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Femtosecond Laser Filamentation

This book attempts to give a discussion of the physics
and current and potential applications of the self-
focusing of an intense femtosecond laser pulse in a tra-
parent medium. Although self-focusing is an old
subject of nonlinear optics, the consequence of self-
focusing of intense femtosecond laser pulses is totally
new and unexpected. Thus, new phenomena are
observed, such as long range lam- tation, intensity
clamping, white light laser pulse, self-spatial ltering,
self-group phase locking, self-pulse compression, clean
nonlinear uorescence, and so on. Long range
propagation at high intensity, which is seemingly
against the law of diffraction, is probably one of the
most exciting consequences of this new sub- eld of
nonlinear optics. Because the intensity inside the
lament core is high, new ways of doing nonlinear
optics inside the lament become possible. We call this
lamentation nonlinear optics. We shall describe the
generation of pulses at other wavelengths in the
visible and ultraviolet (UV) starting from the near
infrared pump pulse at 800 nm through four-wave-
mixing and third harmonic generation, all in gases.
Remotely sensing uorescence from the fragments of
chemical and biological agents in all forms, gaseous,
aerosol or solid, inside the laments in air is
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demonstrated in the labo- tory. The results will be
shown in the last part of the book. Through analyzing
the uorescence of gas molecules inside the lament, an
unexpected physical process pertaining to the
interaction of synchrotron radiation with molecules is
observed.

Laser Physics at Relativistic Intensities

For the first time in a book, this monograph describes
relativistic and charge-displacement self-channelling,
which is the major finding in the physics of
superintense laser beams. It also presents general
nonlinear models of lasers - plasma interactions
specifically in the case of extremely high intensities.

Progress in Ultrafast Intense Laser
Science III

The PUILS series presents Progress in Ultrafast
Intense Laser Science. This third volume in the series
covers a diverse range of disciplines, focusing on such
topics as strong field ionization of atoms, ionization
and fragmentation of molecules and clusters,
generation of high-order harmonics and attosecond
pulses, filamentation and laser plasma interaction, and
the development of ultrashort and ultrahigh-intensity
light sources.

Progress in Ultrafast Intense Laser
Science XI

The PUILS series delivers up-to-date reviews of
progress in Ultrafast Intense Laser Science, a newly
emerging interdisciplinary research field spanning
atomic and molecular physics, molecular science and
optical science, which has been stimulated by the
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recent developments in ultrafast laser technologies.
Each volume compiles peer-reviewed articles authored
by researchers at the forefront of each their own
subfields of UILS. Every chapter opens with an
overview of the topics to be discussed, so that
researchers unfamiliar to the subfield, as well as
graduate students, can grasp the importance and
attractions of the research topic at hand; these are
followed by reports of cutting-edge discoveries. This
eleventh volume covers a broad range of topics from
this interdisciplinary research field, focusing on
ultrafast dynamics of molecules in intense laser fields,
pulse shaping techniques for controlling molecular
processes, high-order harmonics generation and
attosecond Photoionization, femtosecond laser induced
filamentation and laser particle acceleration.

Progress in Ultrafast Intense Laser
Science II

This book series addresses a newly emerging
interdisciplinary research field, Ultrafast Intense Laser
Science, spanning atomic and molecular physics,
molecular science, and optical science. Highlights of
this second volume include Coulomb explosion and
fragmentation of molecules, control of chemical
dynamics, high-order harmonic generation,
propagation and filamentation, and laser-plasma
interaction. All chapters are authored by foremost
experts in their fields.

Progress in Ultrafast Intense Laser
Science VI

The PUILS series delivers reviews of progress in
Ultrafast Intense Laser Science, an emerging field.
This sixth volume covers a broad range of topics from
this interdisciplinary research field to provide a state-
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of-the-art report of short time Laser physics.

Progress in Ultrafast Intense Laser
Science XIV

This 14th volume in the PUILS series presents up-to-
date reviews of advances in Ultrafast Intense Laser
Science, an interdisciplinary research field spanning
atomic and molecular physics, molecular science, and
optical science, which has been stimulated by the
rapid developments in ultrafast laser technologies.
Each chapter begins with an overview of the topics to
be discussed, so that researchers unfamiliar to the
subfield, as well as graduate students, can grasp the
importance and appeal of the respective subject
matter; this is followed by reports on cutting-edge
discoveries. This volume covers a broad range of
topics from this interdisciplinary field, e.g. atoms and
molecules interacting in intense laser fields, laser-
induced filamentation, high-order harmonics
generation, and high-intensity lasers and their
applications.

Progress in Ultrafast Intense Laser
Science XII

This volume covers a broad range of topics focusing on
atoms, molecules, and clusters interacting in intense
laser field, laser induced filamentation, and laser
plasma interaction and application. The PUILS series
delivers up-to-date reviews of progress in Ultrafast
Intense Laser Science, a newly emerging
interdisciplinary research field spanning atomic and
molecular physics, molecular science, and optical
science, which has been stimulated by the recent
developments in ultrafast laser technologies. Each
volume compiles peer-reviewed articles authored by
researchers at the forefront of each their own
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subfields of UILS. Every chapter opens with an
overview of the topics to be discussed, so that
researchers unfamiliar to the subfield, as well as
graduate students, can grasp the importance and
attractions of the research topic at hand; these are
followed by reports of cutting-edge discoveries.

Nonlinear Optical Properties of Materials

This book is mostly concerned on the experimental
research of the nonlinear optical characteristics of
various media, low- and high-order harmonic
generation in different materials, and formation, and
nonlinear optical characterization of clusters. We also
demonstrate the inter-connection between these areas
of nonlinear optics. Nonlinear optical properties of
media such as optical limiting can be applied in
various areas of science and technology. To define
suitable materials for these applications, one has to
carefully analyse the nonlinear optical characteristics
of various media, such as the nonlinear refractive
indices, coefficients of nonlinear absorption, saturation
absorption intensities, etc. Knowing the nonlinear
optical parameters of materials is also important for
describing the propagation effects, self-interaction of
intense laser pulses, and optimisation of various
nonlinear optical processes. Among those processes
one can admit the importance of the studies of the
frequency conversion of coherent laser sources. The
area of interest for nonlinear optical characterization
of materials is also closely related with new field of
nanostructures formation and application during laser-
matter interaction. We show how the nonlinear optical
analysis of materials leads to improvement of their
high-order nonlinear optical response during the
interaction with strong laser fields. Ablation-induced
nanoparticles formation is correlated with their
applications as efficient sources of coherent short-
wavelength photons. From other side, recent
achievements of harmonic generation in plasmas are
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closely related with the knowledge of the properties of
materials in the laser plumes. All of these studies are
concerned with the low-order nonlinear optical
features of various materials. The novelty of the
approach developed in present book is related with
inter-connection of those studies with each other.

Progress in Ultrafast Intense Laser
Science

The PUILS series delivers up-to-date reviews of
progress in Ultrafast Intense Laser Science, a newly
emerging interdisciplinary research field spanning
atomic and molecular physics, molecular science, and
optical science, which has been stimulated by the
recent developments in ultrafast laser technologies.
Each volume compiles peer-reviewed articles authored
by researchers at the forefront of each their own
subfields of UILS. Every chapter opens with an
overview of the topics to be discussed, so that
researchers unfamiliar to the subfield, as well as
graduate students, can grasp the importance and
attractions of the research topic at hand; these are
followed by reports of cutting-edge discoveries. This
tenth volume covers a broad range of topics from this
interdisciplinary research field, focusing on electron
scattering by atoms in intense laser fields, atoms and
molecules in ultrashort pulsed EUV and X-ray light
fields, filamentation induced by intense laser fields,
and physics in super-intense laser fields.

Air Lasing

This book presents the first comprehensive,
interdisciplinary review of the rapidly developing field
of air lasing. In most applications of lasers, such as
cutting and engraving, the laser source is brought to
the point of service where the laser beam is needed to
perform its function. However, in some important
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applications such as remote atmospheric sensing,
placing the laser at a convenient location is not an
option. Current sensing schemes rely on the detection
of weak backscattering of ground-based, forward-
propagating optical probes, and possess limited
sensitivity. The concept of air lasing (or atmospheric
lasing) relies on the idea that the constituents of the
air itself can be used as an active laser medium,
creating a backward-propagating, impulsive, laser-like
radiation emanating from a remote location in the
atmosphere. This book provides important insights
into the current state of development of air lasing and
its applications.

