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1 Hasegawa Group

Research Subject: Experimental Surface/Nano Physics

Members: Shuji HASEGAWA and Ryota AKIYAMA

Surfaces/interfaces of materials and atomic-layer materials are platforms of our research where rich
physics is expected due to the low-dimensionality, symmetry breaking, a wide variety of structures, and
direct access for measurements. (1) Charge/spin/mass transports including superconductivity and spin cur-
rent, (2) atomic/electronic structures, (3) phase transitions, (4) spin states and spintronics, and (5) epitaxial
growths of coherent atomic/molecular layers/wires on surfaces of metals, semiconductors, topological mate-
rials, and nano-scale phases such as surface superstructures, ultra-thin films including atomic-layer materials
such as graphene and transition metal dichalcogenides. We use various kinds of ultrahigh-vacuum exper-
imental techniques, such as electron diffraction, scanning electron microscopy(SEM), scanning tunneling
microscopy /spectroscopy (STM/S), photoemission spectroscopy(PES), in-situ four-point-probe conductiv-
ity measurements with four-tip STM and monolithic micro-four-point probes, and surface magneto-optical
effects apparatuses. Main results in this year are as follows.

(1) Surface transport and magnetism:

- Anomalous Hall effect at sandwich structures consisted of magnetic topological insulators and topolog-
ical crystalline insulator

- 2D superconductivity at a-Sn layers on a topological crystalline insulator
- Non-reciprocal photocurrent at Rashba surfaces induced by irradiation of circularly polarized light
- Ferromagnetism and superconductivity at Yb-intercalated graphene
- Conductivity of highly N-doped surface layer on SiC crystal
(2) New methods:

- Fabrication of a four-point probe UHV system with tunneling spectroscopy and quantum Shot noise
measurements

- Development of probes for spin injection and spin detection
- Fabrication of a UHV-MBE system with polarization-controlled mid-infrared irradiation

[1] Ibuki Taniuchi, Ryota Akiyama, Rei Hobara, and Shuji Hasegawa: Surface Circular Photogalvanic Effect in
TI-Pb Monolayer Alloys on Si(111) with Giant Rashba Splitting, ACS Nano 19, 3147-3154 (Jan, 2025).

[2] Shuji Hasegawa: Surface and Interface Physics Driven by Quantum Materials, Applied Physics Express 17,
050101 (pp.20) (Jun, 2024).

[3] Shuji Hasegawa: Surface and Edge States of Quantum Materials, Coshare Science 03, 01 (Feb, 2025).
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