Sourcebook for Teachers of Physics (Uni-
versity of Wisconsin Press, 2006) is
aimed more at generating interest in the
subject than at offering experimental ex-
periences to students (see the review in
PHYSICS TODAY, October 2006, page 67).
Yaakov Kraftmakher, a professor
emeritus of physics at Bar-Ilan Univer-
sity in Israel, has written a nearly en-
cyclopedic book containing 88 experi-
ments and demonstrations that he has
developed, adapted, or refined for his
university. Having published exten-
sively in physics education journals
during the past 50 years, he is well qual-
ified for the task. Most of the experi-
ments require a computer and make
extensive use of ScienceWorkshop data-
acquisition equipment and DataStudio
analysis software from PASCO Scien-
tific, a manufacturer of scientific prod-
ucts for instructors; most of the addi-
tional equipment mentioned in the
book can also be obtained from PASCO.
Kraftmakher’s book is a truly im-
pressive work, with something for
everyone. The first chapter contains 20
experiments aimed at high-school stu-
dents; however, many of those experi-
ments involve topics not normally
taught in US high schools and thus
would be more suited for an introduc-
tory-level college physics course. The
author then offers 38 experiments that
would be appropriate for physics
majors: in mechanics, molecular physics,
electricity, magnetism, optics, atomic
physics, and condensed-matter physics.
A chapter on Nobel Prize-winning ex-
periments includes eight experiments
that demonstrate the principles for
which the award was given, but it does
not attempt to replicate the methods
and equipment originally used. The
final chapter contains 22 relatively
straightforward but open-ended stu-
dent projects, with many of the details
left to the ingenuity of the student.
Most of the experiments include a
brief description; a list of the required
equipment; a short tutorial on the rele-
vant physics, with the essential equa-
tions and references; diagrams of the
setup; and sample experimental results.
The book includes historical notes, ap-
proximately 600 annotated references,
photographs of historic figures, and def-
initions of important units. The chapter
on Nobel Prize experiments has photo-
graphs of the winners and quotes from
the people who introduced their Nobel
lectures. The book is nicely laid out, al-
though without color, and is well or-
ganized and nearly free of typographi-
cal errors and inaccuracies. The level
of detail varies from 15 pages on
thermionic emission to 2 pages for many
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of the student projects. A majority of the
experiments are more appropriate for
the laboratory than the lecture, because
they involve detailed acquisition and
analysis of data and therefore do not
have the pizzazz that makes for a good
lecture demonstration.

I have only a few quibbles with
Kraftmakher’s book. He uses some non-
standard terminology; for example, he
denotes the voltage by U rather than by
V, and he calls u,, the magnetic constant
rather than the permeability. He rarely
discusses sources and analyses of ex-
perimental errors and sometimes omits
the expected values of the results. He
gives no vendor sources for the non-
PASCO instruments that are used and
rarely mentions hazards or safety is-
sues. Some topics, including plasmas,
radioactivity, and chaos, are absent or
only briefly discussed. But such con-
cerns are relatively minor and do not
diminish my admiration for his book.

Although Experiments and Demon-
strations in Physics looks and feels like a
textbook, it is aimed at anyone who
wants to incorporate more and better
exercises into the development or the
presentation of laboratory courses or
lecture demonstrations. And it is espe-
cially helpful to those who already use
PASCO equipment.

Julien C. Sprott
University of Wisconsin—-Madison

Chemical Sensors

An Introduction for Scientists
and Engineers

Peter Griindler
Springer, New York, 2007. $99.00
(273 pp.). ISBN 978-3-540-45742-8

Chemical Sensors: An Introduction for Sci-
entists and Engineers is a 273-page
monograph that offers what its subtitle
claims. But I would qualify the a0
text even further as an intro- |
duction to chemical sensors |
for undergraduate students
studying chemistry, physics,
or engineering. At that level
of presentation, understand-
ing the subject requires only
high-school-level physics and
chemistry.

The book is well organized;
its 10 chapters include an in-
troduction to and discussion of the fun-
damentals of chemical sensors. Its cov-
erage of semiconductor structures as
chemical sensors and of chemical sen-
sors as detectors and indicators provides
some information for novices in the
field. The discussion of specific types of
sensors is divided into four main princi-

Chemical

Sensors

ples of chemical transduction, the con-
version of a molecular reaction into a
measurable output signal: heat (thermal
sensors), inertial mass (mass sensors),
electrochemical (potentiometric and am-
perometric sensors and chemiresistors),
and optical (optical fibers and planar
waveguides). Surprisingly, capacitive
sensors are unnecessarily treated as a
separate subgroup of electrochemical
sensors; they should have been included
under chemiresistors.