Progress in Ultrafast Intense Laser
Science XV

This book covers a diverse cross section of this
interdisciplinary research field, with contributions
grouped into four categories: laser-induced
filamentation; atoms and molecules in a laser field;
interaction of solid materials with a coherent light
field; and ion acceleration and ionization of atoms in
super intense laser fields. This book series presents
up-to-date reviews of advances in this interdisciplinary
research field, spanning atomic and molecular physics,
as well as molecular and optical science, which have
been stimulated by the recent developments in
ultrafast laser technologies. Each book compiles peer-
reviewed articles by researchers at the forefront of
their particular subfields. All the chapters include an
overview to allow graduate students and researchers
unfamiliar with the subfield to grasp the importance
and attractions of the topic covered, followed by
reports of cutting-edge discoveries.
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Frontiers in Modern Optics

The year 2015 was designated by the United Nations
General Assembly as the Year of Light and Light-based
Technologies, and also marks the anniversaries of a
number of significant historical events related to light.
In 1015, Ibn Al-Haytham published his book of optics;
in 1815, Fresnel first proposed the notion that light is
actually a wave; James Clerk Maxwell then firmly
established this concept with his electromagnetic
theory of light propagation; and Einstein announced
his discovery of the photoelectric effect,
demonstrating that light is made of photons in 1905,
followed in 1915 by his general theory of relativity, in
which light plays a central role. This book presents
lectures from the International School of Physics
Enrico Fermi summer school: Frontiers in Modern
Optics, held in Varenna, Italy, in June and July 2014.
The school attempted to give a broad and modern
overview of the field of optics in a series of lectures
addressing ongoing topics of research. Subject areas
include: nonlinear optics; light as an investigation tool
in modern physics; and detection and imaging. A
unique feature of the book is that each chapter has
been prepared as a collaborative effort between
students at the school and lecturers. This approach
has proved very successful and may well provide a
model for the future.

Progress in Ultrafast Intense Laser
Science VI

The PUILS series delivers reviews of progress in
Ultrafast Intense Laser Science, an emerging field.
This sixth volume covers a broad range of topics from
this interdisciplinary research field to provide a state-
of-the-art report of short time Laser physics.
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Progress in Ultrafast Intense Laser
Science II

This book series addresses a newly emerging
interdisciplinary research field, Ultrafast Intense Laser
Science, spanning atomic and molecular physics,
molecular science, and optical science. Highlights of
this second volume include Coulomb explosion and
fragmentation of molecules, control of chemical
dynamics, high-order harmonic generation,
propagation and filamentation, and laser-plasma
interaction. All chapters are authored by foremost
experts in their fields.

Progress in Ultrafast Intense Laser
Science XVI

This book covers a broad range of topics from the
interdisciplinary research field of ultrafast intense
laser science, focusing on atoms and molecules
interacting with intense laser fields, laser-induced
filamentation, high-order harmonics generation, and
high power lasers and their applications. This
sixteenth volume features contributions from world-
renowned researchers, introducing the latest reports
on probing molecular chirality with intense laser
fields, and the most recent developments in the
Shanghai Superintense Ultrafast Laser Facility project.
The PUILS series delivers up-to-date reviews of
progress in this emerging interdisciplinary research
field, spanning atomic and molecular physics,
molecular science, and optical science, which has been
stimulated by the recent developments in ultrafast
laser technologies. Each volume compiles peer-
reviewed articles authored by researchers at the
forefront of each of their own subfields of ultrafast
intense laser science. Every chapter opens with an
overview of the topics to be discussed, so that
researchers unfamiliar to the subfield, especially
graduate students, can grasp the importance and
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attractions of the research topic at hand; these are
followed by reports of cutting-edge discoveries.

Progress in Ultrafast Intense Laser
Science VIII

The PUILS series delivers up-to-date reviews of
progress in Ultrafast Intense Laser Science, a newly
emerging interdisciplinary research field spanning
atomic and molecular physics, molecular science and
optical science which has been stimulated by the
recent developments in ultrafast laser technologies.
Each volume compiles peer-reviewed articles authored
by researchers at the forefront of each their own
subfields of UILS. Every chapter opens with an
overview of the topics to be discussed, so that
researchers unfamiliar to the subfield as well as
graduate students can grasp the importance and
attractions of the research topic at hand. These are
followed by reports of cutting-edge discoveries. This
eighth volume covers a broad range of topics from this
interdisciplinary research field, focusing on molecules
interacting with ultrashort and intense laser fields,
advanced technologies for the characterization of
ultrashort laser pulses and their applications, laser
plasma formation and laser acceleration.

Ultrafast Phenomena XII

I: Coherent Control.- The Odyssey of Kent Wilson:
Holding Molecules in the Light.- The Kent Wilson
Group in the 1990s.- Algorithms for Closed Loop
Ultrafast Control of Quantum Dynamics.- Control of
Quantum Dynamics by Adaptive Femtosecond Pulse
Shaping.- Optimal Control of Two-Photon Transitions:
Bright and Dark Femtosecond Pulses Designed by a
Self-Learning Algorithm.- Feedback Optimization of
Molecular States Using a Parametrization in
Frequency and Time Domain.- Controlling and Probing
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Impulsively Induced Ground State Vibrational
Dynamics.- Dynamics and Coherent Control of
Condensed Phase Vibrational Coherences.-
Spatiotemporal Coherent Control.- Coherent Control
and Nonlinear Interactions of Semiconductor Cavity
Polaritons.- Coherent Control of XUV Radiation.-
Enhancement of k? Yield from Femtosecond Laser
Produced Plasmas by Automated Control of Plasma
Parameters.- II: Lasers for Ultrashort Pulses.-
Challenges and Limitations on Generating Few Cycle
Laser Pulses Directly from Oscillators.- Extremely
Flexible and Accurate Chirp-Compensation for 75-MHz
Repetitive Glass-Fiber Output of a More-Than 100-THz
Bandwidth: Generation of a-Few4Optical-Cycle
Transform-Limited Pulses.- 14-fs Pulses at 1.3- m
Generated from an All-Solid-State Cr: Forsterite
Laser.- Smooth Dispersion Compensation: Novel
Chirped Mirrors with Suppressed Dispersion
Oscillations.- Dispersion Management over one Octave
with Tilted-Front-Interface Chirped Mirrors.- A Prism-
Pair-Formed Pulse Shaper Compresses Optical Pulses
to the 6 fs Regime.- Correcting the Failure of the
Slowly Varying Amplitude Approximation for Short
Pulses.- Precise Control of the Pulse-to-Pulse Carrier-
Envelope Phase in a Mode-Locked Laser.- Carrier
Envelope Offset Phase Stabilization for Few-Cycle
Nonlinear Optics.- Sub-10 fs Light Pulses with
Stabilized Carrier-Envelope Phase: Optical Waveform
Synthesis.- Frequency Domain Control of Femtosecond
Pulse Trains with Fabry-Perot Reference Cavities for
Optical Frequency Metrology.- Nonlinear Optcal
Method for Determining the Absolute Carrier Phase of
a Laser Pulse.- Generation of Relativistic Intensity
Pulses at 300 Hz Repetition Rate.- Reflection Double
Pass Ti: Sapphire Continuous-Wave Amplifier
Delivering 5.77 W Average Power, 82 MHz Repetition
Rate, 100 fs Pulse.- Chirped Pulse Amplification for
Ultraviolet Femtosecond Pulses Using Ce: LiCAF
Crystal.- Parabolic Pulses from Yb: Fiber Amplifiers: A
New Paradigm for High Power Ultrashort Pulse
Generation.- Generation, Amplification and
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Characterization of Tunable Visible Ultrashort Shaped
Pulses.- Synthesis of Supershort UV Pulses Using
Phase-Locked Raman Side-Band Generation.-
Generation and Measurement of Ultrafast Tunable
VUV Light.- III: Pulse Characterization, Shaping and
Measurement Techniques.- Autocorrelation
Measurement of Femtosecond Optical Pulses Using
Two-Photon-Induced Photocurrent in a Photomultiplier
Tube.- Precision and Accuracy of Ultrashort Optical
Pulse Measurement Using SPIDER.- Highly Simplified
Ultrashort Pulse Measurement.- Time-Gated FROG: A
New Technique for Studying the Build-Up of Optical
Pulse Field in Mode-Locked Ultrafast Lasers.-
Measuring the Intensity and Phase of Ultrabroadband
Continuum.- Amplitude and Phase Measurement of
Mid-IR Femtosecond Pulses Using XFROG.- Rapid
Retrieval of Ultrashort Pulse Amplitude and Phase
from a Sonogram Trace.- Simultaneous Two-
Dimensional Space and Time Measurement of
Ultrashort Optical Pulses Based on Spatial Spectral
Interferometry.- Reliability of Fourier-Transform
Spectral Interferometry.- Direct Measurement of
Spectral Phase of Femtosecond Pulses Using Optical
Parametric Effect.- Ultrashort Pulse Characterization
by Frequency Resolved Pump Probe.- Attosecond
Cross Correlation Technique.- Unbalanced
Multiphoton Autocorrelation Techniques for fs Pulse
Measurements in the Near IR.- Unbalanced Third-
Order Correlations for Characterizing the Intensity
and Phase of Femtosecond Pulses.- Spectral Phase
Correlator for Coded Wavefo

