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Development of high-performance thermoelectric material, i i
high-critical-temperature superconductor and new topological insulator using

semiconducting quasicrystal
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In the Al-transition metal system, we succeeded in controlling the carrier
density by substituting other elements for 1/0 semiconducting approximant, and achieved
dimensionless figure of merit of 0.16 and 0.25 for p-type and n-type, respectively. This is the
result of proceeding to the first trial of a thermoelectric module in a quasicrystal/approximant
system. Next, we selected candidate systems for semiconductors from the first-principles
calculations of 1/1 and 2/1 approximant, and discovered degenerate semiconductor-like thermoelectric

properties in 2/1 approximant and quasicrystal. It means the realization of a semiconductor with 2
to 3 hole dopings per unit cell of 2/1 approximant. In the B system, we showed the realization of a
metastable phase of pure boron (3 -rhombohedral type 1/1 approximant and quasicrystal from the
first-principles calculation, and succeeded in producing an unknown phase together with a known
metastable phase by supercooled liquid quenching.
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