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In this research proposal, | have fabricated various transition-metal dichalcogenides (TMDs)

atomic-layers on graphene by molecular-beam epitaxy systems and investigated the novel physical
properties in atomic-layer TMDs from direct observation of electronic state in these materials by
performing angle-resolved photoemission spectroscopy.
* Investigation of anomalous physical phenomena in two-dimensional superconductor without
space-inversion symmetry on atomic-layers
To elucidate how the spin-polarized electronic state due to the broken space-inversion symmetry

influences two-dimensional superconductivity and charge-density waves (CDW) in atomic layer NbSe» and
TaSe», which in bulk have been attractive attention since it coexists with a superconductivity and CDW, |
have fabricated monolayer NbSez and TaSe» and performed angle-resolved photoemission spectroscopy.
As a result, | observed spin-splitting bands due to the breaking of space-inversion symmetry, which
indicates that the origin of giant upper critical magnetic field in NbSe2 atomic-layers is in relation to the
spin-polarized electronic states. Also, we found the spin-splitting bands in TaSe. atomic-layers resemble
to that in NbSe» atomic-layers, which suggests the possibility of a two-dimensional superconductivity with
the large upper magnetic field.

- Novel physical properties in HfSe; atomic-layer

| have fabricated HfSe> atomic-layer on bilayer graphene and elucidated its electronic states by using
angle-resolved photoemission spectroscopy. As a result, | found a semiconducting nature with indirect
band gap in HfSe» atomic-layer. Now, by comparing with the experimental band structures in bulk, I'm
considering to be a possibility for developing new photovoltaic nano-devices based on HfSe, atomic-layer.




