conducted research in non-
linear field theory.

The attempted post-World
War I Communist revolution
in Munich during the last
years of Heisenberg’s gymna-
sium (high-school) studies
seems to have been, according
to the book, a defining event in
his life. As part of a militaris-
tic, nationalistic student body
at his elite high school, young Heisen-
berg participated in the right-wing
counter-revolution, during which he
met men from the German working
class—at the opposite end of his gun. It
was during that time that he also
became a leader of a German equivalent
of the Boy Scouts, but theirs was too
nationalistic to be an affiliate of the
actual internationally oriented organi-
zation. Heisenberg maintained his pre-
occupation with young people for most
of his life.

The book describes Heisenberg's col-
laborations as a student and researcher
with Arnold Sommerfeld in Munich,
Max Born in Géttingen, and Niels Bohr
in Copenhagen; Heisenberg also collab-
orated and sometimes competed with
Erwin Schrodinger and most of the
other great physicists of the 1920s and
1930s. In Cassidy’s book, we follow
Heisenberg’s development of matrix
mechanics, the uncertainty principle,
the formalism of quantum mechanics,
and the Copenhagen interpretation.
We learn about his struggles with the
increasing politicization of the German
universities and his receipt of the 1932
Nobel Prize in Physics. His long-term
goal was to succeed Sommerfeld as
physics chair at the University of
Munich, but he never achieved it,
because the local Nazi party was dissat-
isfied with his political “purity.”

The physics content in the book is
qualitatively sketched —there are no
formulas or experimental descriptions.
The intended audience is not “scientists
as scientists,” but rather, the general
public. At the onset of World War I,
Heisenberg was ensconced as the
youngest professor of physics at the
University of Leipzig, where he built a
formidable theory group in spite of the
Nazi distaste for theoretical physics,
which they referred to as “Jewish sci-
ence.” Except for his responses to direct
attacks on his person or his science,
Heisenberg spent those years immersed
in closed but international scientific cir-
cles, and in his music (he was an excel-
lent pianist who gave many private
recitals), his youth group, and its hiking
activities. He was also very attentive to
the six children he had from his mar-
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riage to a much younger wife.

Considerable controversy
centers on the extent of
Heisenberg’s  involvement
with the Nazis during the war.
Did he help them build
nuclear weapons? Did he try
to save fellow scholars from
Nazi persecutions or the mili-
tary draft? And why did he
visit his old teacher and friend
Bohr in Nazi-occupied Copenhagen?
Was it to spy on the nuclear weapons
activities of the Allies, to boast about
Germany’s nuclear activities, or to initi-
ate some sort of nuclear truce with the
Allies that would include the mutual
cessation of nuclear weapons research?
Cassidy does a commendable job of
presenting the evidence for all sides of
each controversy and the evident weak-
nesses of the various arguments—he
includes 45 pages of notes! He reminds
readers of the passage of time and
memory and the paucity of written doc-
umentation, and allows them to reach
their own conclusions.

The controversy did not end with
World War II, which resulted in the
complete devastation of Heisenberg’s
beloved Germany. His self-appointed
task, at which he was largely successful,
was to be a major factor in the rebuild-
ing of German science to its pre-war
eminence. In that task he could not
afford to be tainted with the suspicion
of wartime moral or professional
lapses. Hence, colleagues and friends
such as Carl Friedrich von Weizséacker
circulated the word that Germany’s fail-
ure to create a nuclear weapon during
the war was due to the ethical reluc-
tance of German physicists to provide
Hitler with such weapons, rather than
to any scientific or organizational fail-
ures on their part. Again, the author
presents the available evidence, includ-
ing the famous Farm Hall tapes (see
Cassidy’s article with Jeremy Bernstein
in PHYSICS TODAY, August 1995, page
32), secretly recorded British intelli-
gence tapes of technical and personal
conversations among the German
physics elite as they were comfortably
captive in an English estate. The tapes
document the German physicists’ sur-
prise at the success of the Allied nuclear
weapons program—the Manhattan
Project—when it was made public by
the destruction of the Japanese cities of
Hiroshima and Nagasaki. Once again,
the author lets readers make up their
own minds. After reading the facts, I
was left in profound disbelief of von
Weizsacker’s “ethical reluctance” story.

Beyond Uncertainty is interesting,
well written, and amply documented. I

urge PHYSICS TODAY readers to read it

and make up their own minds about the

many questions raised in this excellent

discussion of science, society, and the
influence of the individual scientist.

