environment and in certain circum-
stances facilitating the growth of other
species.

Nonlinear Physics of Ecosystems surely
will contribute to the development of a
newly emerging interdisciplinary re-
search field at the interface of ecology
and pattern formation. I would recom-
mend it to graduate students who want
to conduct research in mathematical
ecology or physics applied to spatial-
ecology problems. A minor caveat: I
wish the book had included exercises to
help students reinforce and test their
understanding; maybe it will in the next
edition.

Nonetheless, it could be used either
as a main or supporting textbook in a
one-semester course for advanced un-
dergraduate or graduate students in
physics or ecology or in a course with a
mixed audience of students from both
disciplines. I also warmly recommend
the book for nonlinear physicists, ap-
plied mathematicians, and theoretical
ecologists working on those cutting-
edge environmental interdisciplinary
problems.

Hugo Fort
University of the Republic
Montevideo, Uruguay

Particle Accelerators

From Big Bang Physics to
Hadron Therapy

Ugo Amaldi
Springer, 2015. $34.99 (284 pp.).
ISBN 978-3-319-08869-3

Particle Accelerators: From Big Bang
Physics to Hadron Therapy takes us on
a fascinating odyssey of accelerator
history and applications. Author and
prominent CERN scientist Ugo Amaldi’s
principal aim is to highlight and praise
the role of the machine builders. In
doing so, he borrows a comparison
made by particle theorist Victor Weiss-
kopf, CERN director general from 1961
to 1965. Weisskopf likens accelerator
builders to the creators and captains
of the ships that brought Christopher
Columbus and his crew to the Ameri-
cas; experimentalists to those who set
foot on the new lands and described
them; and, somewhat self-mockingly,
theorists to those who stayed behind
in Europe and made the prediction
that Columbus would arrive at India.
Amaldi’s book also confirms the view
that developments in science are driven
by the achievements of many people
across many generations, and that we
are indeed standing on the shoulders
of giants.
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The first version of Particle
Accelerators was published in
2012 and written in Italian. In
2013 it won a science communi-
cation award from the Italian
Book Association. Following
that success, the author consid-
erably expanded his text, add-
ing many useful details. In its
present form, the book contains many
recollections of CERN; it would defi-
nitely warm the heart of anyone who
worked and lived in that wonderful sci-
entific mecca.

Particle Accelerators, which is aimed at
the general public, is filled with intrigu-
ing analogies, metaphors, and humor.
For example, the author describes the
uncertainty principle as the process of
taking a “loan of energy” from the
“Heisenberg bank,” with the unusual
twist that the greater the loan amount,
the earlier it matures. He compares the
Bevatron at Lawrence Berkeley National
Laboratory to a 10 000-ton “cracker of
invisible nuts” and electron—positron
annihilation to the disappearance of
two colliding strawberries giving rise
to a flood of bananas or apples. And he
suggests what he considers a compact
and more meaningful nomenclature
for the three neutrinos: neutrino for
the electron neutrino, neutretto for the
muon neutrino, and neutrotto (or fatter
neutrino) for the tau neutrino.

After telling the story of the early ac-
celerator builders, the book goes on to
particle physics, the field that has most
benefited from the technology. Topics
covered include the standard model
and its extensions; dark matter; dark
energy; supersymmetry; and string the-
ory, which the author believes provides
the most likely explanation for symme-
try breaking. If a subsequent edition is
written, [ hope it includes brief and sim-
ple descriptions of the many phenom-
ena and methods that are mentioned
but never explained —for example, syn-
chrotron radiation and the supernova
standard candles that led to the idea of
an accelerating universe.

Medical applications are featured in
the book’s concluding section, which de-
scribes in popular terms the basics of
x-ray and particle imaging and tumor
treatment. Readers will learn about
many technical details and enjoy some
intriguing stories along the way. For
instance, the first—and for a long time,
the only—interest in an early article
outlining computerized tomography
came from a Swiss center for avalanche
research, which wanted to use the
technology to find objects—like lost
skiers—trapped in snow.

g Bang
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Amaldi captures the roman-
tic spirit of the early days of par-
ticle physics experiments. He
also touches on the cooperation
and competition between the
continents. Surprisingly, at least
at the time this edition was pub-
« lished, all bosons since 1948 had

"1 been discovered in Europe and
all fermions in America—a peculiar sort
of symmetry breaking.