Griindler is a professor at the Leibniz
Institute for Solid State and Materials
Research Dresden in Germany. His
book, a translation of the 2004 German
edition, is well balanced, without undue
emphasis on any specific area but one—
the author goes into depth in the final
chapter when discussing hybridization
sensors, his area of interest. The chapter
not only covers each type of hybridiza-
tion sensor but also contains a brief but
useful description of its practical appli-
cations. That chapter should create a
warm and fuzzy feeling in the hearts of
engineers, who otherwise could inter-
pret the book as just another treatise on
some abstract instrumentation.

The author covers a few controver-
sial devices, such as microfabricated
reference electrodes and potentiometric
immunosensors. Microfabricated refer-
ence electrodes, although frequently
described in the literature, are not real-
istic due to their small volume and
short lifetime. Likewise, alluding to po-
tentiometric immunosensors is mis-
leading because direct potentiometric
measurement of a change in charge
from immunochemical reaction is not
possible. Luckily, those points are not
elaborated on in any detail and there-
fore can be disregarded.

The elementary level at which the
book is written leaves the reader with a
comfortable feeling that there are no
problems left in the field of
chemical sensors and that
everything regarding sensors
works just fine. Interestingly,
that characteristic is precisely
why the book can serve well as
an introduction to chemical
sensing but also why it should
not be considered as a founda-
tion for graduate research.

Griindler’s approach could
be a good marketing tool, and it
could also lure unsuspecting novices to
the field of chemical sensors. Numerous
multiauthored books, such as Sensors Up-
date (Wiley-VCH, 1996-2003), edited by
Henry Baltes, Wolfgang Gopel, and
Joachim Hesse, and the many volumes of
the Springer Series on Chemical Sensors
and Biosensors (2004-2007), edited by
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Otto Wolfbeis, discuss chemical sensors

in much greater depth. A serious re-

searcher would certainly have to consult

those texts, or something similar to them,

to find out the complete story of chemical
Sensors.

Jiri Janata

Georgia Institute of Technology

Atlanta

Physics of the
Human Body

Irving P. Herman
Springer, New York, 2007. $129.00
(857 pp.). ISBN 978-3-540-29603-4

Sometime this year the Scientific Foun-
dation for Future Physicians Committee
will issue a report reevaluating the basic
science training of future physicians.
The effort is jointly sponsored by the
Howard Hughes Medical Institute and
the Association of American
Medical Colleges. The antici-
pated outcome of both the
committee’s work and a pro- [
posed follow-up conference on Ph
introductory physics for the life
sciences will be a set of recom-
mended competencies in basic
science that will most likely de-
fine new standards
for medical-school admissions
and the Medical College Ad-
mission Test. Thus Irving Herman’s
Physics of the Human Body comes at a pro-
pitious time for a careful rethinking of
how physics should be taught to pre-
medical students and for designing a
curriculum that goes beyond the foun-
dational physics topics clearly required
for the study of other sciences.

The text is a welcome alternative ap-
proach to introductory physics for pre-
medical students and is an excellent
prelude to topics in bioengineering.
Medically oriented physics texts at the
introductory level are few and far be-
tween and sometimes out of date, al-
though readers will find in Herman’s
book a helpful and thorough bibliogra-
phy of similar works. Herman, a pro-
fessor in and chair of the applied
physics and applied mathematics de-
partment at Columbia University, de-
veloped the book from lecture notes he
used to teach an engineering course.
His intensive engagement shows in the
quality of the prose and the extensive
and interesting set of problems accom-
panying each chapter.

Because the author’s interest is in
using physics rather than in teaching
the subject from scratch, the level is
more appropriate for a second-semester
course that follows an introductory me-
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chanics course or for a second-year se-
quence that includes the book’s chap-
ters on advanced topics such as feed-
back and control. The author suggests
that instructors use the text as a com-
panion book for a sequence of physics
courses for the life sciences. Herman
presumes that students will be com-
fortable with integral and differential
calculus and willing to use simple
applications of ordinary differential
equations.

The book’s emphasis is on the
macrophysics of body physiology, a
subject highly relevant to first-year
medical students. However, in a few in-
stances, the microphysics is also de-
scribed, notably in the chapter on the
molecular mechanisms behind muscu-
lar activity. The book does not cover
topics in biomaterials, biophysics, and
medical physics, such as applications of
radiation in therapy and imaging. The
organization varies appropri-
ately between topics related
by a common physical basis
= (for example, fluids, metabo-
lism, statics of the body, and
applications of electricity and
magnetism) or by body sys-
tems (cardiovascular, respira-
tory, auditory, and visual).

