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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
2015 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. 
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ON JANUARY 15, 2015
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Particle physics is a difficult subject
to cover in a textbook. It has a long his-
tory, and as is true throughout physics,
new discoveries are still being made.
Furthermore, that particle physics is
based on rich mathematics makes it im-
possible to describe without, for exam-
ple, group theory. The discipline is
grounded in quantum field theory,
which students seldom take before en-
countering a particle-physics course.
The author must develop an abridged
version so as to convey the science.

I would recommend Thomson’s text
to any physicist interested in learning
the subject. It contains excellent physi-
cal explanations that help make it use-
ful as a self-study guide or for a year-
long course. The excellent mix of theory
and phenomenology requires that the
chapters be consumed in sequence.
That makes the book less suitable for a
one-semester undergraduate physics
course with time for only a few selected
topics. However, it would still be a very
useful companion text for such a
course.

Many authors start with a historical
treatment, beginning with J. J. Thom-
son’s discovery of the electron in 1897.
But author Mark Thomson forgoes the
historical route to present the material
more coherently. After a short overview
of the standard model of particle
physics, he delves into how particles in-
teract with matter and provides a short
description of the different detector
technologies used in modern experi-
ments. The nod to detectors is a nice ad-
dition, given that many similar texts do
not discuss experimental issues at all.
But I would have liked to see it ex-
panded to include a discussion of how
experimentalists use triggers, collect
data, and re-create tracks to enable
physics analyses. The book goes on to
cover aspects of the standard model,
based almost exclusively on tree-level
(lowest perturbative order) properties.
Only in a few places where higher-
order loop effects are crucial are they
discussed, which is perfectly reason-
able for a book at the level the author is
shooting for.

Throughout the text, just enough
mathematics is introduced to facilitate
the presentation of theory and phenom-
enology. Thomson has an excellent abil-
ity to explain physics and pull it out of
the math. For instance, starting with
perturbation theory he motivates the
use of Feynman diagrams, usually de-
rived from path integrals. Later, he uses
helicity amplitudes to evaluate matrix
elements. A practitioner would usually
not do the calculation in that way, but

Thomson uses it to elucidate some of
the physical aspects that would be hid-
den in the standard trace formalism
(which he introduces in an optional sec-
tion). A less successful explanation is
given for the Higgs mechanism, in
which the Lagrangians that suddenly
appear increase the complexity and
cloud the physics for the initiate.  

Thomson has experience in different
experimental collaborations, including
the ATLAS experiment at CERN’s Large
Hadron Collider and the Long-Baseline
Neutrino Facility. Clearly his profes-
sional interests influenced the text,
which focuses on the important topics
of weak interactions, CP (charge conju-
gation plus parity) violation, and neu-
trino oscillations. He dedicates a short
section to the Higgs discovery and also
includes a discussion of the theoretical
necessity for the Higgs mechanism to
break electroweak symmetry. 

It is surprising that Modern Particle
Physics provides no substantive discus-
sion of precision electroweak physics,
rare B decays, or top-quark physics—
topics in Thomson’s research portfolio.
The author devotes a section to open
questions in particle physics, but it’s too
short. I understand the pedagogical rea-
soning behind those choices, but given
the current state of particle physics, I
think it is particularly important for
texts to develop physics beyond the
standard model. All of the model’s par-
ticle content has now been found, and
yet mysteries remain. Given Thomson’s
excellent presentation of the material he
covered, I would have liked to see his
exposition of those puzzles as well. 

Adam Leibovich
University of Pittsburgh

Pittsburgh, Pennsylvania

Wizards, Aliens, 
and Starships
Physics and Math in Fantasy
and Science Fiction
Charles L. Adler
Princeton U. Press, 2014. $29.95 
(378 pp.). ISBN 978-0-691-14715-4

Wizards, Aliens, and Starships: Physics
and Math in Fantasy and Science Fiction is
a fascinating book. As I started to read
it, what immediately caught my atten-
tion was the passion and excitement
that author Charles Adler instills in the
text. I couldn’t put it down. 

