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Reviewed by Robert March
Richard Muller’s Physics for Future Pres-
idents: The Science Behind the Headlines
appeared in the midst of a bitter presi-
dential campaign that highlighted the
need for a book of this sort.

Muller, a professor of physics,
teaches a popular course with the same
title at the University of California,
Berkeley. His narrative is organized
around five problem areas: terrorism,
energy, nuclear technologies, space
innovation, and global warming. Its
spirit is expressed in an aphorism from
the 19th-century humorist Josh Billings,
“The trouble with most people isn’t their
ignorance, it’s knowing so many things
that ain’t so.” Muller often cites two fel-
low physicists as influences on his
thinking: Richard Garwin, a renowned
experimental physicist who has advised
administrations of both political parties
and, especially, California Energy Com-
missioner Arthur Rosenfeld. Like
Rosenfeld, Muller passed through Luis
Alvarez’s research group at Berkeley 
en route to a career that has included
deep involvement in science and public
policy. 

Muller admirably resists the tempta-
tion to use his new book as an excuse to
teach a lot more physics than its stated
target audience—future US presi-
dents—needs to know. The important
physical principles are stated clearly,
and detailed computations are confined
to endnotes. The text is an easy read,
even a page-turner. The author fre-
quently addresses a hypothetical future
president directly, with statements like

“this is something you had
better remember” or “you’ll
have the hard job of explaining
this to the public.” 

While taking the menace of
terrorism seriously, Muller also
aims to calm irrational fears. A
repeat of the September 11
attacks is highly unlikely,
according to the author,
because the simple step of pro-
viding a securely locked flight deck has
thwarted any similar takeover attempts
by hijackers. Yet a mid-sized private 
aircraft—a crop duster is Muller’s
 example—would make an effective sui-
cide bomb, given the high energy con-
tent of its fuel. Muller points out that
such a collision into, say, a crowded
football stadium might claim enough
lives to satisfy Al Qaeda.

Radioactive material dispersed by a
chemical explosion—via a “dirty
bomb”—does not strike Muller as a real-
istic threat. The bomb would be terribly
difficult to assemble and deliver, and
even if the radioactive material were
dispersed over a significant area, few of
its victims would suffer acute radiation
sickness. Inducing cancer deaths
decades into the future would hardly
satisfy a dedicated terrorist. As for
nuclear weapons, Muller thinks the
worst threat is not that terrorists could
build one but that they might obtain one
from a rogue state or from an individual
who has access to a stockpile. A vigor-
ous campaign, explains Muller, by intel-
ligence agents posing as potential buy-
ers can do much to neutralize the threat. 

In the area of energy, Muller is care-
ful to distinguish among short-, mid-,
and long-term solutions and “non-
 solutions.” In the short term, he sug-
gests revival of the Fischer–Tropsch
process of turning coal into oil, a
method used by Germany during World
War II. But oil companies are loath to
invest in the technology when OPEC
can easily keep the price of natural oil
below that of the synthetic product. Bio-
fuels have promise, Muller points out,
but corn-based ethanol is a bad choice in
light of its high production costs and
impact on global food supplies.

In the midterm, nuclear power
seems a wise environmental choice, and

Muller particularly favors the
pebble-bed, modular reactor
technology because of its
inherent safety. Wind and
solar power both show prom-
ise, too, but neither is likely to
be a magic bullet. Hydrogen
power falls into the non-
solution category: The author
rightly points out that hydro-
gen is not an energy source

but a medium for storing and trans-
porting energy. For the long term, the
Holy Grail is fusion power, which he
fervently hopes for but fears may never
come: Progress has been slow and the
goal is still a long way off. 

But the obvious strategy for dealing
with the energy problem is conserva-
tion, according to Muller. Rosenfeld has
described the benefits of conservation
as not just low-hanging fruit, but “fruit
already on the ground.” The monu-
mental inefficiency of an economy built
in the era of cheap energy is obvious.
The technology to improve the situa-
tion already exists and is rapidly
advancing. Muller is confident that our
grandchildren will someday drive
hybrid cars that get more than 100 miles
to the gallon. The design of our homes
and household appliances still leaves
much room for improvement. Rosen-
feld has estimated that investment in
energy conservation typically yields
returns of about 20%, and the business
community is showing signs of at last
taking note of its economic advantages. 

Global warming earns Muller’s
detailed scrutiny, for it is the most com-
plex of the problems we face. He
implores his future presidents to give
great weight to the findings of the 
Intergovernmental Panel on Climate
Change. In an admittedly uncertain
area, the series of reports by the IPCC
in 2007 represent the best thinking of
some of our best scientists and policy
makers. Muller discusses at length 
the sources of uncertainty in our 
understanding of human influence on
the climate; he details some of the bad
science, and the good, that has been
done in studying global warming. 

Still, Muller has little doubt that Earth
is indeed warming—and he has little
doubt that humanity is responsible for a
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good deal of it. Now that the dust of the
recent election season has settled, one
can only hope that our new president
will find the time to actually read this
valuable work.
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John Jenkin’s William and Lawrence
Bragg, Father and Son: The Most Extraor-
dinary Collaboration in Science is a valu-
able and thoughtful book, notable for its
thoroughness, especially with respect to
its coverage of William Henry Bragg
(1862–1942), the father. It gives scrupu-
lous attention to evidence and deals
carefully with controversial issues in the
lives of its subjects. It also draws more
extensively from a wide array of
research sources than have previous
individual biographies of the Braggs. 

