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Novel superconductivity and magnetism of _heavy fermion systems with high-field
and low-temperature scanning tunneling microscopy
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We utilize low-temperature scanning tunneling microscope (STM) in high
magnetic fields to investigate the unconventional superconductor CeColn5 whose superconducting
pairing mechanism is not yet clarified. We cleaved the sample in our ultra-high-vacuum chamber and
performed STM measurements without exposing to the air. We reduced the tip-sample distance extremely

by precisely controlling the tip height, we discovered for the first time the emergence of
surface-induced orbital ordering of d-orbitals of cobalt atoms at top surfaces. This orbital order
coexists with the superconductivity and therefore it might provide a new insight for understanding
of the superconductivity of this material.
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