Adler’s goal is to explain the feasibil-
ity of some physics underlying popular
works of science fiction and fantasy, in
books and in films. His enthusiasm for
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books

the genre is evident from the
start, where he dedicates his
book to the celebrated science
fiction author Poul Anderson. 

The book sets itself apart in
the first few chapters with its
discussion of the physics of the
Harry Potter series. One of the
first concepts he considers is the
power of “disapparation,” the ability to
vanish from one location and then reap-
pear almost immediately someplace
else. Adler compares that to the action
of a transporter machine in the Star Trek
series. He discusses how disapparation
may violate various conservation laws.
In addition, he points out, it requires
the person to be killed then brought
back to life elsewhere, which is “im-
plausible.” He also considers the feasi-
bility of that power in terms of the
physics of quantum teleportation, su-
perconductivity, and Bose–Einstein
condensation.

A significant portion of Wizards,
Aliens, and Starships is devoted to space
travel and the question of whether it
will be commonplace. To start the dis-
cussion, Adler reminds the reader of the
many works on the theme, including
the movie 2001: A Space Odyssey and
Ray Bradbury’s classic book, The Mar-
tian Chronicles. Adler confronts the
reader with the realities of the high cost
of space travel by alluding to the funda-
mentals of orbit mechanics and the
rocket equation. In short, conventional
space travel is extremely expensive—
and it’s dangerous, too. 

Adler also discusses how exploiting
gravity slingshots or chaotic orbits can
help conserve fuel during manned in-
terplanetary space travel by conven-
tional rockets. For the chaotic-orbits ap-
proach, he mentioned my work for
Japan’s Hiten mission showing that har-
nessing chaotic orbits can save fuel, but
at the cost of much slower travel.

Alternative space-travel methods
are discussed, including the space ele-
vator and exotic yet-to-be-developed
propulsion systems. Adler goes even
further, considering interstellar travel
in the context of Albert Einstein’s theory
of relativity. For a real mind bender, he
even takes a look at faster-than-light
travel and the weird realm of time
travel, whose “grandfather paradox”
has been studied by Kip Thorne and
others. 

The remainder of the book takes the
reader on a wild ride, starting with the
search for habitable planets and mov-
ing on to how we would communicate
with aliens if we discovered they exist.
To test the likelihood that advanced

alien civilizations are out there,
Adler applies the Drake equa-
tion, based on a probabilistic ar-
gument used to estimate the
number of active extraterres-
trial civilizations in the Milky
Way.

Adler brings some incredible
concepts to life in his discussion

of building artificial worlds, such as the
one in Larry Niven’s classic Ringworld,
about an enormous ring-like structure
surrounding a star. Also discussed is
Freeman Dyson’s “Dyson sphere,”
which would surround the Sun or an-
other star and capture energy. And
Adler explores the feasibility of huge
space colonies, such as those envi-
sioned by Princeton University high-
energy physicist Gerard O’Neill. The
cost would be out of this world.  

Accessible to anyone with knowl-
edge of high school algebra and
physics, Wizards, Aliens, and Starships is
spellbinding and offers a totally uncon-
ventional way to study basic concepts
in modern physics.  

Edward Belbruno
Princeton University

Princeton, New Jersey

astronomy and astrophysics
The Early Evolution of the Atmospheres 
of Terrestrial Planets. J. M. Trigo-Rodriguez,
F. Raulin, C. Muller, C. Nixon, eds. Springer,
2013. $199.00 (186 pp.). ISBN 978-1-4614-
5190-7
Physics and Chemistry of Circumstellar
Dust Shells. H.-P. Gail, E. Sedlmayr. Cam-
bridge U. Press, 2014. $130.00 (683 pp.). ISBN
978-0-521-83379-0
Radiative Processes in High Energy Astro-
physics. G. Ghisellini. Springer, 2013. $49.99
paper (147 pp.). ISBN 978-3-319-00611-6
Young Sun, Early Earth and the Origins of
Life: Lessons for Astrobiology. M. Gargaud
et al. Springer, 2013. $69.95 paper (300 pp.).
ISBN 978-3-642-22551-2

