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Study of spin-lattice dynamics and transports in frustrated spinel oxides
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We carried on with the combination work of neutron scattering and ultrasound
measurements on the frustrated spinel oxides with no magnetic order. In ZnFe204 without orbital degree of
freedom, we observed a molecular spin excitation level at 10 meV §~ 100 K in energy). Elastic constant
softens below 100 K, in which the thermal population of this level decreases. In MgV204 with orbital
degree of freedom, the spin-orbital order vanishes by slightly excess Mg and molecular spin excitations
were found. However, the energy structure is described as not a discrete level but a broad distribution
from near zero to over 30 meV (~ 300 K in energy). The softening of elastic constant was confirmed below
150 K at least, which will be extended up to 300 K in principle in consideration of the spin excitation
energy. Our studies experimentally show that the molecular spin excitations are accompanied with
spin-lattice coupling and become source of anomalous phonon properties.
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