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Characteristics and dynamics of spin nematic states in magnets
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Spin nematics are novel quantum states of matter, which possess both liquid-like
character and solid-like magnetically ordered character. We studied the following theoretical models,
thereby showing the existence of spin nematic phases: 1) the triangular-lattice multiple-spin exchange
model for solid He 3 thin films, 2) a quasi-one-dimensional zigzag spin model for quasi one-dimensional
cuprate spin systems, 3) a pyrochlore-lattice S=3/2 spin model for chromium spinel oxides.

To study magnetic excitations and dynamics in the spin nematic state, we constructed a mean-field theory.
Taking account of fluctuations, we studied magnetic excitations, calculating the dynamical structure
factor. We further derived temperature dependence of the NMR relaxation rate and the specific heat at low
temperatures.
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