atomic and 
molecular physics
Annual Review of Cold Atoms and Mole-
cules. Vol. 2. K. W. Madison et al., eds. World
Scientific, 2014. $138.00 (418 pp.). ISBN 978-
981-4590-16-7
Molecular Magnets: Physics and Applica-
tions. J. Bartolomé, F. Luis, J. F. Fernández,
eds. Springer, 2014. $179.00 (395 pp.). ISBN
978-3-642-40608-9
Perfect/Complete Scattering Experiments:
Probing Quantum Mechanics on Atomic
and Molecular Collisions and Coinci-
dences. H. Kleinpoppen, B. Lohmann, A. N.
Grum-Grzhimailo. Springer, 2013. $179.00
(340 pp.). ISBN 978-3-642-40513-6

Theoretical Femtosecond Physics: Atoms
and Molecules in Strong Laser Fields.
F. Grossmann. Springer, 2013. $69.99 (254
pp.). ISBN 978-3-319-00605-5
Young-Type Interferences with Electrons:
Basics and Theoretical Challenges in
 Molecular Collision Systems. F. Frémont.
Springer, 2014. $129.00 (227 pp.). ISBN 978-
3-642-38478-3

biological and 
medical physics
Advances in Bio-Mechanical Systems and
Materials. A. Öchsner, H. Altenbach, eds.
Springer, 2013. $129.00 (146 pp.). ISBN 978-
3-319-00478-5
Bio-inspired Asymmetric Design and
Building of Biomimetic Smart Single
Nanochannels. X. Hou. Springer, 2013.
$129.00 (127 pp.). ISBN 978-3-642-38049-5
Computational Methods to Study the
Structure and Dynamics of Biomolecules
and Biomolecular Processes. A. Liwo, ed.
Springer, 2014. $229.00 (810 pp.). ISBN 978-
3-642-28553-0
Fluorescence in Bio-inspired Nanotech -
nology: First as Probe, Then as Function.
J. Hannestad. Springer, 2013. $129.00 (119
pp.). ISBN 978-3-319-01067-0
Interstitial Prostate Brachytherapy: LDR-
PDR-HDR. G. Kovács, P. Hoskin, eds.
Springer, 2013. $179.00 (260 pp.). ISBN 978-
3-642-36498-3
Mathematical Biophysics. A. Rubin, G. Riz -
nichenko. Springer, 2014. $179.00 (273 pp.).
ISBN 978-1-4614-8701-2
Polyextremophiles: Life Under Multiple
Forms of Stress. J. Seckbach, A. Oren, 
H. Stan-Lotter, eds. Springer, 2013. $209.00
(634 pp.). ISBN 978-94-007-6487-3
Protein–Nanoparticle Interactions: The Bio-
Nano Interface. M. Rahman et al. Springer,
2013. $139.00 (84 pp.). ISBN 978-3-642-37554-5
Structure and Physics of Viruses: An Inte-
grated Textbook. M. G. Mateu, ed. Springer,
2013. $259.00 (728 pp.). ISBN 978-94-007-
6551-1
Terahertz Biomedical Science and Tech -
nology. J.-H. Son, ed. CRC Press/Taylor &
Francis, 2014. $149.95 (357 pp.). ISBN 978-1-
4665-7044-3

chemical physics
8th Congress on Electronic Structure: Prin-
ciples and Applications (ESPA 2012); A
Conference Selection from Theoretical
Chemistry Accounts. J. J. Novoa, M. F. Ruiz-
López, eds. Springer, 2014. $129.00 (230 pp.).
ISBN 978-3-642-41271-4
Annual Review of Physical Chemistry.
Vol. 65. M. A. Johnson, T. J. Martínez, P. S.
Cremer, J. T. Groves, eds. Annual Reviews,
2014. $96.00 (643 pp.). ISBN 978-0-8243-1065-3
Diamond and Related Nanostructures.
M. V. Diudea, C. L. Nagy, eds. Springer, 2013.
$179.00 (393 pp.). ISBN 978-94-007-6370-8
An Introduction to Markov State Models
and Their Application to Long Timescale

new books


