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Development of a first-principles calculation method incorporating
magnetic-field effects and its application to the analysis of magnetic phenomena

Katsuhiko, Higuchi

2,500,000

MFRTB

MFRTB

We have developed the "extended magnetic-field containing relativistic
tight-binding approximation method” (extended MFRTB method) as a first-principles method for
calculating the electronic structure of materials immersed in a magnetic field. This method goes
beyond the conventional approximation using the Peierls phase. It is shown that this method can
revisit the strong orbital diamagnetism of graphene and that graphene exhibits a characteristic
magnetic-field dependence of magnetization in high magnetic fields. It is also found that the small
g-factor observed in graphene deposited on substrate is mainly due to the Rashba effect caused by
the asymmetric surface potential. In order to revisit the quantum Hall effect by the extended MFRTB

method, a formulation is developed to calculate the anomalous velocity of the magnetic Bloch state.
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