Progress in Ultrafast Intense Laser
Science

This volume covers a range of topics from this
interdisciplinary field, focusing on coherent responses
of gaseous and condensed matter to ultrashort intense
laser pulses, propagation of intense laser pulses, and



Femtosecond Laser Filamentation Springer Series On
Atomic Optical And Plasma Physics

Femtosecond Laser Filamentation Springer Series On Atomic Optical And
Plasma Physics

13

laser-plasma interaction and its applications.

Advances in Atomic, Molecular, and
Optical Physics

This volume of Advances in Atomic, Molecular, and
Optical Physics celebrates and honors the work and
life of Professor Herbert Walther. Areas of emphasis
include quantum optics, in general, and BEC, atomic
coherence, quantum interference, etc. in particular.
Pulls vast amount of information together in cohesive,
easy to understand manner Written by people who
know and are familiar with Herbert Walther's work
Comprehensive articles New developments

Femtosecond Laser Shaping

Expensive, delicate, and difficult to operate,
femtosecond lasers have already won two Nobel Prizes
and created multi-billion dollar industries. As these
lasers break out of laboratories for use in real-world
large-scale applications, the number of people using
them increases. This book provides a fresh perspective
on femtosecond lasers, discussing how they are soon
to become a universal light source, spanning any
timescale and generating any wavelength of light.
Starting from the basics of light itself, this book
presents in an everyday manner, with clear
illustrations and without formulas, what makes this
class of lasers so versatile and the future of many more
applications. Many of the subjects covered in this book
are described in plain words for the first time.

Progress in Ultrafast Intense Laser
Science VIII

The PUILS series delivers up-to-date reviews of
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progress in Ultrafast Intense Laser Science, a newly
emerging interdisciplinary research field spanning
atomic and molecular physics, molecular science and
optical science which has been stimulated by the
recent developments in ultrafast laser technologies.
Each volume compiles peer-reviewed articles authored
by researchers at the forefront of each their own
subfields of UILS. Every chapter opens with an
overview of the topics to be discussed, so that
researchers unfamiliar to the subfield as well as
graduate students can grasp the importance and
attractions of the research topic at hand. These are
followed by reports of cutting-edge discoveries. This
eighth volume covers a broad range of topics from this
interdisciplinary research field, focusing on molecules
interacting with ultrashort and intense laser fields,
advanced technologies for the characterization of
ultrashort laser pulses and their applications, laser
plasma formation and laser acceleration.

Atomic and Molecular Processes with
Short Intense Laser Pulses

Self-focusing has been an area of active scientific
investigation for nearly 50 years. This book presents a
comprehensive treatment of this topic and reviews
both theoretical and experimental investigations of
self-focusing. This book should be of interest to
scientists and engineers working with lasers and their
applications. From a practical point of view, self-
focusing effects impose a limit on the power that can
be transmitted through a material medium. Self-
focusing also can reduce the threshold for the
occurrence of other nonlinear optical processes. Self-
focusing often leads to damage in optical materials
and is a limiting factor in the design of high-power
laser systems. But it can be harnessed for the design
of useful devices such as optical power limiters and
switches. At a formal level, the equations for self-
focusing are equivalent to those describing Bose-
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Einstein condensates and certain aspects of plasma
physics and hydrodynamics. There is thus a unifying
theme between nonlinear optics and these other
disciplines. One of the goals of this book is to connect
the extensive early literature on self-focusing,
filament-ation, self-trapping, and collapse with more
recent studies aimed at issues such as self-focusing of
fs pulses, white light generation, and the generation of
filaments in air with lengths of more than 10 km. It
also describes some modern advances in self-focusing
theory including the influence of beam nonparaxiality
on self-focusing collapse. This book consists of 24
chapters. Among them are three reprinted key
landmark articles published earlier. It also contains
the first publication of the 1964 paper that describes
the first laboratory observation of self-focusing
phenomena with photographic evidence.

