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Supersolid phases of ultracold atomic gas with dipole-dipole interactions
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We make theoretical studies on the supersolid state, a new phase of
ultracold atomic gas of dipolar atoms, for its realization in the bose-fermi mixture. The supesolid
is the state that is realized where the instability of the dipole interaction is balance with the
qguantum fluctuations.Specially, in the present studies, we take a coherent properties of supersolids
using Josephson oscillation, collective excitation modes of dipolar atomic gas, polaron properties

of dipolar atomic gas, and made theory construction, computer programs for numerical calculations,
and the analysis of the results. As the results of the research, we clarified some unknown
properties of the dipolar atomic gas, and gave the fundamental steps for future.The major results of

the present research has been published.
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