New Product!

1.7K Closed
Cycle Cryostat

Applications:

Low Heat load
X-ray diffraction
Neutron Scattering

Non-optical

e Closed Cycle Displex System with
Open cycle Joule Thompson
circuit.

e Continuous operation at 1.7K
(no_hold time cycling)

¢ No orientation limitations

¢ Designed to fit on a Huber
Cryostat Carrier. Minimal blind
segment.

System Components:

e Displex DE-202 with
compressor and helium flex lines

¢ \acuum Shroud, Radiation
Shield per user requirements.

e Temperature control sensors
and heater.

e Sample environment is static
helium exchange gas.
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Physics of Superheroes. I was terribly
disappointed.

The worst one is the book about
Bond—James Bond—by Parker, a
professor emeritus of physics at Idaho
State University. The text drifts from
merely annoying to sloppy. For exam-
ple, he assumes every reader has a
vivid memory of every moment of
every Bond movie, and his ski-jump
figure doesn’t correspond to his text.
The book also ranges from irrelevant
to misleading to historically inaccu-
rate to just plain wrong. Parker in-
troduces a discussion on lasers by dis-
cussing Maxwell’s equations and then
never uses them; he implies that
phase sensitivity is essential to three-
dimensional perception; he wrongly
asserts that Albert Einstein’s £ = mc?
played a major role in the invention of
the atomic bomb; and his description
of nuclear weapons shows that he
never read Richard Rhodes’s excellent
The Making of the Atomic Bomb
(Simon & Schuster, 1986). Almost
every page of Parker’s book is seri-
ously defective.

Kakalios’s The Physics of Super-
heroes is better, but he is up against an
impossible problem. Most science-
fiction movies make a reasonable
attempt at obeying physics, with a no-
table exception being Paramount
Picture’s The Core, but comic books
make no attempt at all. Kakalios, a
professor of physics at the University
of Minnesota, Minneapolis, teaches a
freshman seminar with the attractive
name “Everything I Needed to Know
About Physics I Learned from Comic
Books.” But his book shows that the
seminar’s catchy title is a gross exag-
geration. Most of what superheroes do
in comic books cannot be made com-
patible with physics. Kakalios hardly
tries to reconcile the science fiction of
comics with physics. Instead, he de-
scribes the powers of comic-book su-
perheroes and uses those traits as an
opportunity to launch into interesting
physics. So, for example, a superhero
who can walk through walls is used as
an excuse to discuss quantum me-
chanical tunneling. But Kakalios’s fun-
damental conclusion, which is correct,
is that the hero’s abilities are totally in-
compatible with quantum mechanics.
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The author offers an interesting dis-
cussion of the historical development
of some of the superheroes. For exam-
ple, for the first year of Superman’s
comic-book existence, he couldn’t fly;
he could only “leap tall buildings in a
single bound” as a consequence of his
strength. Kakalios uses Superman’s
leaping ability to do some elementary
physics calculations.

The beauty of physics is well hid-
den in both books. Parker writes down
lots of equations, but he just pulls
them out of the air, with no explana-
tion or derivation or relationship to
anything else. Kakalios offers virtu-
ally no equations, except for a one-
dimensional version of the Schro-
dinger equation, apparently placed
among the superhero images just to
offer some mathematical dazzle. The
contents of the books read like the
sophomoric discussions by physics
students who are making fun of comic
books or Bond movies, and who are
trying to show their wit and erudition.
I can’t figure out who would like the
books. There are some nice moments,
but they are too far apart to make
them worth reading. I doubt that any
reader of PHYSICS TODAY would enjoy
either book, and I strongly advise
against giving them as presents to
either children or adult fans of comic
books or James Bond—and I am a fan
of both.

Krauss, author of the Star Trek
book, wrote a foreword to Kakalios’s
book. He cleverly managed to write
nearly two pages without endorsing
it, other than calling it “far-reaching.”
He talked instead about the joy he has
found in comic books. The Physics of
Superheroes and Death Rays, Jet
Packs, Stunts and Supercars are
nowhere near the standard he has set.
I give the books a thumbs-down—
with both hands. If you want to give
those who love reading about the sci-
ence of science fiction a present, give
them The Physics of Star Trek, still
the best of its genre.

Richard Muller
University of California at Berkeley

Sculptured Thin Films:
Nanoengineered Mor-
phology and Optics

Akhlesh Lakhtakia

and Russell Messier

SPIE Press, Bellingham, WA,
2005. $75.00 (299 pp.).

