa-ET2X materials,
showing dielectric annomaly at tempeartures lower than 50K, we made several attempts to develop
numerical methods to precisely analyze the dynamical and finite temperature properties of quantum
many body systems in two dimension.

We clarified the temperature and frequency dependence of the dielectric response functions of the

two dimensional transverse lIsing model. By regarding the quantum Monte Carlo time evolutions as real
time by not allowing cluster flips, we derived the exponential decay of relaxation function and the
response function at the critical region of the order-disorder phase boundary, that mimics that of

the experimental results.

We also applied the so-called grand canonical analysis and succeeded in reproducing the temperature
dependent static susceptibility within the accuracy of 10 to -3, even in a system as small as 10
sites.
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