Jenkin is a scholar emeritus in the
philosophy program at La Trobe Uni-
versity in Melbourne, Australia. His
book is a culmination of more than 25
years of research on the lives and work

of the two physicists
and is clearly a labor
of love, especially of
love for his homeland
of southern Australia
and pride in the
accomplishments of
an English transplant,
William, and a native
son, Lawrence (1890–
1971). Yet the author’s
great affection for his

subjects does not bias his careful story-
telling of their lives and contributions.
The Braggs were two of the most impor-
tant and influential physicists of the 20th
century, though perhaps underappreci-
ated today. William was a major contrib-
utor to early studies of radioactivity and
became a leader in the study of the prop-
erties of x rays; his son was a founder of
the science of crystallography. Together
and individually, they made monumen-
tal contributions to the foundations of
modern condensed-matter physics by
developing methods to study crystal
structure, the basis of many of the prop-
erties of solids. Each in his own way,
almost up to the time of death, greatly
influenced British  science.

My own introduction to physics
research was when I studied x-ray dif-
fraction at high pressure as an under-
graduate. Early in my education, I
became familiar with Bragg’s law and
the techniques of x-ray diffraction and
x-ray spectroscopy that the Braggs
either developed or influenced signifi-
cantly. But like many physicists, even
historians of physics, I was unclear
which Bragg was responsible for the
law; I only figured it out after I began a
more serious study of the history of
physics. Jenkin’s book clearly assembles
the evidence that Lawrence developed
the law independently of his father, but
it also shows how the two men’s joint
discussions of the relevant physics were
important to the respective contribu-
tions of both. Moreover, the evidence
marshaled in the book should lay to rest
any lingering questions among scien-
tists about whether Lawrence really
deserved the Nobel Prize, which he
shared with his father in 1915. At age 25,
he was, and still is, the youngest ever to
win the award in physics. The inde-
pendent contributions of the son clearly
deserved that recognition along with
the distinguished, important work of
the father. 

William and Lawrence Bragg, Father
and Son is an unusual scientific biogra-
phy in treating two related physicists 
in depth; however, the treatment is 
not equal. William Bragg’s life and sci-
ence are given more attention than
Lawrence’s, and the reader comes to
know William more fully than his son.
In his previous extensive work in the
history of physics, Jenkin has written
more about William, so the imbalance 
is understandable. Nevertheless, cover-
age of the most salient aspects of
Lawrence’s life and work is as thorough
and careful as the study of William’s;
thus the disparity does not seriously
undermine the value of Jenkin’s lengthy
exposition.

The book would have benefited
from a bibliography: All the references
are in footnotes, which can be distract-
ing to the reader and difficult to keep
track of. The author adds editorial com-
ments, fortunately infrequently, expli-
cating for readers the meanings of
events or some of the responses of his
subjects. I find that the comments
detract from the narrative rather than
clarify it. Yet such concerns do not
lessen my admiration for the excellent
work of the author in the difficult task
of producing a joint biography of the
two Braggs. 

I highly recommend Jenkin’s biogra-
phy to all readers interested in the his-
tory of 20th-century physics and to

those interested in the history of
 condensed-matter physics or crystal-
lography. The text clearly explains the
science under consideration without
being highly technical. Although the
book is not a quick read because of its
thoroughness and its sometimes slow-
paced prose, it superbly rewards one’s
attention. 
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Vaclav Smil’s Energy in Nature and Soci-
ety: General Energetics of Complex Systems
reads like an encyclopedic narrative on
energy. With its myriad of facts and fig-
ures, it complements the more concep-
tual approach of Sustainable Energy:
Choosing Among Options (MIT Press,
2005), by Jefferson Tester and colleagues;
the somewhat more mathematically
detailed Advanced Energy Systems (Taylor
& Francis, 1998), edited by Nikolai
Khartchenko; and the still useful Renew-
able Energy Resources, by John Twidell
and Tony Weir, now in its second edition
(Taylor & Francis, 2005). Still, Smil’s
book is a must-have for anyone who has
an adequate high-school math and sci-
ence background and has a serious,
broad interest in energy systems.

A taste of the style and scope of the
book can be found in the variety of
questions the author presents: What is
the earliest date man is known to have
controlled fire? Answer: 900 000 years
ago. How much volcanic material was
ejected in the formation of the Toba
caldera in Sumatra 75 000 years ago?
Answer: 2500 km3, over a thousand-
fold more than from Mount St. Helens
in 1980. And how many people were
left alive on Earth afterward? Answer:
less than 10 000. What are the maxi-
mum numbers of people per square
kilometer supportable by foraging, pas-
toralism, slash-and-burn agriculture,
pre-industrial permanent cropping, and
contemporary agriculture? Answer: 1, 3,
fewer than 100, 1000, and 2000, respec-
tively. What are chernozems, whose loss
by 1900 accounted for about a quarter of
the 1100 billion metric tons of carbon in
preagricultural phytomass ? Answer:


