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condescending, as it seems to imply a
limited attention span; for others, it will
inspire as intended. I recommend that
instructors carefully evaluate the con-
tents and approach of the textbook for
themselves and for their students. An
alternative text, Rodney Cotterill’s The
Cambridge Guide to the Material World
(Cambridge University Press, 1985),
succeeds in capturing the imagination
while providing depth, albeit at the ex-
pense of breadth. 

Sossina M. Haile
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James Van Allen (1914–2006) has been
one of the most widely recognized
names worldwide for the past 50 years.
Fame came soon after he and his team
of scientists at the University of Iowa
recognized that their “malfunctioning”
Geiger counter aboard the Explorer 1
satellite, launched on 31 January 1958,

was actually per-
forming properly
but had been satu-
rated by the intense
flux of energetic
particles trapped in
Earth’s magnetic
field. Their under-
standing of what
was happening did
not come easily: It
actually required

data from a tape recorder aboard
Explorer 3, which was launched on 
26 March 1958. Van Allen announced
the discovery of the “belts” of radiation
at a meeting of the National Academy
of Sciences and the American Physical
Society on 1 May 1958 in Washington,
DC. To the world those trapped ener-
getic particles became known as the
Van Allen radiation belts. Van Allen
himself didn’t use that term, but he was
fond of noting around his house that
the Van Allen belt held up his trousers.

Although the discovery of the ener-
getic charged particles trapped in the
geomagnetic field made him famous,
Van Allen had been a leader in interna-
tional cosmic-ray research for more
than a decade and had been an impor-
tant member of the team that developed
the radio proximity fuse during World
War II. Except for those of us steeped in

the history of the Johns Hopkins Uni-
versity Applied Physics Laboratory,
few people know much about Van
Allen’s work during the war. But Abi-
gail Foerstner’s James Van Allen: The
First Eight Billion Miles provides a fine
description of both his work and the
global context for it. The subtitle refers
to the fact that Van Allen’s instrument
on the Pioneer 10 spacecraft had oper-
ated continuously just after launch in
1972 until the last signals from the
spacecraft were received in 2003. Dur-
ing those 32 years Pioneer 10 had trav-
eled almost 8 billion miles. Although
Van Allen’s career has been well docu-
mented in a number of awards cere-
monies and conferences, this book ap-
pears to be the first authorized
biography.

Foerstner, a lecturer at the Medill
School of Journalism at Northwestern
University, has written an extraordi-
nary book about one of the most influ-
ential scientists active during the last
half of the 20th century. For more than
six years, Foerstner had almost unlim-
ited access to Van Allen’s papers and
journals; she also interviewed members
of his family and dozens of his col-
leagues and former students. Most im-
portantly, she had frequent and regular
access to Van Allen himself. From her
voluminous research, she has produced
a fascinating story, beginning with his
grandfather’s move to Iowa in the
1860s. Van Allen’s father, Alfred, was
born in Mount Pleasant, Iowa, in 1869.
He became a lawyer, joined his father’s
law firm, and was active in local gov-
ernment and politics. He began court-
ing school teacher Alma Olney in 1907;
she was 23 years old. They married in
1911, and Van Allen was the second of
four brothers born during the first 10
years of their marriage. All four were
raised to appreciate hard work, and to
enjoy learning. 

With the advent of satellites and
space probes, space science became big
science, with all the competition and
politics that involves. Beneath his soft-
spoken manner, Van Allen was a fierce
competitor and a skilled negotiator in
determining the course of the nation’s
space program. Those personal traits
appear to have been inherited from his
scholarly and disciplined ancestors.

Van Allen’s experience in designing
small and rugged electronic assemblies
for the proximity fuse put him in good
stead when he returned to his cosmic-
ray research using German V2 rockets
after World War II. He was a strong be-
liever in keeping his instruments sim-
ple, reliable, and inexpensive; hence, he

worked diligently to launch his detec-
tors on ever smaller and cheaper rock-
ets. He was instrumental in developing
the Aerobee sounding rocket and the
even cheaper rockoon, which used a
balloon to launch a small rocket from
high altitudes. As for the detectors
themselves, it may be fair to say that he
was unique in his ability to wring in-
formation from Geiger counters, detec-
tors that were on the verge of obsoles-
cence at the time of Explorer 1.

