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the text has been revised to incorporate new developments in lasers and quantum electronics other subjects covered

include phase conjugate optics long wavelength quaternary semiconductor lasers the physics of semiconductor lasers

laser arrays and free electron lasers

introduction to quantum electronics is based on a one semester lecture of electrical engineering for german students the

book is an introduction to the fundamentals of lasers and masers and a presentation of the principles of physics their

theory and methods of analysis that seek to analyze explain and quantify related important phenomena the properties of

a laser is then discussed the author comparing it to the properties of the maser although masers are based on the same

physical properties as that of the lasers masers amplify microwaves by induced emission how the laser is amplified its

power and frequency of oscillation and which media are suitable for lasers are analyzed descriptions of the laser take

more emphasis  as it  is  considered to have more technical  applications than the maser an example given is  the
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operation of the gas laser because it exhibits coherence in time and space considered as the most important quality of

laser beams physicists students and academicians in the field of electrical engineering and quantum electronics will find

that this book addresses many of their interests

principles of quantum electronics focuses on the concept of quantum electronics as the application of quantum theory

to engineering problems it examines the principles that govern specific quantum electronics devices and presents their

theoretical applications to typical problems comprised of 10 chapters this book starts with an overview of the dirac

formulation of quantum mechanics this text then considers the derivation of the formalism of field quantization and

discusses the properties of photons and phonons other chapters examine the interaction between the electromagnetic

field and charged particles this book discusses as well the interaction of radiation with free and bound electrons with

focus on the spontaneous and stimulated emission of radiation by bound electrons the final chapter provides the

investigation that maxwell s theory can be regarded as the quantum theory of a single photon this book is a valuable

resource for graduate students specialists and engineers who are interested in the field of quantum electrodynamics

quantum electronics is that discipline of physics which deals with the impact of quantum mechanics on the specific

behavior of electrons in elements or that of any matter to get an in depth understanding of the quantum electronics as a

whole it is required that atomic physics which studies and explains the inner workings of atoms in matter has to be

understood very well atomic physics is widely acclaimed as the most active of the testing grounds of the quantum theory

and is rightly the field of extensive research for both its contribution to quantum electronics and technology in general as

well as for its contribution to all physics fundamentally not only quantum electronics but a plethora of other disciplines
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are heavily indebted to atomic physics in that regard some of them are quantum chemistry astrophysics solid state

physics laser physics etc according to one of the greatest pioneers of quantum mechanics mr feynman if for some

reason all the information regarding science that is known to man today has to go except only one sentence that could

be passed on to the next generation of creatures then the most important of all information to fit into that one sentence

would be the idea of atoms or atomic hypothesis fact whichever you want to call it that describes little particles that are

under constant movement and attracting each other if apart and repelling each other when squeezed with a little bit of

thinking and imagination applied to that one sentence one can easily observe the huge information as well as the great

evaluation made about our world the primary task of atomic physics is to determine the wave functions as well as the

energies emitted out of the quantized electron leaving everything else related to the nucleus is left to nuclear physics to

determine so for  concept  building we need to  put  stress  on the basics  of  atomic physics  before moving on the

applications of quantum electronics

quantum electronics volume 2 maser amplifiers and oscillators deals with the experimental and theoretical aspects of

maser amplifiers and oscillators which are based on the principles of quantum electronics it shows how the concepts

and equations used in quantum electronics follow from the basic principles of theoretical physics comprised of three

chapters this volume begins with a discussion on the elements of the theory of quantum oscillators and amplifiers

working in the microwave region along with the practical  achievements in this  field attention is  paid to two level

paramagnetic masers and the dependence of the form of the emitted signal on the different parameters the maser

oscillator operating with a beam of active molecules is described in the next chapter which considers the three level
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paramagnetic oscillator the molecular beam oscillator and the two level solid state quantum oscillator the final chapter

is  devoted to  lasers  including gas  lasers  and solid  state  lasers  methods of  obtaining negative  temperatures  are

described together with the elements of laser theory and the kinetics of oscillation processes in solid state lasers this

book is intended for university students with knowledge of theoretical physics particularly quantum mechanics

problems after each cahpter

quantum electronics a treatise volume i nonlinear optics part b is a three chapter volume that covers several important

applications of nonlinear optics specifically those concerned with the generation of coherent light at new frequencies the

opening chapter discusses the most fundamental problems in the dispersion properties of second optical harmonic

devices the following chapter addresses the progress made in the understanding and operation of optical parametric

oscillators this chapter also presents the theory of these devices and their important operation characteristics optical

parametric oscillator factors such as efficiency bandwidth frequency stability and gains are also considered in this

chapter the last chapter describes the generation and detection of infrared radiation using nonlinear optics this chapter

also examines the most important features of nonlinear optics this book will be of value to quantum electronics scientists

engineers and researchers

advances in quantum electronics volume 2 deals with the effects of quantum mechanics on the behavior of electrons in

matter this book is divided into three chapters chapter 1 reviews the statistical properties of optical fields and spectral

processing techniques including the use of photon correlation techniques to measure scattering effects in a number of
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different media the use of optical e p r and excitation spectroscopic techniques and techniques for establishing the

location of impurity ions in the chalcogenides are describe in chapter 2 the last chapter surveys the field of mode locked

lasers the theory of mode locking techniques and applications this publication is beneficial to graduate students and

researchers conducting work on quantum electronics
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