The author also occasionally makes
what some readers may consider as
frank and provocative remarks. For
example, he states that the Large
Electron-Positron Collider could have
discovered the Higgs more than a
decade ago had he and his colleagues
convinced the CERN directorate to
invest substantially in upgrading the
superconducting RF cavities. Amaldi
also laments that Bruno Touschek and
Gersh Budker were not rewarded with
the Nobel Prize for their role in the de-
velopment of electron—positron collid-
ers; he suggests that had the scientists
been working in the US—where the
main action was—they would have re-
ceived the honor. In any case, such com-
ments are nicely balanced by wonderful
stories of cooperation, such as between
Brookhaven National Laboratory and
CERN during the building of the CERN
Proton Synchrotron.

Particle Accelerators culminates with
an inspiring story of the development
and creation of the Italian National
Center for Oncological Hadron Ther-
apy, a great achievement for Amaldi,
who put an enormous amount of effort
and energy into its creation. He is now
working to develop a novel linac for
proton therapy. These initiatives prove
the author’s own maxim that “physics
is beautiful and useful.”

Andrei Seryi
University of Oxford
Oxford, UK

Gravity

Newtonian, Posi-Newtonian,
Relativistic

Eric Poisson and Clifford M. Will
Cambridge U. Press, 2014. $80.00
(780 pp.). ISBN 978-1-107-03286-6

Gravity: Newtonian, Post-Newtonian, Rel-
ativistic is not the usual relativity text.
But it’s the one you need if you actually
want to calculate something astrophysi-
cal without a supercomputer. I know of
no other text that compares with this
compendium of tricks for calculating ob-
servables in the large fraction of the uni-
verse that is not near an event horizon.
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Eric Poisson and Clifford Will, two
world-renowned leaders in the field,
have produced the ideal manual for any-
one who wishes to do calculations rele-
vant to current experiments or upcom-
ing gravitational-wave observations.

In every area of physics, a few prob-
lems can be solved exactly, but most
others are approximated. In general rel-
ativity the exact solutions are fewer
than usual, and almost every point of
contact between theory and experiment
involves some sort of approximation.
At the heart of Gravity are those
approximations and how they
connect Newtonian to general-
relativistic gravity. In practice,
making the connections is a task
notorious for its conceptual is-
sues and involved calculations.
The authors” exceptionally clear
writing and deep understanding of the
material, however, render their explica-
tion accessible at the graduate-student
level. (As a graduate student, I relied
heavily on the authors’ publications
that led to this textbook.)

The first three chapters of the book
treat Newtonian gravity. The authors
go beyond the standard point-particle
orbits and collect classic methods to
compute orbits perturbed by spins,

tides, and other phenomena associated
with extended structures. They also
consider perturbations, such as New-
tonian perihelion precession and the
Kozai mechanism, that arise from addi-
tional point particles. Beyond consider-
ing orbital dynamics, they also solve
classic problems in stellar structure and
perturbations. Previous treatments of
those topics are scattered throughout
the literature, across subfields from
astronomy to geophysics to theoretical
physics, and over several centuries of no-
tation and terminology changes.
The clear, unified presentation
in Gravity is a must-read for any-
one wishing to absorb the mate-
rial efficiently.

Chapters 4 and 5 are a whirl-
wind tour of special and general
relativity, intended as a re-
fresher rather than as an introduction.
Still, the authors manage to work in
lucid treatments of the classic appli-
cations of Schwarzschild spacetime,
particle orbits, and relativistic stellar
structure. The next five chapters form
the core of the book. They lay out the
fundamentals of the post-Minkowski
(weak-field) and post-Newtonian (slow-
motion) approximations crucial to al-
most all calculations tied to experi-

ments. Most importantly, those chap-
ters show how to solve problems rele-
vant to, among other things, GPS tim-
ing, the deflection and lensing of light,
the precession of binary pulsars, and
Gravity Probe B, the satellite mission to
measure spacetime curvature near Earth.