Throughout his career Van Allen
was a champion of unmanned space-
craft and a critic of the manned space
program. He did not denigrate the tech-
nology or excitement of manned space-
flight, just its effect on the budget for
the unmanned program. Many of us
planetary scientists agreed with him
and are pleased that Foerstner has faith-
fully presented his views in her superb
biography. 
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“His love for physics was legendary
and infectious.” That is how Andrew
Sessler and Edmund Wilson describe
Donald W. Kerst, one of many charac-
ters who appear in
their Engines of Dis-
covery: A Century of
Particle Accelerators,
a romance on the
particle-accelerator
saga. The sentence
can be applied to
the major and
minor characters in
the book, and to the
authors themselves. Such description is
what comes out of this beautifully il-
lustrated and written history of particle
accelerators. It is a book about physics
that has no equations, one in which the
story of the motivations for technologi-
cal progress are entangled with the
lives of the people who have witnessed
the building, brick by brick, of particle
accelerators—from the first electrostatic
accelerator to the ambitious Large
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Hadron Collider. Those bricks have
been gigantic and small, yet all have
been essential parts of an endeavor that
has in the past century strongly influ-
enced human progress. 

Any other book on particle-accelerator
history would have included the two
authors because of their influence on
US and European accelerator develop-
ment. Sessler is a former director of
Lawrence Berkeley National Labora-
tory; Wilson, a visiting professor at Ox-
ford University, led the commissioning
of the Super Proton Synchrotron and
once headed the CERN Accelerator
School. The need for higher-energy
beams for fundamental research has
been the major motivation for advances
in particle accelerators. The idea of an
accelerator was first discussed publi-
cally in 1928 when Ernest Rutherford,
during his presidential address to the
Royal Society of London, asked for a
beam of charged particles more ener-
getic than those produced by natural
radioactivity. John Cockcroft and
Ernest Walton picked up the challenge;
in the Cavendish Laboratory, they in-
vented the high-voltage generator that
is named after them. Eighty years later
the new generation of high-energy ac-
celerators is being made possible with
the participation of research groups
from numerous laboratories and funds
from all over the world. The complex-
ity of the machines has allowed re-
searchers to increase the energy of the
particles by orders of magnitude. 

Researchers’ intellectual curiosity
for fundamental physics laws has gen-
erated technical progress on a range 
of accelerator applications—from syn-
chrotron radiation to cancer therapy to
spallation neutron sources. The flexibil-
ity of the community of accelerator
physicists is evident in its ability to
apply the most innovative physics for a
collider to the most reliable technology
for a medical application. The authors
show the path from fundamental
physics to technology to application in
the book’s 11 chapters, each of which
discusses a different type of particle ac-
celerator. Each chapter provides a self-
contained description of its particular
device and follows an approximate
chronological order, which allows read-
ers to keep track of advances. The past,
the present, and some hints of the fu-
ture are described with scientific yet lit-
erary language.

Sidebars are dedicated not only to the
people who made particle-accelerator
history but also to some of the labora-
tories where they worked, suffered, and
celebrated together in the pursuit of sci-

entific progress. Sessler and Wilson
mention the protagonists’ joy for life,
their interests besides physics, and their
love for music, sports, and literature;
thus the authors add brushstrokes of
humanity to the historical panorama.
Many of the book’s subjects have been
awarded national and international
honors, including the Nobel Prize.
Some of their achievements have re-
ceived generous recognition; the contri-
butions of others who have not been ac-
knowledged find, in Sessler and
Wilson’s book, their place in the
chronology. The book also honors proj-
ects that were unsuccessful because of
economical, physical, or political rea-
sons but were a step forward in the pur-
suit of knowledge. 

For researchers working with parti-
cle accelerators, the book represents a
family history. Many of us will find in
its pages our teachers, friends, and
colleagues, and the laboratories where
we started our careers or lived our ad-
ventures in this fascinating field of par-
ticle-accelerator physics. Younger read-
ers who are familiar with accelerator
types and devices will come to know
the scientists who long ago had the
strength and courage to transform their
ideas into reality. Thanks to the fresh
and pleasant language that Sessler and
Wilson use, Engines of Discovery should
appeal to anybody interested in the his-
tory of scientific progress. The authors
dedicate a special section to young peo-
ple, encouraging them to join the teams
for which particle-accelerator research
is alive and challenging. With this book,
the authors ensure that the enthusiasm
that has led so many people to dedicate
their lives to this branch of physics will
continue to grow. 

Caterina Biscari
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Almost a century after it first engaged
physicists, the relationship between
quantum mechanics and classical
physics remains problematic. Early in
the 20th century, Niels Bohr formulated
the correspondence principle as a guide
to help construct the laws of quantum
theory. But until the 1980s there was
scant experimental motivation for ex-
amining the physical mechanism of the