Self-focusing: Past and Present

Nanostructuring of materials is a task at the heart of
many modern disciplines in mechanical engineering,
as well as optics, electronics, and the life sciences.
This book includes an introduction to the relevant
nonlinear optical processes associated with very short
laser pulses for the generation of structures far below
the classical optical diffraction limit of about 200
nanometers as well as coverage of state-of-the-art
technical and biomedical applications. These
applications include silicon and glass wafer
processing, production of nanowires, laser transfection
and cell reprogramming, optical cleaning, surface
treatments of implants, nanowires, 3D nanoprinting,
STED lithography, friction modification, and
integrated optics. The book highlights also the use of
modern femtosecond laser microscopes and
nanoscopes as novel nanoprocessing tools.
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Optically Induced Nanostructures

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

Strong Field Laser Physics

This handbook provides a comprehensive review of the
entire field of laser micro and nano processing,
including not only a detailed introduction to individual
laser processing techniques but also the fundamentals
of laser-matter interaction and lasers, optics,
equipment, diagnostics, as well as monitoring and
measurement techniques for laser processing.
Consisting of 11 sections, each composed of 4 to 6
chapters written by leading experts in the relevant
field. Each main part of the handbook is supervised by
its own part editor(s) so that high-quality content as
well as completeness are assured. The book provides
essential scientific and technical information to
researchers and engineers already working in the field
as well as students and young scientists planning to
work in the area in the future. Lasers found
application in materials processing practically since
their invention in 1960, and are currently used widely
in manufacturing. The main driving force behind this
fact is that the lasers can provide unique solutions in
material processing with high quality, high efficiency,
high flexibility, high resolution, versatility and low
environmental load. Macro-processing based on
thermal process using infrared lasers such as CO2
lasers has been the mainstream in the early stages,
while research and development of micro- and nano-
processing are becoming increasingly more active as
short wavelength and/or short pulse width lasers have
been developed. In particular, recent advances in
ultrafast lasers have opened up a new avenue to laser
material processing due to the capabilities of ultrahigh
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precision micro- and nanofabrication of diverse
materials. This handbook is the first book covering the
basics, the state-of-the-art and important applications
of the dynamic and rapidly expanding discipline of
laser micro- and nanoengineering. This comprehensive
source makes readers familiar with a broad spectrum
of approaches to solve all relevant problems in science
and technology. This handbook is the ultimate desk
reference for all people working in the field.

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

Light and light based technologies have played an
important role in transforming our lives via scientific
contributions spanned over thousands of years. In this
book we present a vast collection of articles on various
aspects of light and its applications in the
contemporary world at a popular or semi-popular
level. These articles are written by the world
authorities in their respective fields. This is therefore a
rare volume where the world experts have come
together to present the developments in this most
important field of science in an almost pedagogical
manner. This volume covers five aspects related to
light. The first presents two articles, one on the history
of the nature of light, and the other on the scientific
achievements of Ibn-Haitham (Alhazen), who is
broadly considered the father of modern optics. These
are then followed by an article on ultrafast phenomena
and the invisible world. The third part includes papers
on specific sources of light, the discoveries of which
have revolutionized optical technologies in our
lifetime. They discuss the nature and the
characteristics of lasers, Solid-state lighting based on
the Light Emitting Diode (LED) technology, and finally
modern electron optics and its relationship to the
Muslim golden age in science. The book’s fourth part
discusses various applications of optics and light in
today's world, including biophotonics, art, optical
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communication, nanotechnology, the eye as an optical
instrument, remote sensing, and optics in medicine. In
turn, the last part focuses on quantum optics, a
modern field that grew out of the interaction of light
and matter. Topics addressed include atom optics,
slow, stored and stationary light, optical tests of the
foundation of physics, quantum mechanical properties
of light fields carrying orbital angular momentum,
quantum communication, and Wave-Particle dualism in
action.