Alvin M. Saperstein

Wayne State University

Detroit, Michigan
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Raton, FL, 2010. $59.95 (354 pp.). ISBN
978-1-4398-0163-5

Secrets of the Universe: How We Discov-
ered the Cosmos. P. Murdin. U. Chicago
Press, Chicago, 2009. $49.00 (341 pp.).
ISBN 978-0-226-55143-2

Water. J. Knechtel, ed. Alphabet City 14.
MIT Press, Cambridge, MA, 2009. $15.95
(328 pp.). ISBN 978-0-262-01329-1

Why Does E=mc*? (And Why Should We
Care?). B. Cox, J. Forshaw. Da Capo Press,
Cambridge, MA, 2009. $24.00 (249 pp.).
ISBN 978-0-306-81758-8

Why Don’t Jumbo Jets Flap Their
Wings? Flying Animals, Flying
Machines, and How They Are Different.
D. E. Alexander. Rutgers U. Press, New
Brunswick, NJ, 2009. $26.95 (278 pp.).
ISBN 978-0-8135-4479-3

society and government

Common User Considerations (CUC)
by Developing Countries for Future
Nuclear Energy Systems: Report of

« Solid State Design
« Easy to Use

X-Ray and Gamma Ray Detectors
« No Liquid Nitrogen

« USB Controlled

Your choice of Si-PIN Detector or Silicon Drift Detector or CdTe-diode Detector

« Thermoelectric Cooler

« Low Cost

-
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Stage 1. International Atomic Energy
Agency. Nuclear Energy Series No. NP-T-2.1.
International Atomic Energy Agency,
Vienna, 2009. $56.83 paper (199 pp.). ISBN
978-92-0-100609-7

Fundamentals of Patenting and Licens-
ing for Scientists and Engineers. M. Y.
Ma. World Scientific, Hackensack, NJ,
2009. $68.00 (265 pp.). ISBN 978-981-283-
420-1

The Nuclear Rocket: Making Our Planet
Green, Peaceful and Prosperous.
J. Dewar, R. Bussard. Apogee Books,
Burlington, ON, Canada, 2009. $21.95
paper (216 pp.). ISBN 978-1-894959-99-5
Physics for Future Presidents: The Sci-
ence Behind the Headlines. R. A. Muller.
W. W. Norton, New York, 2009 [2008, reis-
sued]. $16.95 paper (380 pp.). ISBN 978-0-
393-33711-2

Women in Physics. B. K. Hartline, K. R.
Horton, C. M. Kaicher, eds. AIP Conference
Proceedings 1119. Proc. conf., Seoul, Korea,
Oct. 2008. AIP, Melville, NY, 2009. $109.00
paper (272 pp.). ISBN 978-0-7354-0645-2,
CD-ROM

space and )
planetary science

Cosmic Collisions: The Hubble Atlas of
Merging Galaxies. L. L. Christensen, R. Y.
Shida, D. De Martin. Springer, New York,
2009. $39.95 (139 pp.). ISBN 978-0-387-
93853-0 [ |

Nanopositioning
Systems

High stability
Picometer precision
Closed loop control
High speed

UHV compatible
Custom solutions

Ideal for metrology, SR microscopy,

AFM, SPM, imaging and more...

.
6 mm?x 500 um 64 530 eV FWHM
25.6 ps peaking time f kev

P/B Ratio: 6200/1

Energy (keV)

7 mm?x 450 pm
9.6 ps peaking time
P/B Ratio: 7000/1 j R
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APPLICATIONS

- Portable Instruments

- X-Ray Tube Beam Monitor

- Semiconductor Processing

- Nuclear Plant Monitors

- Vacuum Applications

- Plastic & Metal Separation

- Sulfur in Oil & Coal Detection

- Nuclear Safeguards Verification
- Space & Astronomy

- Fluorescence

- OEM

- Process Control

- Lead Detectors

- RoHS/WEEE Compliance
- Environmental Monitors
- Nuclear Medicine

- Teaching and R&D

- Art & Archaeology

AMPTEK Inc. 14DeAngelo Drive, Bedford, MA 01730-2204 USA
Tel: +1781275-2242  E-mail: sales@amptek.com www.amptek.com

OEM'’s #1 Choice
for XRF

+1608 298-0855
sales@madcitylabs.com
www.madecitylabs.com
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