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Theoretical studies on the dynamical responses of Dirac-Weyl fermion systems

have been carried out using field-theoretical methods (QED in solids) corresponding to quantum
electrodynamics, and the following results were obtained: (1) The relationship between the electric
and magnetic responses in Dirac electron systems was clarified. (2) We developed a theory of nuclear
magnetic relaxation due to orbital currents in Weyl fermion systems and clarified the effect of
disorder on it. (3) The large orbital diamagnetisms of molecular solids a -(BETS)213 and HMTSF-TCNQ
were quantitatively evaluated and found to be in good agreement with experimental results. (4) The
transport and thermoelectric properties of various Dirac-type materials were theoretically
predicted.
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