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We investigated the topological crystalline insulator SnTe. Topological crystalline insulators have

Dirac cones which have the spin-locked band structure where massless Fermions transport, and therefore
the mobility is very high. These characteristics are the same as topological insulators. However, the
reversal symmetry which protects the topological surface state in topological crystalline insulators
is different from the time reversal symmetry in topological insulators, and it is mirror symmetry in
the crystal. This means that we can make the magnetic topological crystalline insulators by doping the
magnetic impurities with keeping mirror symmetry. Thus, topological crystalline insulators are
promising materials which can be applied to the fabrication of the spin-device. In this study, we aimed
to observe and investigate the topological surface state by fabricating the higher quality crystals
for realizing the next generation high-speed device.

SnTe has many vacancies in the as grown sample, leading to the high-doped p—type conductivity. In ideal
topological insulators, the bulk is insulating and the surface state is metallic. If the bulk carrier
density is high, the Fermi level closes to or overlaps the valence band. In that situation, the surface
state is no longer detected well. For this reason, we were tried to decrease the carrier density by
optimizing the growth conditions such as the substrate temperature, the flux ratio, and the thickness
of SnTe. As a result, we successfully decrease the hole density down to “1020 cm3 by using SnTe not
Sn and Te as the source of the molecular beam. Furthermore, the hole density decreased more by doping
the donor impurity. We observed the 2 dimensional weak antilocalization effect at the low temperature
(" 4K), which is essential effect to the topological (crystalline) insulator (R. Akiyama et al., Jour.
of Phys: Conf. Ser. (in print)).

We are trying to make the film whose hole density is lower and whose surface morphology is smoother.
With such film, we aimto observe the Shubnikov-de Haas effect to investigate the detailed surface state,
and to make the prototype spin-device.




