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Quantum spin ligid state in a frustrated magnetic system
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Th2Ti207 Th2+xTi2-x07+y &, y)

We have investigated the frustrated magnetic system Tb2Ti207, known as a
candidate for a quantum spin-liquid state, by using high-quality single crystals of Th2+xTi2-x07+y,
i.e., crystals with well-controlled compositions x and/or y of the order 0.001. To study interesting

but puzzling behavior of this system it is very importatnt to grow high-quality single crystals.
Although difficult, we have succeeded in growing high-quality crystals. By performing specific heat
and magnetization measurements as well as inelastic neutron scattering experiments using these
cryslals, we have found that this system has not only magnetic spin degrees of freedom but also
frustated electric-multipole degrees of freedom, and that variation of x indudes a quantum phase
transition between an electric-multipole ordered state and the quantum spin-liquid state.
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