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“This precious textbook takes the readers to the frontiers of semiconductor physics, starting from very
basic formulations of the electron and lattice systems of solids. The author places a special emphasis
on photonic processes indispensable for physics and device applications of semiconductors. The book
impressively shows that most of the interesting properties and phenomena in solids are understood under
the concept of ‘electron—lattice interactions’.”

Dr. Tohru Suemoto

Professor Emeritus, The University of Tokyo, Japan

“As the presentation starts from elementary considerations and features many good illustrations, which
facilitate readers’ comprehension, not only it is easy to read for self-study in semiconductor theory, but
it can also be utilized successfully as a textbook for advanced lectures in this field.”

Prof. Michael Schreiber
Technische Universitat Chemnitz, Germany

“While the first three chapters with appendixes constitute a well-organized textbook that guides

graduate students to understand the theoretical basis of relevant physics, the succeeding six chapters

are devoted to comprehensive reviews of anomalous atomic processes induced by electronic excitations
in nonmetallic solids.”

Dr. Koji Maeda

Professor Emeritus, The University of Tokyo, Japan

“This book presents a comprehensive review on the theory of the electron—lattice interaction in solids.

1t covers from the fundamental framework of the theory to the actual analyses of recent experimental

data, with emphasis on the dynamical aspect in strongly coupled systems in semiconductors developed
by the author himself.”

Prof. Yosuke Kayanuma

Tokyo Institute of Technology, Japan

This book presents theoretical treatments on various optically induced electro-atomic processes in
semiconductors from a unified point of view. Treating the system as a macroscopic association of
electrons and ions, the basic properties of nonmetallic materials are reexamined, such as the electron
band theory and lattice vibrations. The electron-lattice interaction is then introduced as a dynamical
response of condensed matter when it is electronically or optically excited. With the aid of proper
configuration coordinate diagrams, various phenomena are precisely examined, including carrier
scattering, polaron formation, lattice relaxation, Stokes shift and phonon side band in optical spectra,
intrinsic and extrinsic self-trapping, and symmetry breaking structural changes. The book provides
a deeper understanding of the underlying physics and excellent insight for experimental as well as
theoretical researchers in materials science and engineering to develop their further research.
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