ISBN 0-8194-5606-3

The title of Sculptured Thin Films:
Nanoengineered Morphology and
Optics, by Akhlesh Lakhtakia and
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Russell Messier, is eye-catching. The
book encompasses the concepts of
emerging nanotechnologies for optical
devices based on sculptured thin films
(STFs). The field is a highly special-
ized and interdisciplinary one requir-
ing expertise in materials-science and
technology subjects—for example,
well-identified deposition processes
and parameters that both have repro-
ducible structure—property correla-
tion for STFs and devices. The field
also requires an intimate knowledge
of wave optics and electromagnetism,
guidelines for practical device design
and fabrication, and testing methods.

The task of providing such infor-
mation is obviously daunting and has
been accomplished so far only in care-
fully edited books with chapters con-
tributed by experts in specific sub-
fields. I was thus intrigued by the
book from SPIE Press written by only
two authors. Lakhtakia and Messier,
who are both with the department of
engineering sciences and mechanics
at the Pennsylvania State University,
have published extensively in their
respective areas of expertise. In fact,
in their preface they raise readers’ ex-
pectations to a new height: Their goal
is to present a clear understanding of
the morphology and optical response

characteristics of nanoengineered
STFs and propose a recipe for poten-
tial optical devices.

However, I was disappointed, as
their goal is not met. Their book
rather resembles an extended re-
search report on chiral STF's and their
likely applications. After the overview
in chapter 1, the authors address
thin-film morphology in three brief
chapters: History of Thin-Film Mor-
phology (21 pages), Engineering of
Thin-Film Morphology (33 pages),
and Speculation on STF Morphology
(7 pages). They cover STF deposition
methods in another small chapter ti-
tled PVD Methods for STF (17 pages).
These four chapters are descriptive
but lack details that enable readers to
correlate the morphology with the
deposition parameters and process,
and with the resultant properties of
the film. Developing a physical vapor
deposition (PVD) process with
deposited-film structure and proper-
ties that are reproducible—even for
single-element thin films—is highly
complex. For a controlled deposition
of optical-device-quality STF's, the
process needs many bells and whistles
that necessitate an understanding of
the deposition environment, its chem-
istry and control mechanisms, and de-

vice characteris-
tics. Except for cit-
ing a few general Sculptured Thin Films
references on PVD, ==
the authors do not
discuss these criti-
cal issues.

In the next four
chapters, which
cover  reflection
and transmission
of electromagnetic waves through
columnar thin films (CTFs), sculp-
tured nematic thin films (SNTFs),
and chiral STF's, the authors use con-
stitutive relations and modal repre-
sentations to solve for the propagation
parameters. The parameters are then
related to the anisotropic dielectric
constants and refractive indices of the
films. The authors extensively use the
Mathematica program, which is pro-
vided in a CD that comes with the
book. But their higher-order polyno-
mial curve fits have too many unsub-
stantiated variables, and so their dis-
cussion on morphology and optics in
these chapters is speculative at best.
Before one can confidently build in-
telligently nanoengineered CTFs and
STFs with the potential to be used in
devices, any prediction of properties
should be authenticated by comparing
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with the actual measured data; and
such a comparison is sorely lacking in
this book.

In the last chapter the authors
present mostly computed perfor-
mances of chiral STFs for use in such
applications as optical filters, optical
sensors, optical emitters, and tuning
and bandwidth control. Use of poros-
ity in chiral STF's for such optical de-
vices as sensors, emitters, or tuning
and bandwidth control is far too spec-
ulative at this stage of development.

The scope of the book, per its title
and preface, is far too broad and ambi-
tious to handle. The authors suggest
that it is targeted for graduate stu-
dents in optics, practicing engineers in
industry, or expert researchers. I
would not, however, consider Sculp-
tured Thin Films as a graduate text be-
cause of the shortcomings listed above.
Practicing engineers in industry will
find little use for the book as they look
for workable recipes that are soundly
tested against actual products.

Lakhtakia and Messier’s book
could be a good compendium and ref-
erence to students and researchers
studying chiral-STF materials, prop-
erties, and potential applications. It
includes an extensive bibliography—
almost 450 references, with 122 being
literature published by Lakhtakia
and his colleagues—which could be
useful for researchers in the field.
But for understanding the controlled
nanoengineering of optical-device-
quality STFs and useful devices, read-
ers will have to dig deep for other
books and journal articles.