The last three chapters—11, 12, and
13—cover in depth three modern appli-
cations of the post-Minkowski and
post-Newtonian formalisms. Chapter 11
discusses gravitational waves, a topic
of great current interest because Ad-
vanced LIGO (Laser Interferometer
Gravitational-Wave Observatory) and
its sister projects are preparing to col-
lect data. The authors show how to
go beyond the quadrupole formula
to compute gravitational waveforms to
the extremely high accuracy needed
for upcoming searches; to do so, one
needs to include such terms as the
nonlinear tails in the post-Newtonian
approximation. That is an enormous
undertaking —much like the high-order
computation of the fine structure con-
stant in quantum electrodynamics—
but one that is crucial to guiding the
data analysis.

Chapter 12 covers an offshoot of
gravitational-wave research—the radi-
ation-reaction problem. Historically,
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APS
CONGRESSIONAL
SCIENCE

FELLOWSHIP
2016-2017

THE AMERICAN PHYSICAL
SOCIETY is currently accepting
applications for the Congressional
Science Fellowship Program. Fel-
lows serve one year on the staff of a
senator, representative or congres-
sional committee. They are afforded
an opportunity to learn the legisla-
tive process and explore science
policy issues from the lawmakers'
perspective. In turn, Fellows have
the opportunity to lend scientific and
technical expertise to public policy
issues.

QUALIFICATIONS include a PhD
or equivalent in physics or a closely
related field, a strong interest in
science and technology policy and,
ideally, some experience in apply-
ing scientific knowledge toward
the solution of societal problems.
Fellows are required to be members
of the APS.

TERM OF APPOINTMENT is one
year, beginning in September of
2016 with participation in a two week
orientation sponsored by AAAS.
Fellows have considerable choice
in congressional assignments.

A STIPEND is offered in addition
to allowances for relocation, in-
service travel, and health insurance
premiums.

APPLICATION should consist of a
letter of intent of no more than 2-
pages, a 2-page resume: with one
additional page for publications,
and three letters of reference.
Please see the APS website (http://
www.aps.org/policy/fellowships/
congressional.cfm) for detailed infor-
mation on materials required for
applying and other information on
the program.

ALL APPLICATION
MATERIALS MUST BE
SUBMITTED ONLINE BY

CLOSE OF BUSINESS
ON JANUARY 15, 2016
(5:00 PM EST).

physicists needed to understand the ra-
diation reaction to shore up the initially
shaky foundations of gravitational-
wave theory. Things went downhill for
decades after Albert Einstein’s first
paper on waves got the energy flux
wrong by a factor of two; also, Einstein
relied on an unexamined energy bal-
ance argument. In the future, account-
ing for the radiation-reaction force will
be crucial for computing gravitational
waveforms and conducting searches
for them in the data of any descendant
of LISA (Laser Interferometer Space
Antenna), a proposed spaceborne
gravitational-wave detector.

Chapter 13 closes the book with a
self-contained summary of alternative
theories of gravity. It updates Will’s
classic text, Theory and Experiment in
Gravitational Physics (Cambridge Uni-
versity Press, 1981), by covering the cur-
rent constraints and those soon to come
with gravitational waves.

Various accessories enhance the
main text. For example, the homework
problems, which range from easy to
worthy of ajournal article, often feature
the computation of a number relevant
to a current experiment or observation.
Nondistracting figures and tables illus-
trate key points. And text boxes form in-
teresting asides, providing some his-
tory or extra calculation without
overwhelming the main text.

Poisson and Will’s Gravity is a great
textbook for a special-topics graduate
course after the introductory relativity
course, a crucial study aid for anyone
learning about astrophysical relativity
and gravitational waves, and a lifelong
reference for career researchers.

