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Spectral analysis and eigenvalue problems for relativistic operators
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This project is about spectral analysis of relativistic operators, which
plays important roles in theoretical investigation of quantum mechanics, the essence of modern
sciences and engineerings. In particular, focused are low energy states of quantum particles under
relativistic effect.

Dirac and relativistic Schroedinger operators, each of which is a relativistic modification of the
Schroedinger operator, describing energy states of particles, are examined to explore their energy
spectra. It was shown that the spectrum of massless Dirac operators with "any" potentials has no
gap. As for relativistic Schroedinger operators, it was obtained that whether the zero energy is an
eigenvalue (the energy state of the particle bound to the nucleus) or not is dominant in the states
of the particle with low energy.
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