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Field controlling of thermal conductivity in quantum magnetic ordered states
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We theoretically study on thermal and spin conductivities in quantum
magnetic ordered states, in order to realize controlling of these conductivities by applying
magnetic field. For this sake, we firstly investigate magnetization curves, quantum phase
transitions, and magnetic excitations with finite magnetization in several models by using
variational matrix-product state method. In magnetization plateau phases which emerge with
spontaneously-broken translational symmetry, we have found new magnetic quasi-particles induced by
the spontaneously-broken translational symmetry. These magnetic quasi-particles will give an anomaly

in spin and thermal conductivities. In addition, we have developed numerical algorithm to calculate
finite-temperature spin dynamical properties by using variational matrix-product state method. By
using this method, we will clarify the relationship between the new magnetic quasi-particles and
spin and thermal conductivities.
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