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Explore the cutting-edge role of lasers in nuclear physics, revolutionizing research from atomic manip-
ulation to high-power applications in fusion energy. These advanced tools enable unprecedented pre-
cision in studying nuclear structures and dynamics, driving innovation in fields like isotope separation
and laser-induced nuclear reactions. Discover how laser technology is fundamentally transforming our
understanding of the subatomic world and propelling future energy solutions.

We aim to make scientific and academic knowledge accessible to everyone.
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Lasers in Atomic, Molecular, and Nuclear Physics

Lasers and Nuclei describes the generation of high-energy-particle radiation with high-intensity lasers
and its application to nuclear science. A basic introduction to laser--matter interaction at high fields is
complemented by detailed presentations of state of the art laser particle acceleration and elementary
laser nuclear experiments. The text also discusses future applications of lasers in nuclear science,

for example in nuclear astrophysics, isotope generation, nuclear fuel physics and proton and neutron
imaging.

Lasers and Nuclei

The aim of the book is to provide a comprehensive and unified description of high-intensity short laser
pulses and their applications at the simplest level compatible with a correct physical understanding. The
idea is to provide an intuitive picture of the phenomena under consideration with simple mathematical
description useful for a better understanding. The book is based on the teaching experience of the
graduate course of the Politecnico di Milano “HIGH INTENSITY LASERS FOR NUCLEAR AND
PHYSICAL APPLICATIONS I + II”and is particularly addressed to graduate students with a background
in electromagnetism; is mostly suitable for master students in Nuclear Engineering, in Engineering
Physics, and in Physics and It's recommended also to students in material sciences (or similar) and
to PhD students. The text organization is due to help to follow the lessons in the classroom and to be
used for self-study by students.

Lasers in Nuclear Physics

Most of this book was written before October 1973. Thus the statements concerning the energy crisis
are now dated, but remain valid nevertheless. However, the term "energy crisis" is no longer the
unusual new concept it was when the material was written; it is, rather, a commonplace expression
for a condition with which we are all only too familiar. The purpose of this book is to point out that the
science and technology of laser-induced nuclear fusion are an extraordinary subject, which in some
way not yet completely clear can solve the problem of gaining a pollution-free and really inexhaustible
supply of inexpensive energy from the heavy hydrogen (deuterium) atoms found in all terrestrial waters.
The concept is very obvious and very simple: To heat solid deuterium or mixtures of deuterium and
tritium (superheavy hydrogen) by laser pulses so rapidly that despite the resulting expansion and
cooling there still take place so many nuclear fusion reactions tnat the energy produced is greater than
the laser energy that had to be applied. Compression of the plasma by the laser radiation itself is a
more sophisticated refinement of the process, but one which at the present stage of laser cechnology
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is needed for the rapid realization of a laser-fusion reactor for power generation. This concept of
compression can also be applied to the development of completely safe reactors with controlled
microexplosions of laser-compressed fissionable materials such as uranium and even boron, which
fission completely safely into nonradioactive helium atoms.

High-Intensity Lasers for Nuclear and Physical Applications

For most elements of the periodic table, reliable computations of atomic data and properties are still
a challenge for (atomic) theory today. Despite of the great effort, that has been undertaken by many
groups worldwide during the past four decades, yet serious difficulties arise not only from the complexity
of most atoms and ions but also from the large variety of data that is needed in different fields of physics
and science. In practice, one often faces several intricacies in performing such computations with the
largest, perhaps, (1) due to the shell structure of most atoms and ions. This shell structure, i. e. the
occupation of the atomic subshells, does not only change typically when an atom undergoes some
transition but also hampers the analysis of one and the same property between neighboured elements.
In fact, the particular shell structure of an atom or ion strongly affects the number of degenerate
levels (or those nearby in energy) and may thus lead to very different computational requirements

in dependence of the occupation of the shells. Further difficulties arise in addition also from (2) the
relativistic treatment on the basis of the Dirac—Coulomb (-Breit) Hamiltonian (which is needed for most
medium and heavy elements, and sometimes even for the light ones) as well as from (3) the fact that
many atomic properties are accompanied by the capture or emission of free electrons.