One novel and useful fea-
ture of Herman'’s book is the
first chapter, which is a self-
contained guide to medical terminol-
ogy, including anatomical terms and
the systems used by physicians for de-
scribing the body’s orientation and mo-
tion. Students and physics instructors
will appreciate the author’s inclusion of
a pronunciation guide and handy tables
of physiological data for modeling a
standard (male) human body. Also ap-
pealing is the author’s canny inclusion
of topics engaging to students. He in-
cludes the design of sports equipment
and apparel to optimize their athletic
utility while minimizing the potential
for injury, the mechanics of bone frac-
ture, and a thorough analysis of the en-
ergetics of weight loss in which Her-
man wryly defines the “standard
donut” as a unit of measurement.

In short, Physics of the Human Body
contains much to enrich the training of
life sciences students and help them
appreciate how even basic physics is
increasingly important to medicine.
Although the book requires a real com-
mitment on the part of physics instruc-
tors who are unfamiliar with physiol-
ogy, its pedagogical approach makes it
a suitable textbook.

Suzanne Amador Kane
Haverford College
Haverford, Pennsylvania

acoustics

Auralization: Fundamen-
tals of Acoustics, Model-
ling, Simulation, Algorithms and Acoustic
Virtual Reality. M. Vorlander. RWTHedition.
Springer, New York, 2008. $129.00 (335 pp.).
ISBN 978-3-540-48829-3

astronomy and
astrophysics

Annual Review of Astronomy and As-
trophysics. Vol. 45. R. Blandford, ]. Kor-
mendy, E. van Dishoeck, eds. Annual Re-
views, Palo Alto, CA, 2007. $85.00 (701
pp.)- ISBN 978-0-8243-0945-9

From Z-Machines to ALMA: (Sub) Mil-
limeter Spectroscopy of Galaxies. A. J.
Baker et al., eds. Astronomical Society of the
Pacific Conference Series 375. Proc. wksp.,
Charlottesville, VA, Jan. 2006. Astronomical
Society of the Pacific, San Francisco, 2007.
$77.00 (310 pp.). ISBN 978-1-58381-311-9

Guide to Observing Deep-Sky Objects:
A Complete Global Resource for As-
tronomers. J. A. Farinacci. Patrick Moore's
Practical Astronomy Series. Springer, New
York, 2008. $29.95 paper (196 pp.). ISBN
978-0-387-72850-6, CD-ROM

High Time Resolution Astrophysics.
D. Phelan, O. Ryan, A. Shearer, eds. As-
trophysics and Space Science Library 351.
Springer, New York, 2008. $159.00 (349
pp.)- ISBN 978-1-4020-6517-0

Hipparcos, the New Reduction of the
Raw Data. F. van Leeuwen. Astrophysics
and Space Science Library Series 350.
Springer, New York, 2007. $169.00 (449
pp.)- ISBN 978-1-4020-6341-1, DVD-ROM

An Introduction to the Physics of Inter-
stellar Dust. E. Kriigel. Series in Astronomy
and Astrophysics. Taylor & Francis, New
York, 2008. $79.95 (387 pp.). ISBN 978-1-
58488-707-2

Jets from Young Stars: Models and Con-
straints. J. Ferreira, C. Dougados, E. Whe-
lan, eds. Lecture Notes in Physics 723.
Springer, New York, 2007. $59.95 (228
pp.)- ISBN 978-3-540-68033-8

Library and Information Services in As-
tronomy V: Common Challenges, Un-
common Solutions. S. Ricketts, C. Birdie,
E. Isaksson, eds. Astronomical Society of the
Pacific Conference Series 377. Proc. conf.,
Cambridge, MA, June 2006. Astronomical
Society of the Pacific, San Francisco, 2007.
$77.00 (436 pp.). ISBN 978-1-58381-316-4

Multiple Stars Across the H-R Diagram.
S. Hubrig, M. Petr-Gotzens, A. Tokovinin,
eds. ESO Astrophysics Symposia. Proc.
wksp., Garching, Germany, July 2005.
Springer, New York, 2008. $109.00 (303
pp.)- ISBN 978-3-540-74744-4

NNNO06: Next Generation Nucleon
Decay and Neutrino Detectors 2006. R. J.
Wilkes, ed. AIP Conference Proceedings 944.
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