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Direct observations of spatially modulated superconductivities with
ultra-low-temperature STM
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We constructed ultra-low-temperature and high magnetic field scanning
tunneling micrsocope to observe spatial modulations of superconducting properties in exotic
superconductors. We successed to observe atomically resolved graphite surface but the resolution and

noise level of the system should be improved in the future especially in the mK temperature range
and at high magnetic fields. By using the other mK STM, we discovered surface-induced orbital
ordering of Co 3d orbitals at the cleaved surface of a strongly correlated superconductor for the
first time. Because of screened electrostatic potentials of localized 3d orbitals, this orbital
ordering may not show up in bulk. However at the surface, due to the effective reduction of the
electron density, the screenin? of the potential by conduction electrons are weak and therefore, the
orbital degree of freedom is lifted and ordering occurs. This senario was confirmed by first
principle calculations done with our collaborators.
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