Laser Plasmas and Nuclear Energy

Due to the rapid progress in laser technology a wealth of novel fundamental and applied applications
of lasers in atomic and plasma physics have become possible. This book focuses on the interaction of
high intensity lasers with matter. It reviews the state of the art of high power laser sources, intensity
laser-atom and laser-plasma interactions, laser matter interaction at relativistic intensities, and QED
with intense lasers.

Lasers in Atomic, Molecular, and Nuclear Physics

Recent advances in the development of lasers with more energy, power, and brightness have opened
up new possibilities for exciting applications. Applications of Laser-Plasma Interactions reviews the
current status of high power laser applications. The book first explores the science and technology
behind the ignition and burn of imploded fusion fue

Laser 2009

This book focuses on Nuclear-Pumped Laser (NPL) technology and provides the reader with a
fundamental understanding of NPLs, a review of research in the field and exploration of large scale
NPL system design and applications. Early chapters look at the fundamental properties of lasers,
nuclear-pumping and nuclear reactions that may be used as drivers for nuclear-pumped lasers. The
book goes on to explore the efficient transport of energy from the ionizing radiation to the laser
medium and then the operational characteristics of existing nuclear-pumped lasers. Models based

on Mathematica, explanations and a tutorial all assist the reader’s understanding of this technology.
Later chapters consider the integration of the various systems involved in NPLs and the ways in which
they can be used, including beyond the military agenda. As readers will discover, there are significant
humanitarian applications for high energy/power lasers, such as deflecting asteroids, space propulsion,
power transmission and mining. This book will appeal to graduate students and scholars across diverse
disciplines, including nuclear engineering, laser physics, quantum electronics, gaseous electronics,
optics, photonics, space systems engineering, materials, thermodynamics, chemistry and physics.

Strong Field Laser Physics

- Broad understandable summaries of leading experts - Unique review of inexhaustive, clean, safe and
low-cost energy production for the future - Discussion of very short laser pulses, 1000 times more
powerful than all the power stations on earth

Applications of Laser-Plasma Interactions



A thorough introduction to the interaction of atoms with optical and magnetic fields; for graduate
students and researchers.

Nuclear-Pumped Lasers

This comprehensive book presents at a theoretical level the main aspects of high-power lasers
interacting with nuclei at a broad range of intensities for scientists and students involved in this new and
challenging area of research. It presents theoretical techniques, some borrowed from atomic physics,
and applications related to important chapters of nuclear physics. This book provides an overview of the
field's state-of-the-art and an introduction to the classical and quantum foundations of the interaction
of a particle or a system of particles with the electromagnetic field. Topics such as particle emission of
nuclei, collective dipole modes induced by strong laser beams and laser-assisted heavy-ion scattering
are discussed.

Edward Teller Lectures

The interaction of high-power lasers with matter can generate Terahertz radiations that efficiently
contribute to THz Time-Domain Spectroscopy and also would replace X-rays in medical and security
applications. When a short intense laser pulse ionizes a gas, it may produce new frequencies even in
VUV to XUV domain. The duration of XUV pulses can be confined down to the isolated attosecond
pulse levels, required to study the electronic re-arrangement and ultrafast processes. Another impor-
tant aspect of laser-matter interaction is the laser thermonuclear fusion control where accelerated
particles also find an efficient use. This book provides comprehensive coverage of the most essential
topics, including Electromagnetic waves and lasers THz radiation using semiconducting materials

/ nanostructures / gases / plasmas Surface plasmon resonance THz radiation detection Particle
acceleration technologies X-ray lasers High harmonics and attosecond lasers Laser based techniques
of thermonuclear fusion Controlled fusion devices including NIF and ITER The book comprises of

11 chapters and every chapter starts with a lucid introduction to the main topic. Then sub-topics are
sedulously discussed keeping in mind their basics, methodology, state-of-the-art and future perspective
that will prove to be salutary for readers. High quality solved examples are appended to the chapters for
their deep understanding and relevant applications. In view of the nature of the topics and their level of
discussion, this book is expected to have pre-eminent potential for researchers along with postgraduate
and undergraduate students all over the world.

