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First Principles of relativistic forces in solids
and derivation of its theoretical expressions

Hiroshi YAMAGAMI

Abstract

Phonon dispersion in solids is an important physical quantity relevant not only to high-temperature
thermal properties but also to many other physical properties, such as superconducting transitions.
First-principles calculations of phonon dispersion can be performed by commercial codes written
abroad, but the basic band theory of the calculations relies on scalar relativitity without spin-orbit
interactions (SOI) , and thus treats the SOI in a perturbation-theoretic framework. In this research
note, we attempt to extend the rst-principles approach to heavy elements and develop a theory of
relativistic phonon dispersion based on the spin-polarized Dirac equation free from perturbative
treatment of the SOI. The theoretical equation for the stress on nuclei in solids, as a basic theory, is

summarized as a research note.

Keywords : heavy elements, electronic structure, relativity, stress, phonon