Handbook of Laser Micro- and Nano-
Engineering

Over the last few years, there has been a convergence
between the fields of ultrafast science, nonlinear
optics, optical frequency metrology, and precision
laser spectroscopy. These fields have been developing
largely independently since the birth of the laser,
reaching remarkable levels of performance. On the
ultrafast frontier, pulses of only a few cycles long have
been produced, while in optical spectroscopy, the
precision and resolution have reached one part in
Although these two achievements appear to be
completely disconnected, advances in nonlinear optics
provided the essential link between them. The
resulting convergence has enabled unprecedented
advances in the control of the electric field of the
pulses produced by femtosecond mode-locked lasers.
The corresponding spectrum consists of a comb of
sharp spectral lines with well-defined frequencies.
These new techniques and capabilities are generally
known as “femtosecond comb technology. ” They have
had dramatic impact on the diverse fields of precision
measurement and extreme nonlinear optical physics.
The historical background for these developments is
provided in the Foreword by two of the pioneers of
laser spectroscopy, John Hall and Theodor Hänsch.
Indeed the developments described in this book were
foreshadowed by Hänsch’s early work in the 1970s
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when he used picosecond pulses to demonstrate the
connection between the time and frequency domains
in laser spectroscopy. This work complemented the
advances in precision laser stabilization developed by
Hall.

Progress in Ultrafast Intense Laser
Science

Describing non-equilibrium \"cold\" plasmas through a
chemical physics approach, this book uses the state-to-
state plasma kinetics, which considers each internal
state as a new species with its own cross sections.
Extended atomic and molecular master equations are
coupled with Boltzmann and Monte Carlo methods to
solve the electron energy distribution function.
Selected examples in different applied fields, such as
microelectronics, fusion, and aerospace, are presented
and discussed including the self-consistent kinetics in
RF parallel plate reactors, the optimization of negative
ion sources and the expansion of high enthalpy flows
through nozzles of different geometries. The book will
cover the main aspects of the state-to-state kinetic
approach for the description of nonequilibrium cold
plasmas, illustrating the more recent achievements in
the development of kinetic models including the self-
consistent coupling of master equations and
Boltzmann equation for electron dynamics. To give a
complete portrayal, the book will assess fundamental
concepts and theoretical formulations, based on a
unified methodological approach, and explore the
insight in related scientific problems still opened for
the research community.

Optics in Our Time

Laser-Induced Breakdown Spectroscopy, Second
Edition, covers the basic principles and latest
developments in instrumentation and applications of
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Laser Induced Breakdown Spectroscopy (LIBS).
Written by active experts in the field, it serves as a
useful resource for analytical chemists and
spectroscopists, as well as graduate students and
researchers engaged in the fields of combustion,
environmental science, and planetary and space
exploration. This fully revised second edition includes
several new chapters on new LIBS techniques as well
as several new applications, including flame and off-
gas measurement, pharmaceutical samples, defense
applications, carbon sequestration and site monitoring,
handheld instruments, and more. LIBS has rapidly
developed into a major analytical technology with the
capability of detecting all chemical elements in a
sample, of real- time response, and of close-contact or
stand-off analysis of targets. It does not require any
sample preparation, unlike conventional spectroscopic
analytical techniques. Samples in the form of solids,
liquids, gels, gases, plasmas, and biological materials
(like teeth, leaves, or blood) can be studied with
almost equal ease. This comprehensive reference
introduces the topic to readers in a simple, direct, and
accessible manner for easy comprehension and
maximum utility. Covers even more applications of
LIBS beyond the first edition, including combustion,
soil physics, environment, and life sciences Includes
new chapters on LIBS techniques that have emerged
in the last several years, including Femtosecond LIBS
and Molecular LIBS Provides inspiration for future
developments in this rapidly growing field in the
concluding chapter

Femtosecond Optical Frequency Comb:
Principle, Operation and Applications

Organic lasers are broadly tunable coherent sources,
potentially compact, convenient and manufactured at
low-costs. Appeared in the mid 60’s as solid-state
alternatives for liquid dye lasers, they recently gained
a new dimension after the demonstration of organic
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semiconductor lasers in the 90's. More recently, new
perspectives appeared at the nanoscale, with organic
polariton and surface plasmon lasers. After a brief
reminder to laser physics, a first chapter exposes what
makes organic solid-state organic lasers specific. The
laser architectures used in organic lasers are then
reviewed, with a state-of-the-art review of the
performances of devices with regard to output power,
threshold, lifetime, beam quality etc. A survey of the
recent trends in the field is given, highlighting the
latest developments with a special focus on the
challenges remaining for achieving direct electrical
pumping of organic semiconductor lasers. A last
chapter covers the applications of organic solid-state
lasers.