Lasers as a Bridge Between Atomic and Nuclear Physics

As was the case in the two preceding workshops of 1969 and 1971, the Third Workshop on "Laser
Interaction and Related Plasma Phenomena" held in 1973 was of international character. The main
purpose was to review the advanced status of this particular and turbulent field of physics as it had
developed vigorously in all major laboratories of the world since 1971. Due to recently accelerated
advancements, it was hardly possible to present a com plete tutorial review; the subject is still in its
premature stages and changing rapidly. A topical conference would have been too specific for a group
of physicists with broad backgrounds working in the field or for those just about to enter it. It was the aim
of the workshop and it is the aim of these proceedings to help this large group of scientists find their way
within the highly complex and sometimes confusing results of a new field. We optimized the task of the
workshop with extensive reviews on severa~ topics and at the same time included more detailed infor
mation for specialists. The differences in their conclusions were not a matter of contention but rather
served to complement the advanced results. As in the preceding workshops, we directed our attention
toward critical realism in respect to the complexity of the field. What is meant here is exemplified in the
contribution by R. Sigel W.667).

The Physics of Laser-Atom Interactions

Proceedings of the 30th Course of the International School of Quantum Electronics on Atoms, Solids
and Plasmas in Super-Intense Laser Fields, held 8-14 July, in Erice, Sicily

Nuclear Dynamics in Strong Laser Fields

"New physics" is an appealing new keyword, not yet devalued by the ravages of inflation. But what has
this to do with such an ugly field as plasma physics, steeped in classical physics, mostly outworn,
with all its unsolved and ambiguous technological problems and its messy and open ended numerical



studies? "New physics" is concerned with quarks, Higgs particles, grand unified theory, super strings,
gravitational waves, and the profound basics of cosmology and black holes. It is the field of astonishing
guantum effects, demonstrated by the von Kilitzing effect and high temperature superconductors. But
what can plasma physicists offer, after so many years of expensive and frustrating research to solve the
problem of fusion energy? One may suggest that the fascinating research ofchaos with applications
to plasma, or the achievements of statistical mechanics applied to plasmas, has something to offer
and should be the subject of attention. However, this is not the aim of this book. Complementing the
traditional aim of physics, which is to interpret the phenomena of nature by generalizing laws such
that exact predictions about new properties and effects can be drawn, this book demonstrates how
new physics has been derived over the last 30 years from the state of matter which exists at high
temperatures (plasma).

Laser-Matter Interaction for Radiation and Energy

This volume presents a selection of articles based on inspiring lectures held at the “Capri” Advanced
Summer School, an original event conceived and promoted by Leonida Antonio Gizzi and Ralph
Assmann that focuses on novel schemes for plasma-based particle acceleration and radiation sources,
and which brings together researchers from the conventional accelerator community and from the
high-intensity laser-matter interaction research fields. Training in these fields is highly relevant for
ultra-intense lasers and applications, which have enjoyed dramatic growth following the development of
major European infrastructures like the Extreme Light Infrastructure (ELI) and the EuPRAXIA project.
The articles preserve the tutorial character of the lectures and reflect the latest advances in their
respective fields. The volume is mainly intended for PhD students and young researchers getting
started in this area, but also for scientists from other fields who are interested in the latest developments.
The content will also appeal to radiobiologists and medical physicists, as it includes contributions on
potential applications of laser-based particle accelerators.

Laser for Nuclear Physics

Problems after each chapter.

Laser interaction and related plasma phenomena, volume 3

The 7th International Workshop in the series LASER INTERACTION AND RELATED PLASMA PHE-
NOMENA continued the high standards established by the earlier meetings in this series. It was
organized under the directorship of Heinrich Hora and George H. Miley at the Naval Postgraduate
School in Monterey, California, with Fred Schwirzke as the local organizer. These workshops have
presented many "firsts” in laser plasma interactions and especially in laser fusion. Some presentations
provided continuity with the past, most represented advancements; however, in some workshops,
progress did not appear to be occurring as rapidly as in others. Therefore, it was a special pleasure
that in the present workshop when, on October 30, 1985, Chiyoe Yamanaka disclosed a breakthrough
in the generation of fusion neutrons with laser fusion targets. The 7th Workshop also continued to
represent other new fields of laser-plasma interaction. The progress reported was most pronounced in
the fields of X-ray lasers, laser acceleration of particles by electrostatic double layers in plasmas, and
a particle beam technique to solve the geometric problem of muon-catalyzed fusion. The development
of laser-plasma interactions at medium to high laser intensities may be seen in its whole complexity
from a brief review of prior conferences. At the first Workshop in 1969, a comprehensive review of the
field was presented by the speakers with the opening address by N.

