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Theoretical investigations of atoms and molecules interacting with pulsed or
continuous wave lasers up to atomic field strengths on the order of 10^16 W/cm²
are leading to an understanding of many challenging experimental discoveries.
This book deals with the basics of femtosecond physics and goes up to the latest
applications of new phenomena. The book presents an introduction to laser
physics with mode-locking and pulsed laser operation. The solution of the time-
dependent Schrödinger equation is discussed both analytically and numerically.
The basis for the non-perturbative treatment of laser-matter interaction in the
book is the numerical solution of the time-dependent Schrödinger equation. The
light field is treated classically, and different possible gauges are discussed.
Physical phenomena, ranging from Rabi-oscillations in two-level systems to the
ionization of atoms, the generation of high harmonics, the ionization and
dissociation of molecules as well as the control of chemical reactions are
presented and discussed on a fundamental level. In this way the theoretical
background for state of the art experiments with strong and short laser pulses is
given. The text is augmented by more than thirty exercises, whose worked-out
solutions are given in the last chapter. Some detailed calculations are performed
in the appendices. Furthermore, each chapter ends with references to more
specialized literature.
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Editorial Review

From the Back Cover

Theoretical investigations of atoms and molecules interacting with pulsed or continuous wave lasers up to
atomic field strengths on the order of 10^16 W/cm² are leading to an understanding of many challenging
experimental discoveries. This book deals with the basics of femtosecond physics and goes up to the latest
applications of new phenomena. The book presents an introduction to laser physics with mode-locking and
pulsed laser operation. The solution of the time-dependent Schrödinger equation is discussed both
analytically and numerically. The basis for the non-perturbative treatment of laser-matter interaction in the
book is the numerical solution of the time-dependent Schrödinger equation. The light field is treated
classically, and different possible gauges are discussed. Physical phenonema, ranging from Rabi-oscillations
in two-level systems to the ionization of atoms, the generation of high harmonics, the ionization and
dissociation of molecules as well as the control of chemical reactions are presented and discussed on a
fundamental level. In this way the theoretical background for state of the art experiments with strong and
short laser pulses is given. The text is augmented by more than thirty exercises, whose worked-out solutions
are given in the last chapter. Some detailed calculations are performed in the appendices. Furthermore, each
chapter ends with references to more specialized literature.
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Users Review

From reader reviews:

Judith Duncan:

The book Theoretical Femtosecond Physics: Atoms and Molecules in Strong Laser Fields (Graduate Texts in
Physics) can give more knowledge and also the precise product information about everything you want.
Exactly why must we leave the great thing like a book Theoretical Femtosecond Physics: Atoms and
Molecules in Strong Laser Fields (Graduate Texts in Physics)? Several of you have a different opinion about
publication. But one aim this book can give many info for us. It is absolutely appropriate. Right now, try to
closer with the book. Knowledge or details that you take for that, you may give for each other; you may
share all of these. Book Theoretical Femtosecond Physics: Atoms and Molecules in Strong Laser Fields
(Graduate Texts in Physics) has simple shape however, you know: it has great and large function for you.
You can seem the enormous world by wide open and read a book. So it is very wonderful.



Harold Hutchison:

The actual book Theoretical Femtosecond Physics: Atoms and Molecules in Strong Laser Fields (Graduate
Texts in Physics) has a lot of knowledge on it. So when you check out this book you can get a lot of benefit.
The book was written by the very famous author. The author makes some research ahead of write this book.
This specific book very easy to read you will get the point easily after looking over this book.

David McMillian:

Reading can called imagination hangout, why? Because while you are reading a book specially book entitled
Theoretical Femtosecond Physics: Atoms and Molecules in Strong Laser Fields (Graduate Texts in Physics)
your head will drift away trough every dimension, wandering in each aspect that maybe unknown for but
surely can be your mind friends. Imaging every single word written in a book then become one application
form conclusion and explanation that maybe you never get prior to. The Theoretical Femtosecond Physics:
Atoms and Molecules in Strong Laser Fields (Graduate Texts in Physics) giving you a different experience
more than blown away the mind but also giving you useful data for your better life in this particular era. So
now let us explain to you the relaxing pattern here is your body and mind will be pleased when you are
finished studying it, like winning a. Do you want to try this extraordinary paying spare time activity?

Patrick Allen:

Would you one of the book lovers? If so, do you ever feeling doubt when you find yourself in the book
store? Attempt to pick one book that you just dont know the inside because don't determine book by its
handle may doesn't work here is difficult job because you are scared that the inside maybe not since fantastic
as in the outside search likes. Maybe you answer might be Theoretical Femtosecond Physics: Atoms and
Molecules in Strong Laser Fields (Graduate Texts in Physics) why because the great cover that make you
consider with regards to the content will not disappoint you. The inside or content is usually fantastic as the
outside as well as cover. Your reading sixth sense will directly make suggestions to pick up this book.
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