Dilip K. Paul
Bethesda, Maryland

China and Albert
Einstein: The Reception
of the Physicist and His
Theory in China
1917-1979

Danian Hu

Harvard U. Press, Cambridge,
MA, 2005. $39.95 (257 pp.).
ISBN 0-674-01538-X

Since the time of biochemist and his-
torian Joseph Needham, many stud-
ies on science in East Asia have fo-
cused on the traditional science that
preceded the introduction of Western
science. But as scientific and techno-
logical contributions from East Asia
become increasingly visible, more
studies on modern science and tech-
nology will appear. Danian Hu’s
China and Albert Einstein: The Re-
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ception of the Physicist and
His Theory in China 1917-
1979 was published while
the world celebrated the cen-
tennial of relativity’s birth
and world leaders paid in-
creasingly serious attention
to China as a rising global
leader. The book makes an
important and timely addi-
tion to the historical studies
of modern science in East
Asia. Hu, an assistant professor of his-
tory at the City College of New York,
demonstrates an impressive familiar-
ity with relevant primary sources, pub-
lished and unpublished, and illumi-
nates a richness of his subject.

Readers might find the book overly
descriptive; in particular, the first
chapter, on the introduction of West-
ern science to China, which begins
with the Italian Jesuit priest Matteo
Ricci arriving in the country during
the Ming Dynasty, might seem too
lengthy. Nevertheless, Hu attempts to
make several thought-provoking ar-
guments. In explaining China’s quick
and unanimous reception of relativity
theory in the years after 1917, he first
stresses Japan’s influence through
translations of writings on relativity
theory in Japanese—most notably
translations of Ishiwara Jun and
through Chinese students who had
studied physics in Japan. If Hu is cor-
rect, this revelation marks an impor-
tant revision of the current thrust in
Chinese history of science, which em-
phasizes Japan’s negative roles.

Second, Hu argues that the absence
of the research and educational tradi-
tions of classical physics set the stage
for China’s positive reception of rela-
tivity theory in the late 1910s through
the 1930s. Yet, I find this argument
less convincing than the first. Cer-
tainly, the absence of a tradition in
classical physics almost logically en-
tails the lack of opposition against rel-
ativity theory based on classical phys-
ical ideas. But the book does not
historically demonstrate the specific
roles that the absence allegedly played.
The author could have achieved such a
demonstration through a comparative
study, which he does not.

I believe a fundamental problem of
the book might be its formulation of
its central goal: to explain China’s
quick reception of relativity theory.
Hu seems to assume that China pas-
sively received the same relativity
theory as the one in Europe or in
Japan. Today’s historians of science
who are concerned with the dissemi-
nation of scientific ideas would find
Hu’s approach unacceptable. The au-
thor fails to ask what consequences

EINSTEIN

language, culture, institu-
tional differences, or Japan’s
influence had in the concep-
tualization and practices of
relativity theory in China.
This shortcoming is unfortu-

& nate because, considering
ALBERT  the author’s familiarity with
the subject, he easily could
have theorized how the prac-
tices of relativity theory dif-
fered in China from those in
the West.

One argument that I find poten-
tially fascinating is that the revolu-
tionary atmosphere engendered by
the May Fourth Movement in Beijing
in 1919 helped the reception and dis-
semination of relativity theory, which
Chinese intellectuals in the late 1910s
and early 1920s deemed as revolu-
tionary. Unfortunately, Hu does not
fully develop that intriguing theme.
His argument does not go much fur-
ther than pointing out superficial con-
nections between the Zeitgeist and
perceptions of relativity theory, and
his closer biographical investigations
of physicists do not substantiate the
link between the politico—cultural en-
vironment and relativity theory.

The most interesting and success-
ful part of the book is the discussion
of relativity theory during China’s
Cultural Revolution (1966-1976). The
chapter might give a sense of déja vu
to readers familiar with the works of
Loren Graham, Mark Walker, and
others on science in Soviet Russia and
Nazi Germany. Compared with those
earlier studies on science and ideol-
ogy, the picture that Hu’s book pre-
sents appears to be somewhat simplis-
tic, one in which political pressures
distort truthful science while honest
and heroic scientists fight against cor-
rupt politicians. In addition, I cannot
help but wonder whether China’s nu-
clear program had any relevance in the
vindication of relativity theory—a
question Hu does not explicitly con-
sider. Nonetheless, the author shows
that the study of Chinese science dur-
ing the Cultural Revolution might lead
to an important reexamination of the
relation among science, ideology, and
politics throughout the world.

Overall, the analytical framework
of Hu’s book is problematic. Thus the
author sometimes gives unsatisfac-
tory analyses of rich and fascinating
materials and fails to ask potentially
important questions. His strength
seems to lie in his studious accounts
of complex stories. Despite its short-
comings, his meticulously documented
study is an important step forward in
understanding some aspects of the his-
tory of science in 20th-century China.

CHINA

www.physicstoday.org





