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I make a review of theoretical frameworks of calculating the dynamical
properties of many-electron systems in solids. Emphasis is put on the accu-
rate first-principles evaluation of spectral functions characterizing elementary
excitations in both the Green’s-function approach and the time-dependent
density functional theory.
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Based on the formal framework developed from very elementary quantum
mechanics and statistical mechanics, the concepts of the self-energy and the
polarization function are explained.
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Theories for Dynamical Response of
Many-Electron Systems

o o

Yasutami Takada
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We shall explain the Luttinger-Ward formalism, the Baym-Kadanoff con-
serving approximation, and the Hedin’s GW approximation with emphasis of
physical backgrounds and implications rather than mathematical details.
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Theories for Dynamical Response of
Many-Electron Systems
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Basic concepts in constructing the self-energy revision operator theory are
explained with emphasis on its close connection with both the Baym-Kadanoff
conserving approximation and the Hedin’s GW approximation. Based on
this exact theoretical framework a practical approximation scheme named the
GWT method is introduced and its usefulness is illustrated by its application
to the homogeneous electron gas.
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