Benjamin Owen
Texas Tech University
Lubbock, Texas

new books

astronomy and astrophysics

Galactic and Intergalactic Magnetic Fields.
U. Klein, A. Fletcher. Springer, 2015. $129.00
(236 pp.). ISBN 978-3-319-08941-6

Grab 'n’ Go Astronomy. N. English. Springer,
2014. $39.99 paper (245 pp.). ISBN 978-1-4939-
0825-7

Gravitational Wave Astrophysics: Proceed-
ings of the Third Session of the Sant Cugat
Forum on Astrophysics. C. F. Sopuerta, ed.
Springer, 2015. $259.00 (309 pp.). ISBN 978-
3-319-10487-4

New Insights from Recent Studies in His-
torical Astronomy: Following in the Foot-
steps of E. Richard Stephenson. W. Orchis-
ton, D. A. Green, R. Strom, eds. Springer,
2015. $259.00 (350 pp.). ISBN 978-3-319-
07613-3
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Spectral Evolution in Blazars: The Case of
CTA 102. C. Fromm. Springer, 2015. $129.00
(210 pp.). ISBN 978-3-319-10767-7

The Tidal Disruption of Stars by Super-
massive Black Holes: An Analytic Ap-
proach. N. C. Stone. Springer, 2015. $129.00
(154 pp.). ISBN 978-3-319-12675-3

Very Massive Stars in the Local Universe.
J. S. Vink, ed. Springer, 2015. $129.00 (268
pp.)- ISBN 978-3-319-09595-0

atomic and
molecular physics

Novel Approaches for Single Molecule
Activation and Detection. F. Benfenati,
E. Di Fabrizio, V. Torre, eds. Springer, 2014.
$199.00 (219 pp.). ISBN 978-3-662-43366-9

biological and
medical physics
Advances in Medical Diagnostic Technol-

ogy. K. W. Lai et al. Springer, 2014. $129.00
(188 pp.). ISBN 978-981-4585-71-2

Bioelectronic Nose: Integration of Biotech-
nology and Nanotechnology. T. H. Park, ed.
Springer, 2014. $189.00 (290 pp.). ISBN 978-
94-017-8612-6

The Physical Basis of Bacterial Quorum
Communication. S. J. Hagen, ed. Springer,
2015. $179.00 (252 pp.). ISBN 978-1-4939-
1401-2

Smart Biomaterials. M. Ebara et al. Springer,
2014. $129.00 paper (373 pp.). ISBN 978-4-431-
54399-2

Statistical Computing in Nuclear Imaging.
A. Sitek. CRC Press/Taylor & Francis, 2015.
$119.95 (251 pp.). ISBN 978-1-4398-4934-7

Wavelets in Neuroscience. A. E. Hramov
et al. Springer, 2015. $129.00 (318 pp.). ISBN
978-3-662-43849-7

chemical physics

Analysis of Kinetic Reaction Mechanisms.
T. Turanyi, A. S. Tomlin. Springer, 2014.
$179.00 (363 pp.). ISBN 978-3-662-44561-7

Liquid Explosives. J. Liu. Springer, 2015.
$179.00 (344 pp.). ISBN 978-3-662-45846-4

Polymeric Cryogels: Macroporous Gels
with Remarkable Properties. O. Okay, ed.
Springer, 2014. $259.00 (330 pp.). ISBN 978-
3-319-05845-0

Refractories for Aluminium: Electrolysis
and the Cast House. A. Yurkov. Springer,
2015. $119.00 (254 pp.). ISBN 978-3-319-
11441-5

Salts of Amino Acids: Crystallization,
Structure and Properties. M. Fleck, A. M.
Petrosyan. Springer, 2014. $209.00 (574 pp.).
ISBN 978-3-319-06298-3

Simulation Studies of Recombination
Kinetics and Spin Dynamics in Radiation
Chemistry. A. Agarwal. Springer, 2014.
$179.00 (339 pp.). ISBN 978-3-319-06271-6

computers and
computational physics
Computational Electromagnetics—Retro-
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