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This book consists of two parts. Part A (Chapters 1-3) is an introduction to the
physics of conducting solids, while Part B (Chapters 4-10) is an introduction to
the theory of electromagnetic fields and waves. The book is intended to introduce
the student to classical electrodynamics and, at the same time, to explain in
simple terms the quantum theory of conducting substances – in particular, the
solid ones. Excessive mathematical proof is avoided as much as possible, in
favor of pedagogical efficiency at an introductory level. The theory of vector fields
is briefly discussed in a separate chapter, helping the student cope with the
mathematical challenges of Maxwell's theory. The book serves as a primary
source for a sophomore-level electromagnetics course in an electronics-oriented
engineering program, but it can also be used as a secondary (tutorial) source for
an intermediate-level course in electrodynamics for physicists and engineers.
The content is based on the author’s lecture notes for his sophomore-level
Physics course at the Hellenic Naval Academy.
Plasma Atomic Physics provides an overview of the elementary processes within
atoms and ions in plasmas, and introduces readers to the language of atomic
spectra and light emission, allowing them to explore the various and fascinating
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radiative properties of matter. The book familiarizes readers with the complex
quantum-mechanical descriptions of electromagnetic and collisional processes,
while also developing a number of effective qualitative models that will allow
them to obtain adequately comprehensive descriptions of collisional-radiative
processes in dense plasmas, dielectronic satellite emissions and autoionizing
states, hollow ion X-ray emissions, polarized atoms and ions, hot electrons,
charge exchange, atomic population kinetics, and radiation transport. Numerous
applications to plasma spectroscopy and experimental data are presented, which
concern magnetic confinement fusion, inertial fusion, laser-produced plasmas,
and X-ray free-electron lasers interaction with matter. Particular highlights include
the development of quantum kinetics to a level surpassing the almost exclusively
used quasi-classical approach in atomic population kinetics, the introduction of
the recently developed Quantum-F-Matrix-Theory (QFMT) to study the impact of
plasma microfields on atomic populations, and the Enrico Fermi equivalent
photon method to develop the Plasma Atom, where the response properties and
oscillator strength distribution are represented with the help of a local plasma
frequency of the atomic electron density. Based on courses held by the authors,
this material will assist students and scientists studying the complex processes
within atoms and ions in different kinds of plasmas by developing relatively
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simple but highly effective models. Considerable attention is paid to a number of
qualitative models that deliver physical transparency, while extensive tables and
formulas promote the practical and useful application of complex theories and
provide effective tools for non-specialist readers.
Problems after each chapter
Approaches the subject of physics from a contemporary viewpoint, integrating the
Newtonian, relativistic and quantum description of nature. The text covers all the
traditional topics of physics with greater emphasis on the conservation laws, the
concepts of field and waves and the atomic view of matter.
Eine moderne Darstellung, die dem Leser den Zugang zur Physik erleichtert.
Abweichend von der traditionellen Aufteilung in Mechanik, Wärme, Optik,
Elektromagnetismus und moderne Physik, folgt dieses Lehrbuch einer logischeren und
einheitlicheren Da
Physics
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