Atoms, Solids, and Plasmas in Super-Intense Laser Fields

Laser-Plasma Interactions and Applications covers the fundamental and applied aspects of high
power laser-plasma physics. With an internationally renowned team of authors, the book broadens
the knowledge of young researchers working in high power laser-plasma science by providing them
with a thorough pedagogical grounding in the interaction of laser radiation with matter, laser-plasma
accelerators, and inertial confinement fusion. The text is organised such that the theoretical foundations
of the subject are discussed first, in Part I. In Part Il, topics in the area of high energy density physics
are covered. Parts Il and IV deal with the applications to inertial confinement fusion and as a driver of
particle and radiation sources, respectively. Finally, Part V describes the principle diagnostic, targetry,
and computational approaches used in the field. This book is designed to give students a thorough
foundation in the fundamental physics of laser-plasma interactions. It will also provide readers with



knowledge of the latest research trends and elucidate future exciting challenges in laser-plasma
science.

Plasmas at High Temperature and Density

We feel a great pleasure in presenting this text book for U.G. and P.G. students and teachers from
various Colleges, Institutes, Academies and Universities to improve their depth of knowledge in the
related subject. The purpose of this book is to clear introductory concepts about Atomic, Molecular
Physics and LASER and understand the basic concepts which are useful for NET, SET, PET and
other competitive examination. This book is written in simple and lucid language with large number of
essential diagram and equations covers all the aspects in which students have faced various problems
in attempting examinations. Each topic provided contents and split into articles, sub-articles, multiple
choice questions with answer in bold type, solved numerical, question for self study and unsolved
problems for more practice. Furthermore attempts have made to explain everything whenever required.
We hope that this book will definitely fulfill all the requirements of the students and they will welcome
this edition with satisfaction. We have done our job with great care and caution. However there may be
very few printing errors which may have escaped our attention. So we cannot claim to be infallible. We
shall grateful to all teacher and students who will be kind enough in pin pointing our follies, which have
escaped our attention. We are firmly believe that there is always scope and improvement, suggestions
and comments further improvement will be highly appreciated and gratefully acknowledged from worth
teachers, expert professors and student will be received.

Laser-Driven Sources of High Energy Particles and Radiation

This 6th International Workshop in the series starting in 1969 was held at the Naval Postgraduate
School in Monterey, California from 25-29 October, 1982 under the continuing directorship of Heinrich
Hora. The co-directorship of the late Helmut Schwarz who helped found the series was assumed by
George Miley. Fred Schwirzke served as the local organizer. Following a commemoration for Helmut
Schwarz, Heinrich Hora connnented that the long title of the workshop is originally due to Nicholas
Bloembergen, who prophetically envisaged that "related plasma phenomena" such as is involved in
particle beam fusion is also of enormous interest to the laser connnunity. The en thusiastic response of
the workshop advisors and the 82 participants from 11 countries supports the need for a continuation
of this work shop-type meeting where an innnediate discussion and documentation of new results and
conceptual formulations occurs, a process not possible through the usual journals. The main sponsor of
this year's confer ence was the Fusion Studies Laboratory of the University of lllinois. Thanks are also
due to the Naval Postgraduate School, Monterey, and the Department of Theoretical Physics, University
of New South Wales. The conference was made feasible by the contributions of the partici pants, and
they and their institutions deserve many thanks. Special recognition is due to the Conference Secretary,
Chris Stalker (Urbana), as well as to Marie Wesson (Sydney) and to Patricia Vardaro (Monterey).

Laser Physics

This book is on inertial confinement fusion, an alternative way to produce electrical power from
hydrogen fuel by using powerful lasers or particle beams. It involves the compression of tiny amounts
(micrograms) of fuel to thousand times solid density and pressures otherwise existing only in the
centre of stars. Thanks to advances in laser technology, it is now possible to produce such extreme
states of matter in the laboratory. Recent developments have boosted laser intensities again with new
possibilities for laser particle accelerators, laser nuclear physics, and fast ignition of fusion targets. This
is a reference book for those working on beam plasma physics, be it in the context of fundamental
research or applications to fusion energy or novel ultra-bright laser sources. The book combines
quite different areas of physics: beam target interaction, dense plasmas, hydrodynamic implosion and
instabilities, radiative energy transfer as well as fusion reactions. Particular attention is given to simple
and useful modelling, including dimensional analysis and similarity solutions. Both authors have worked
in this field for more than 20 years. They want to address in particular those teaching this topic to
students and all those interested in understanding the technical basis.

