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The many-body-theoretical basis and applications of theoretical spectroscopy of condensed matter, e.g.
crystals, nanosystems, and molecules are unified in one advanced text for readers from graduate students to
active researchers in the field. The theory is developed from first principles including fully the electron-
electron interaction and spin interactions. It is based on the many-body perturbation theory, a quantum-field-
theoretical description, and Green's functions. The important expressions for ground states as well as
electronic single-particle and pair excitations are explained. Based on single-particle and two-particle Green's
functions, the Dyson and Bethe-Salpeter equations are derived. They are applied to calculate spectral and
response functions. Important spectra are those which can be measured using photoemission/inverse
photoemission, optical spectroscopy, and electron energy loss/inelastic X-ray spectroscopy. Important
approximations are derived and discussed in the light of selected computational and experimental results.
Some numerical implementations available in well-known computer codes are critically discussed. The book
is divided into four parts: (i) In the first part the many-electron systems are described in the framework of the
quantum-field theory. The electron spin and the spin-orbit interaction are taken into account. Sum rules are
derived. (ii) The second part is mainly related to the ground state of electronic systems. The total energy is
treated within the density functional theory. The most important approximations for exchange and
correlation are delighted. (iii) The third part is essentially devoted to the description of charged electronic
excitations such as electrons and holes. Central approximations as Hedin's GW and the T-matrix
approximation are discussed.(iv) The fourth part is focused on response functions measured in optical and
loss spectroscopies and neutral pair or collective excitations.
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From reader reviews:

Jeffrey Brill:

This Many-Body Approach to Electronic Excitations: Concepts and Applications (Springer Series in Solid-
State Sciences) book is simply not ordinary book, you have after that it the world is in your hands. The
benefit you receive by reading this book is usually information inside this e-book incredible fresh, you will
get details which is getting deeper anyone read a lot of information you will get. This specific Many-Body
Approach to Electronic Excitations: Concepts and Applications (Springer Series in Solid-State Sciences)
without we realize teach the one who examining it become critical in thinking and analyzing. Don't be worry
Many-Body Approach to Electronic Excitations: Concepts and Applications (Springer Series in Solid-State
Sciences) can bring any time you are and not make your carrier space or bookshelves' grow to be full
because you can have it within your lovely laptop even telephone. This Many-Body Approach to Electronic
Excitations: Concepts and Applications (Springer Series in Solid-State Sciences) having fine arrangement in
word and layout, so you will not sense uninterested in reading.

Harold Houston:

As people who live in often the modest era should be upgrade about what going on or information even
knowledge to make them keep up with the era that is certainly always change and move ahead. Some of you
maybe will update themselves by reading books. It is a good choice for you but the problems coming to you
is you don't know which you should start with. This Many-Body Approach to Electronic Excitations:
Concepts and Applications (Springer Series in Solid-State Sciences) is our recommendation to cause you to
keep up with the world. Why, as this book serves what you want and need in this era.

Marion Richey:

This Many-Body Approach to Electronic Excitations: Concepts and Applications (Springer Series in Solid-
State Sciences) usually are reliable for you who want to be considered a successful person, why. The main
reason of this Many-Body Approach to Electronic Excitations: Concepts and Applications (Springer Series
in Solid-State Sciences) can be one of several great books you must have is giving you more than just simple
examining food but feed you actually with information that maybe will shock your earlier knowledge. This
book is handy, you can bring it just about everywhere and whenever your conditions in the e-book and
printed versions. Beside that this Many-Body Approach to Electronic Excitations: Concepts and Applications
(Springer Series in Solid-State Sciences) forcing you to have an enormous of experience including rich
vocabulary, giving you tryout of critical thinking that we realize it useful in your day task. So , let's have it
and luxuriate in reading.

Sylvester Perkins:

Reading a e-book can be one of a lot of pastime that everyone in the world enjoys. Do you like reading book
consequently. There are a lot of reasons why people fantastic. First reading a reserve will give you a lot of



new details. When you read a book you will get new information mainly because book is one of several ways
to share the information or maybe their idea. Second, studying a book will make a person more imaginative.
When you reading a book especially tale fantasy book the author will bring someone to imagine the story
how the figures do it anything. Third, you could share your knowledge to other folks. When you read this
Many-Body Approach to Electronic Excitations: Concepts and Applications (Springer Series in Solid-State
Sciences), you may tells your family, friends in addition to soon about yours reserve. Your knowledge can
inspire average, make them reading a reserve.
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