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Optical Angular
Momentum

L. Allen, Stephen M. Barnett and
Miles J. Padgett, eds.

This book includes 44 landmark
papers that provide a comprehensive

account of optical angular momentum.
In each of the book’s eight sections, the

Laser-Induced Damage
of Optical Materials

Roger M. Wood

L aser-Induced Damage of Optical
Materials” is based on the short

courses that Roger M. Wood teaches for
the Institute of Physics and SPIE; it is a
comprehensive update of his previous
work, titled, “Laser Damage in Optical
Materials” (Hilger, 1986).

The book describes how the laser-
power-handling capabilities of optical
systems are determined by the physical
properties of the materials used. For
example, when a laser beam’s power
exceeds a critical value, the beam diame-
ter continually contracts as it propagates
through the material, ultimately forming
an intense focus that may damage the
material. An understanding of damage
mechanisms is fundamental to good
design of high-powered lasers. The
author has done a good job of explaining
why laser system manufacturers and
users cannot expect to generate increas-
ingly high-power and high-energy lasers
without making some compromises on
other laser system characteristics.

The first two chapters review basic
electromagnetic theory and consider
optical effects, including absorption and
scattering processes, which take place at
low and medium energy levels. Chapter 3
includes a discussion of the optical non-
linear mechanisms that occur at medium
power levels below the threshold for
laser-induced damage. In Chapter 4, the
author describes the processes responsi-
ble for laser-induced damage and gener-
ates the expressions that can lead to the
calculation of the laser-induced damage
threshold (LIDT) of a material.

“

authors introduce various aspects of this
topic. The sections also include references
and key articles that are related in a con-
textual framework.

The book serves as a reference for
engineers and scientists, bringing
together the current status of all aspects
of optical angular momentum. The
introductory section consists of three
papers: a paper describing Poynting’s
early initiative to study the angular
momentum in a beam of circularly
polarized light; Beth’s paper describing
the first successful experiments to mea-
sure angular momentum in 1936; and a
useful survey of current research activi-
ties on optical angular momentum,
ranging from general theory, mode con-
verters, optical tweezers, Bose-Einstein
condensates and entanglement.

The book’s second section focuses on
spin and orbital angular momentum. It
contains ten seminal papers on the sub-
ject. The separation of optical angular
momentum into spin and orbital parts
needs careful consideration within the
full Maxwellian electromagnetism. One
paper highlights how the recent intro-
duction of the optical angular momen-
tum flux has resolved some problems in
this area.

The third section is the largest; it
includes 12 seminal papers investigating
laboratory beams carrying orbital angu-
lar momentum. One of the papers rec-
ognized that a beam with helical wave
fronts has an orbital angular momen-
tum in the direction of propagation.
Two papers reported the use of com-
puter-generated holograms for the gen-
eration of optical beams with vortices.
Another studied the vortex interaction
and the effects of interference on the
beam profile.

Most of the other papers in the third
section gave examples of Hermite-
Gaussian and Laguerre-Gaussian modes.
In the final two papers, spiral phase
plates were introduced and implemented
successfully.

There next two sections are devoted
to optical forces and torques. One of the
papers about optical tweezers received
more than 400 scientific citations; it
became important not only in optical
and atomic physics, but also in a variety
of biological experiments. Another

The remaining four chapters are
devoted to surfaces and sub-surface dam-
age, coatings, measurement techniques
and special topics, including scaling and
the importance of using the correct mea-
surement unit systems. These chapters
also include methods and techniques that
have been developed to minimize laser-
induced damages. A list of references is
provided toward the end of the book, and
a series of appendices compile some of the
range of LIDTs of optical materials over a
span of wavelengths and pulse lengths that
have been made over the past 30 years.

I remember the early years of nonlinear
optics, when research papers and confer-
ence reports were first released on the topic
of laser-induced damage. It was as if those
who understood the subject possessed a
secret knowledge. In the more than 30 years
that have passed since then, the study of
LIDT theory, mechanisms, measurement
and amelioration has become a major
research topic in the laser community.

“Laser-Induced Damage of Optical
Materials” will be an invaluable resource
to users of industrial lasers as well as
those involved in the design of optical
systems where high-laser intensity is a
factor. Graduate students will welcome
this updated, compact, handy reference.

Institute of Physics, 2003; $65 (hardcover). Review
by Reva Garg, research associate, Instituto de Física,
Universidade de Brasília, Brasília-DF, Brazil.
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providing little guidance to those inter-
ested in the quantitative aspects and pro-
cedures. This volume is the place where
you can find—and understand—key
ingredients of modern combustion 
diagnostics.

Linne’s book reviews physical princi-
ples and necessary equations in a concise
and well organized form. I have used
material from this book in an advanced
spectroscopy class and found it a valuable
complement to spectroscopy textbooks
and reviews on combustion diagnostics.

Those who perform and evaluate a
diagnostics experiment in a complex
system like a combustion device will
appreciate this book as a condensed ref-
erence for the related physics machinery;
it is a first-of-its-kind guide that covers
necessary steps and spares readers from
having to convert formalisms from
many sources.

Academic Press, 2002; $104.95 (hardcover). Review
by Katharina Kohse-Höinghaus, Professor of Physical
Chemistry, Bielefeld University, Germany.

Spectroscopic
Measurements: 

An Introduction to the
Fundamentals 

Mark A. Linne 

For many applications, optical diagnos-
tics play an increasingly important

role. Yet journal articles and textbooks
typically offer only the most basic
descriptions of the underlying physics,

paper describes the successful interac-
tion of orbital angular momentum 
and atoms.

The last three sections of the book
highlight current research on rotational
frequency shifts, angular momentum in
nonlinear optics and entanglement of
angular momentum. In particular, the
final section offers interesting applica-
tion possibilities in quantum informa-
tion and cryptography.

I highly recommend this book for
people who work in modern optics
research, as well as those who are simply
interested in the field. The selected land-
mark papers cover the full spectrum of
important topics related to optical angu-
lar momentum.

Institute of Physics Publishing, 2003; $110 (hard-
cover). Review by Axel Mainzer Koenig, CEO, 21st

Century Data Analysis, Portland, Oregon.

The opinions expressed in the book review
section are those of the reviewer and do not

necessarily reflect those of OPN or OSA.
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TYPICAL POLARIZER TRANSMISSION

Offering a Complete Range of 
Wire Grid Polarizers

for Applications in FT-IR Stpectroscopy 
and Laser Attenuation

• Available unmounted, mounted in a protective 
ring or mounted in a bench mountable stage for
360° rotation

• Standard sizes from 15mm sq to 50mm dia.
• AR coatings available
• Ruled 1200 grooves/mm on ZnSe or CaF2

• Holographic 2700 groove/mm on ZnSe, CaF2, 
BaF2 or KRS-5

Hotel Reservation Deadline: 
June 10, 2005

Pre-Registration Deadline: 
June 10, 2005

Postdeadline Paper
Submission Deadline: 
June 10, 2005 
12:00 noon EDT (16:00 GMT)

International Symposium 
on Optical Memory (ISOM) 

and
Optical Data Storage (ODS)

Topical Meeting and Tabletop Exhibit

JULY 10–14, 2005 
HYATT REGENCY WAIKIKI

HONOLULU, HAWAII, USA 

VISIT > www.osa.org/ods

REGISTER NOW!