Laser Interaction and Related Plasma Phenomena

Novel coherent light sources such as x-ray free-electron lasers open exciting prospects for the interac-
tion of light with nuclei. The thesis "Coherent Control of Nuclei and X-rays" covers this still-developing
field and proposes, in a daring attempt to revolutionize nuclear physics, three innovative schemes for



taming nuclei using coherent effects. The theoretical explorations, which address control of nuclear
guantum states, a nuclear memory for single photons in future photonic circuits, and optimized
concepts for a nuclear clock, make use of new approaches at the borderline between nuclear physics
and quantum dynamics. The result is a well written work, impressive in its stimulating style and
promising ideas.

Laser-Plasma Interactions and Applications

The study of atomic systems exposed to super-intense laser fields de fines an important area in atomic,
molecular and optical physics. Although the concept of super-intense field has no absolute meaning,
it is now usual to call an electromagnetic field super-intense when it exceeds the atomic binding field.
In the case of the simplest atomic system, hydrogen in its 16 2 ground state, this occurs above an
intensity of 3. 5 x 10 Wattfcm which is the atomic unit of intensity. Presently at the laboratory scale and
in ex tremely short and tightly focussed laser pulses, the electric field strength 16 18 2 reaches peak
values which are of the order of 10 - 10 Wattfcm in the infrared frequency regime, the prospect being
that such peak intensities may be reached within a few years in a regime of much higher frequencies
(XUV or even X). The interaction of such electromagnetic fields with an atomic system has a highly
non-linear character which has led to the observation of to tally unexpected phenomena. There are
three fundamental processes which have marked the beginning of an intensive research in the field
of super intense laser-atom physics (SILAP). These processes which only involve one atomic electron
are (i) the so-called above-threshold ionisation i. e.

Atomic, Molecular Physics and LASER

The series of books discusses the physics of laser and matter interaction, fluid dynamics of high-tem-
perature and high-density compressible plasma, and kinetic phenomena and particle dynamics in
laser-produced plasma. The book (Vol.1) gives the physics of intense-laser absorption in matter and/or
plasma in non-relativistic and relativistic laser-intensity regime. In many cases, it is explained with clear
images of physics so that an intuitive understanding of individual physics is possible for non-specialists.
For intense-laser of 1013-16 W/cm2, the laser energy is mainly absorbed via collisional process, where
the oscillation energy is converted to thermal energy by non-adiabatic Coulomb collision with the ions.
Collisionless interactions with the collective modes in plasma are also described. The main topics are
the interaction of ultra-intense laser and plasma for the intensity near and over 1018W/cm2. In such
regime, relativistic dynamics become essential. A new physics appears due to the relativistic effects,
such as mass correction, relativistic nonlinear force, chaos physics of particle motions, and so on. The
book provides clearly the theoretical base for challenging the laser-plasma interaction physics in the
wide range of power lasers. It is suitable as a textbook for upper-undergraduate and graduate students
as well as for readers who want to understand the whole physics structure about what happen when an
intense-laser irradiates any materials including solids, gas etc. Explaining the physics intuitively without
complicated mathematics, it is also a valuable resource for engineering students and researchers as
well as for self-study.

Laser Induced Nuclear Physics
Proceedings of a NATO ARW held in Han-sur-Lesse, Belgium, January 8-14, 1993

Laser Interaction and Related Plasma Phenomena

Nuclear Fusion by Inertial Confinement provides a comprehensive analysis of directly driven inertial
confinement fusion. Allimportant aspects of the process are covered, including scientific considerations
that support the concept, lasers and particle beams as drivers, target fabrication, analytical and nu-
merical calculations, and materials and engineering considerations. Authors from Australia, Germany,
Italy, Japan, Russia, Spain, and the U.S. have contributed to the volume, making it an internationally
significant work for all scientists working in the Inertial Confinement Fusion (ICF) field, as well as for
graduate students in engineering and physics with interest in ICF.

