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Study of band structure and magnetic effects on Dirac semimetals and topological
insulators under high pressure

MITO, Takeshi
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Topological materials have been studied by a nuclear magnetic resonance

(NMR) technique, and important results have been obtained that open up this area of research. (1) We
obtained experimental evidence of magnetic field effects in black phosphorus, a candidate material
for a pressure-induced Dirac semimeal, indicating the existence of the Landau level n=0 (zero mode).
(2) In the pressure-induced topological Kondo insulator (TKI) candidate material SmS, we
quantitatively discussed electronic correlations and band structure in the semiconducting state and
showed that the mechanism of antiferromagnetic ordering in a high-pressure phase above 2 GPa is
understood within the itinerant picture. (3) We have made significant progress in the measurements
of TKI candidate SmB6 and several Eu Weyl semimetallic candidates. (iv) Pioneering introduction of
Bayesian inference and first-principles calculations enabled high reliability and detailed

discussion previously unattainable.
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