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A first-principles study on the de Haas van Alphen effect in the superconducting
vortex state

Higuchi, Masahiko
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In the present research subject, the current- and spin-density functional
theory for the superconducting vortex state (SC-CSDFT) is developed. An approximate form of the
exchange-correlation energy functional of SC-CSDFT is also proposed. Furthermore, the
magnetic-field-containing relativistic tight-binding approximation method (MFRTB method), which was
previously developed by the authors, is improved for the purpose of solving an effective
single-particle equation of SC-CSDFT.

As the first step toward first-principles description of the dHvA effect of the superconducting
vortex state, we discuss the possibility of the quantum oscillation of the magnetization in the
material with no Fermi surface, i.e., band insulator. Specifically, we calculate the quantum
oscillation of the magnetization for the crystalline silicon using the MFRTB method.
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