The Physics of Inertial Fusion

Comprehensive single source for the theory on and status of current research into laser light pressure
on atoms and atomic particles. Part | presents the fundamentals of the theory of resonance light
pressure, analyzes the basic relations of the radiatio9n force acting on atomic particles, discusses



the properties of light pressure for fields of spatial and time structure. Part 1l describes investigations
into the control of atoms and atomic ions by laser pressure, the cooling of atomic beams, and localized
atomic ions. It also describes applications of cooled atoms and ions in atomic physics and spectroscopy.

Coherent Control of Nuclei and X-Rays

By the end of the 1970s, crystalline lasers were widely used in science, engineering, medicine, and
technology. The types of lasers used have continued to grow in number to include newly discov-

ered crystalline hosts, previously known compounds generating at other spectral wavelengths, and
broadband tunable stimulated emission. This has led to the creation of an extremely promising new
generation of crystalline lasers that are both highly efficient and more reliable. The major part of this
book is devoted to describing multilevel operating laser schemes for stimulated emission excitation in
insulating crystals doped with lanthanide ions. The first part of Crystalline Lasers deals with the history
of the physics and spectroscopy of insulating laser crystals. The chapters in the second part of the
book present results from the study of Stark-energy levels of generating ions in laser crystals and
their radiative and nonradiative intermanifold transition characteristics. This section includes extensive
tabular data and reference information. Popular and novel operating schemes of crystalline lasers are
covered in Part 3. In the chapters in the fourth part of the book, the newest technologies in the physics
and engineering of crystalline lasers are considered. The results of investigations into laser action
under selective excitations, miniature crystalline lasers, and the properties of nonlinear activated laser
crystals are presented and analyzed. Crystalline Lasers summarizes and reviews the results of many
years of research and studies of activator ions and multilevel operating laser schemes, and discusses
exciting prospects of using these systems to create new types of crystalline lasers. This book will be
of use to laser scientists and engineers, physicists, and chemical engineers.

Strong Field Laser Physics

This book treats the interaction of radiation with matter, particular attention being paid to the laser.
Knowledge is assumed of the usual half-year introduction of quantum mechanics found in undergrad-
uate physics curricula. The material can be covered in two semesters, or, alternatively, the first part
(Chaps 1-13) can be used as a one-semester course in which quantum mechanical aspects of the
electromagnetic field are ignored. Each chapter is accompanied by problems that illustrate the text and
give useful (occasionally new) results. Existing laser media are intrinsically quantum mechanical and
are most easily studied with the quantum theory. Understanding the laser along these lines enlivens
one's understanding of quantum mechanics itself. In fact, the material constitutes a viable, applied
alternative for the usual second and third semesters of quantum mechanics.

Super-Intense Laser-Atom Physics

This timely publication presents a review of the most recent developments in the field of Semiconductor
Disk Lasers. Covering a wide range of key topics, such as operating principles, thermal management,
nonlinear frequency conversion, semiconductor materials, short pulse generation, electrical pumping,
and laser applications, the book provides readers with a comprehensive account of the fundamentals
and latest advances in this rich and diverse field. In so doing, it brings together contributions from world
experts at major collaborative research centers in Europe and the USA. Each chapter includes a tutorial
style introduction to the selected topic suitable for postgraduate students and scientists with a basic
background in optics - making it of interest to a wide range of scientists, researchers, engineers and
physicists working and interested in this rapidly developing field. It will also serve as additional reading
for students in the field.

Atomic Physics of Lasers

This volume contains the lectures and seminars presented at the NATO Ad vanced Study Institute on
"Solid State Lasers: New Developments and Appli cations” the fifteenth course of the Europhysics
School of Quantum Electronics, held under the supervision of the Quantum Electronics Division of
the European Physical Society. The Institute was held at Elba International Physics Center, Marciana
Marina, Elba Island, Tuscany, Italy, August 31 -September 11, 1992. The Europhysics School of
Quantum Electronics was started in 1970 with the aim of providing instruction for young researchers
and advanced students al ready engaged in the area of quantum electronics or wishing to switch

to this area from a different background. Presently the school is under the direction of Professors

F.T. Arecchi and M. Inguscio, University of Florence, and Prof. H. Walther, University of Munich, and



has its headquarters at the National Insti tute of Optics (INO), Florence, Italy. Each time the directors
choose a subject of particular interest, alternating fundamental topics with technological ones, and ask
colleagues specifically competent in a given area to take the scientific responsibility for that course.

The Physics of Laser Plasmas and Applications - Volume 1

Super-Intense Laser—Atom Physics
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