Fundamental Aspects of Plasma Chemical
Physics

Attophysics is an emerging field in physics devoted to
the study and characterization of matter dynamics in
the sub-femtosecond time scale. This book gives
coverage of a broad set of selected topics in this field,
exciting by their novelty and their potential impact.
The book is written review-like. It also includes
fundamental chapters as introduction to the field for
non-specialist physicists. The book is structured in four
sections: basics, attosecond pulse technology,
applications to measurements and control of physical
processes and future perspectives. It is a valuable
reference tool for researchers in the field as well as a
concise introduction to non-specialist readers.

Laser-Induced Breakdown Spectroscopy

Advances in Atomic, Molecular, and Optical Physics,
Volume 69, the latest release in this ongoing series,
provides a comprehensive compilation of recent
developments in a field that is in a state of rapid
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growth, as new experimental and theoretical
techniques are used on many problems, both old and
new. Topics covered in this new release include
Strong-field ion spectroscopy, Configurable
microscopic optical potentials, Polaritons, Rydberg
excitation of trapped cold ions - a new platform for
quantum technologies, High intensity QED, Recollision
imaging, and more. Presents the work of international
experts in the field Contains comprehensive articles
that compile recent developments in a field that is
experiencing rapid growth, with new experimental and
theoretical techniques emerging Ideal for users
interested in optics, excitons, plasmas and
thermodynamics Covers atmospheric science,
astrophysics, and surface and laser physics, amongst
other topics

Organic Solid-State Lasers

With its many beautiful colour pictures, this book gives
fascinating insights into the unusual forms and
behaviour of matter under extremely high pressures
and temperatures. These extreme states are
generated, among other things, by strong shock,
detonation and electric explosion waves, dense laser
beams, electron and ion beams, hypersonic entry of
spacecraft into dense atmospheres of planets and in
many other situations characterized by extremely high
pressures and temperatures. Written by one of the
world's foremost experts on the topic, this book will
inform and fascinate all scientists dealing with
materials properties and physics and also serve as an
excellent introduction to plasma-, shock-wave and
high-energy-density physics for students and
newcomers seeking an overview. This second edition is
thoroughly revised and expanded, in particular with
new material on high energy-density physics, nuclear
explosions and other nuclear transformation
processes.
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Journal of the Optical Society of America

This book is the result of more than ten years of
research and teaching in the field of quantum
electronics. The purpose of the book is to introduce
the principles of lasers, starting from elementary
notions of quantum mechanics and electromagnetism.
Because it is an introductory book, an effort has been
made to make it self contained to minimize the need
for reference to other works. For the same reason; the
references have been limited (whenever possible)
either to review papers or to papers of seminal
importance. The organization of the book is based on
the fact that a laser can be thought of as consisting of
three elements: (i) an active material, (ii) a pumping
system, and (iii) a suitable resonator. Ac cordingly,
after an introductory chapter, the next three chapters
deal, respectively, with the interaction of radiation
with matter, pumping processes, and the theory of
passive optical resonators.

Attosecond Physics

The book introduces ‘the state of the art' of pulsed
laser ablation and its applications. It is based on
recent theoretical and experimental studies. The book
reaches from the basics to advanced topics of pulsed
laser ablation. Theoretical and experimental
fundamental phenomena involved in pulsed laser
ablation are discussed with respect to material
properties, laser wavelength, fluence and intensity
regime of the light absorbed linearly or non-linearly in
the target material. The energy absorbed by the
electrons leads to atom/molecule excitation, ionization
and/or direct chemical bond breaking and is also
transferred to the lattice leading to material heating
and phase transitions. Experimental non-invasive
optical methods for analyzing these phenomena in real
time are described. Theoretical models for pulsed laser
ablation and phase transitions induced by laser beams
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and laser-vapour/plasma interaction during the plume
expansion above the target are also presented.
Calculations of the ablation speed and dimensions of
the ablated micro- and nano-structures are performed.
The validity and required refinement of different
models in different experimental conditions is
provided. The pulsed laser deposition process which
bases on collecting the ablated particles on a surface
is analyzed in terms of efficiency and quality of the
deposited films as a function of ambient conditions,
target material, laser parameters and substrate
characteristics. The interaction between the incident
laser and the ablation plasma is analyzed with respect
to its influence on the structures of the deposited films
and its capacity to generate high harmonics and single
attosecond pulses which are highly desirable in pump-
probe experiments.

Advances in Atomic, Molecular, and
Optical Physics

Extreme States of Matter
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