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Physics in the past: An original, interesting view

From Falling Bodies to Radio
Waves: Classical Physicists and
their Discoveries.

Emilio Segre

298 pp. W. H. Freeman, New York, 1984.
$24.95 cloth; $13.95 paper

Reviewed by Stephen G. Brush

There has long been a need for a short,
readable, but authoritative book on the
history of physics. Most of the avail-
able works ignore the developments of
the last 50 years, treat the subject too
superficially or are too limited in scope.
Emilio Segre’s From Falling Bodies to
Radio Waves, together with his earlier
From X Rays to Quarks, despite some
significant failings, probably comes
closer to filling the need than any other
work published in the last ten years.

Segre, the well-known physicist who
won the Nobel prize as codiscoverer of
the antiproton, realizes that his thor-
ough knowledge of modern science does
not automatically qualify him as an
interpreter of earlier science. He has
made a substantial effort to identify
and study the relevant sources, but
inevitably he could not cover in depth
all areas of the history of physics.

By contrast, we may note Isaac Asi-
mov’s The History of Physics (Walker,
New York, 1984), which is much more
comprehensive and does a better job at
explaining concepts on an elementary
level, but lacks the enthusiasm and
style that make Segré’s writing so
compelling and draw the reader into
the story.

Any physicist or advanced student
will enjoy reading Segré’s book; he
successfully conveys a feeling of what it
might have been like to do physics in
the 17th or 19th century. To this end
he boldly constructs fictional accounts
of visits to Galileo, Maxwell and other
famous physicists. His treatment of
selected topics is generally accurate
and concise. The reader can acquire a
good understanding of the areas of
classical physics that set the stage for
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Ludwig Boltzmann
after his return from
the United States in
1905, as depicted by g
one of his students, K.
Pzibram. Boltzmann
gave a humorous
account of his journey
in an essay entitled
“Reise eines
deutschen Professors
ins Eldorado,"
published in 1905.
(Nustration reprinted
from From Falling
Bodies to Radio
Waves: Classical
Physicists and their
Discoveries with
permission of the
publisher, W, H.
Freeman.)

the revolutions of atomic and quantum
physics and relativity in the 20th cen-
tury, with the option of pursuing the
more mathematical aspects of electro-
magnetism and statistical thermody-
namics in an appendix. The chemical
background of atomic theory is miss-
ing, however.

The major defect of the book is its
failure to deal with the development of
mechanics in the 17th century and its
very superficial treatment of major
figures such as René Descartes, Gott-
fried Wilhelm Leibniz and Leonhard
Euler. Segre seems to share the atti-
tude of most physicists that Descartes
and Leibniz are worth mentioning only
as defeated opponents of Isaac Newton,
while Euler merely applied Newtonian

mechanics to a realm of phenomena
that we now relegate to engineering
science. It is somewhat more surpris-
ing that a book with “falling bodies” in
its title, and one that devotes about 75
pages to Galileo, Christiaan Huygens
and Newton, says almost nothing about
the theory of uniformly accelerated
motion, the law of inertia, the history of
Newton's second law, the law of conser-
vation of momentum, or the concepts of
force and momentum. The treatment
of optics begins with Huygens and
Newton; there is no mention of Snell’s
law or Fermat's principle. Segreé also
overlooks philosophical issues: New-
ton’s hypotheses non fingo is quoted
with the traditional mistranslation “I
do not frame hypotheses,” but is not
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discussed, and the Leibniz—Clarke (that
is, Leibniz—Newton) debate on the foun-
dations of physics is ignored.

These omissions will not only be
disturbing to historians and philos-
ophers of science, but will also reduce
the value of the book even to those
readers whose primary interest is in
the development of modern physics.
Segre avoids extended discussion of
theoretical issues in the first part of the
book (except for the sections on the
nature of light) and does not do justice
to the role of mathematical techniques
such as calculus. He changes his ap-
proach markedly when he gets to elec-
tromagnetism, thermodynamics and
kinetic theory, freely introducing vec-
tors, derivatives and integrals.
Readers who have taken courses on
calculus and intermediate physics will
have no difficulty understanding the
text, but others may be mystified.

Rather than a history of classical
physics, From Falling Bodies to Radio
Waves is really a history of optics,
electricity, magnetism, heat, and gas
theory in the 18th and 19th centuries,
preceded by essays on Galileo, Huygens
and Newton. It can be a valuable
supplement to advanced undergradu-
ate physics courses by showing how
these areas of physics were developed.
But another book or collection of arti-
cles will be needed to explain the origin
and establishment of the more funda-
mental concepts of matter, motion, and
force.

Three Degrees Above Zero:
Bell Labs in the Information
Age

Jeremy Bernstein

241 pp. Scribner, New York, 1984.
$17.95

The Bell Telephone Laboratories are
arguably the oldest as well as the most
productive of industrial research labo-
ratories. Growing out of the original
engineering staff formed in Boston in
the wake of growing acceptance of the
telephone in 1885, and becoming a true
research department in 1911, the labo-
ratories (there are now several loca-
tions) in 1983 employed 25 000 and cost
AT&T $1.63 billion a year. Responsible
for a plenitude of contributions to tele-
communications technology—includ-
ing, among 20000 patents, essential
work leading to the application of the
triode as repeater amplifier, the solid-
state rectifier, the transistor and fiber-
optics transmission—the question,
raised by many, is whether divestiture
of the Bell monopoly will change or
destroy the particular institutional
conditions at Bell Labs that have been
sosuccessful in promoting research (see
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Jeremy Bernstein, whose apt popu-
lar characterizations of modern sci-
ence, scientists and technology have
appeared in The New Yorker and in
several books, has here provided a very
useful snapshot of present activity at
the Labs. Throughout the book lurks
the shadow of the future and the fear
that Bernstein might be writing the
Labs’ epitaph. This fruitful plant had
been nurtured on several unique insti-
tutional precepts; among them, encour-
agement (to a cautious extent) of basic
research not connected with the tele-
communications mission of the parent
telephone company, and an industrial
environment in which informal discus-
sion between experimenters and theo-
rists is actively promoted.

These features—to which the Labs’
many successes are often linked—are
widely seen to be vulnerable in the
transition to a new postdivestiture
mission in AT&T long-line service.

Bernstein spent weeks at the Labs,
asking many persons at several levels
of the hierarchy about their work,
methods, experiences, and attitudes
toward this unique institution. The
result might have been unfocused, but
is in fact unified by the widespread
appreciation of the creative environ-
ment the Labs provide. This apprecia-
tion provides the common theme for
Bernstein’s subjects, whether they are
engaged in discovering the microwave
background radiation from the Big
Bang (this discovery provides the title
of the book), in developing quality
control for new fiberoptics cables with
vastly increased telecommunications
capacity, in analyzing the logical struc-
ture of language for voice-activated
control, in recalling the events that led
to the transistor and Bell Labs’ interest
in integrated circuits for telephone
switching arrays, or in studying means
to keep telephone poles from rotting.

Along the way we are treated to some
rich stories from the careers of several
of Bell Labs’ leading lights, such as
Philip Anderson and Arno Penzias, as
well as those from several younger
members—among them, Suzanne Na-
gel and Mitchell Marcus—of the Labo-
ratory staff. This is not intended as a
history of the Labs, but rather as a
characterization of the diversity of
predivestiture laboratory effort and
research conditions. It makes for inter-
esting reading for those who are al-
ready familiar with the Labs’ work in
solid-state physics but perhaps less
aware of other aspects of the wide-
ranging program. And it can be used as
supplementary reading by undergradu-
ates eager to understand the actual
conditions and breadth of research in
telecommunications-related topics.
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