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Developments of the methods for accurately solving the Dirac equations of atoms
and molecules including heavy elements

Nakashima, Hiroyuki
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The Dirac equation is a relativistic quantum-mechanical fundamental
equation. It is realistically important to establish a theory and computational scheme for solving
this equation exactly. In the present study, we extended the free complement method, which was
proposed for solving the nonrelativistic Schroedinger equation, to solving the relativistic Dirac
equation. We also developed the theory combining the inverse Hamiltonian method and complex
coordinate rotation method to obtain the solutions accurately and stably. For extending the present
method to many electron systems, we first developed the computational algorithm of solving the
nonrelativistic Schroedinger equations of many electron systems and constructed a computational
framework for applying the free complement relativistic calculations to general molecules.
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