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Abstract

Due to break down of space-inversion symmetry at surfaces of crystals and strong spin-orbit coupling,
some materials such as Rashba systems and topological insulators have spin-split surface electronic
states. This results in interesting phenomena such as spin-polarized current [1] and pure spin current
flowing at the surfaces states (current-induced spin polarization (CISP) and spin Hall effect).
Superconductivity at such surface states is also an emergent topic in surface physics, not only because it
is an ultimately thin two-dimensional superconductor, but also because singlet- and triplet- Cooper pairs
can be mixed at such surface states (parity-broken superconductivity). Then we can expect a flow of
supercurrent carrying net spin. This is an exciting phenomenon for “superconducting spintronics”.

In my talk I will show some experimental results of transport at the surface states measured in situ in
ultrahigh vacuum with microscopic four-point probes; CISP at surface of Bi thin films measured with a
magnetic tip in a four-tip scanning tunneling microscope[1], and superconductivity of a monolayer pf
TI+Pb on Si(111) surface [2] and Ca-intercalated bilayer graphene [3]. Preliminary results of spin Hall
effect of a micro-fabricated ultrathin film of topological insulator Bi,Se; will be also shown.
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