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Surfaces of materials are platforms of our research where rich physics is expected due to the low-
dimensionality and symmetry breakdown. (1) Electronic/spin/mass transports, (2) atomic/electronic
structures, (3) phase transitions, (4) electronic excitations, (5) spin states and magnetism, and (6) epi-
taxial growths of coherent atomic/molecular layers/wires on semiconductor surfaces, topological surfaces,
and nano-scale phases such as surface superstructures and ultra-thin films. We use various kinds of ultra-
high vacuum experimental techniques such as electron diffraction, scanning electron microscopy, scanning
tunneling microscopy/spectroscopy (STM/S), photoemission spectroscopy, in-situ four-point-probe conduc-
tivity measurements with four-tip STM and monolithic micro-four-point probes, and surface mageto-optical
Kerr effect measurements. Main results in this year are as follows.

(1) Surface electronic/spin transport:

- Detection of current-induced spin polarization at Bi(111) surface by using spin-polarized ion scattering
spectroscopy

- Detection of spin Hall effect on BiySe3(111) surface by using in situ FIB-fabrication and four-tip STM

- Quasi-one-dimensional electronic transport on Si(110)-2x5-Au surface by using linear/square micro-
four-point probe method

- Effect of magnetic impurities on surface electronic transport of Si(111)-v/7 x v/3-In
(2) Surface phases, ultra-thin films, and phase transitions:

- Structure determination of multi-layer Silicene by using I-V low-energy electron diffraction

- Discrimination between the hexagonal phase and rectangular phase of Si(111)- V7 x v/3-In by STM
observation

- High-resolution angle-resolved photoemission spectroscopy of Bi(111) ultrathin films

- Proximity effect at BizSes/MnSe interface

- Tuning of Fermi-level position of a topological insulator BisSes by Sb doping
(3) Construction of new apparatuses: Low-temperature strong-magnetic-field scanning tunneling mi-
croscope and scanning tunneling potentiometery.
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