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channel capacity, followed by a short sum-
mary of spread-spectrum, cellular radio,
and multiple-input multiple-output com-
munications systems. Among the other
applications of radio that are discussed
are various radar systems and satellites
for communications and navigation. A
brief introduction to the natural sources
of noise and radio astronomy is also 
included.

Coleman covers an incredible amount
of material in this small volume. Founda-
tions of Radio for Scientists and Technolo-
gists is presented in a concise, well-

 organized, physics-based manner. Al-
though the author assumes that the
reader has a thorough understanding of
calculus and basic physics, the develop-
ment of certain topics lacks the in-depth
mathematical derivations that a reader
or instructor might expect from a special-
ized textbook. The level of treatment 
is appropriate for advanced undergrad-
uate and graduate students in a two-
 semester course given by an instructor
well versed in the subject matter. The
reader should keep in mind that the book
does not contain any worked examples

or exercises; those are presented in the
book’s online resources. Practicing scien-
tists and engineers who simply want a
thorough overview of the subject will
also find the book quite gratifying, and
they will appreciate the topical bibliog-
raphy of additional information on se-
lected subjects. Overall, this textbook is a
pleasure to read and will serve as a com-
prehensive introduction to radio for the
nonspecialist. 

Richard Bradley
National Radio Astronomy Observatory

Charlottesville, Virginia

G
regory Jaczko is a physicist who ven-
tured into the political arena after he
earned his PhD. In his subsequent

career as a nuclear regulator, he had a
rapid rise—and an equally sudden fall.
In Confessions of a Rogue Nuclear Regula-
tor, he tells his story and gives valuable
insights into the inner workings of US
nuclear regulation.

In 1999 Jaczko started as a congres-
sional science fellow in the office of Rep-
resentative Edward Markey (D-MA), a
critic of the safety oversight of the US
Nuclear Regulatory Commission (NRC).
Jaczko then joined the staff of Democratic

senator Harry Reid, who was focused 
on stopping the licensing of the Yucca
Mountain radioactive waste repository
that the US Department of Energy was
building in his home state of Nevada.

In 2005 Reid succeeded in getting
Jaczko a seat on the five-member Nu-
clear Regulatory Commission. Four years
later President Barack Obama appointed
Jaczko NRC chairman. While campaign-
ing in the Nevada primary, Obama had
pledged that, if elected, he would end the
licensing process for the Yucca Mountain
repository. The site had been selected by
Congress in 1987, when Reid was a jun-

ior senator with little clout. After Obama’s
election, the two worked together to
scuttle the repository and succeeded in
2011. 

Jaczko’s book is in large part a rebut-
tal to industry critics who attacked his
decisions on a number of issues, includ-
ing his recommendation that US citizens
in Japan evacuate any area within an 
80-kilometer radius of the Fukushima
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Daiichi plant—far beyond the 20- to 50-
kilometer distance ordered by Japan’s gov-
ernment. He also defends himself against
accusations from his fellow commission-
ers that he was on occasion abusive to-
ward NRC staffers, berating them when
he thought they were giving in to pres-
sure from proindustry commissioners.

As a longtime observer of the US nu-
clear regulatory process, however, I was
disappointed that Jaczko does not dis-
cuss the outcomes of the NRC’s impor-
tant decisions on post-Fukushima safety
upgrades. Presumably that is because by
the time the commission held its final
votes on those upgrades in 2015, Jaczko
had been forced out by his former boss
Reid. Republicans planned to reappoint
a proindustry and pro–Yucca Mountain
NRC commissioner, Kristine Svinicki, to
another five-year term. As Jaczko reports
matter-of-factly, Reid, by then the Senate
minority leader, wanted Jaczko out so 
he could appoint a Yucca Mountain critic
to serve a full five-year term matching
Svinicki’s. Reid chose geologist Allison
Macfarlane as NRC chair. Macfarlane
stepped down after two and a half years,
however, and in 2017 President Trump
appointed Svinicki as chair. 

The decisions on post-Fukushima up-
grades put into stark relief the politics of
nuclear regulation in the US at a time
when nuclear power is failing to com-
pete with cheap natural gas, wind, and
photovoltaic energy. Because of its poor
finances, the US nuclear power industry
refuses to make any costly safety invest-
ments. According to the NRC, US nuclear
utilities will spend an average of $40 mil-
lion per reactor on post-Fukushima up-
grades. In contrast, the estimated average
per-reactor cost of upgrades required by
regulators in France and Japan will be
about $210 million and $640 million, 
respectively.

One investment the US industry
deemed too costly was a heavy-duty fil-
tration system to remove radioactivity
from gases vented from an overpressur-
ized reactor containment structure. Eu-
ropean regulators began to require such
filters after the 1979 accident at the US
Three Mile Island plant, but US and
Japanese regulators did not. The unfil-
tered gases released from three overpres-
surized Fukushima reactor containments
resulted in land contamination that re-
quired the long-term relocation of about
100000 people.

Since Fukushima, Japan’s utilities are
being required to install filters in all of
their reactor containments. The NRC
staff estimated that filtered vents would
cost US nuclear utilities between $15 mil-
lion and $20 million per reactor and rec-
ommended that they be installed in US
reactors with the same small-volume
containments as the Fukushima reactors.
But US nuclear utilities opposed the idea
of filters, and the NRC ultimately voted
against requiring them. 

As Jaczko explains, the NRC justifies
rejecting safety upgrades through a prob-
abilistic cost–benefit analysis, in which
the cost of an upgrade is weighed against
the increased losses from hypothetical
reactor accidents in its absence, multi-
plied by the estimated probability of 
accidents occurring during the remain-
der of the reactor’s currently licensed
life. According to the memoir A Brighter
Tomorrow: Fulfilling the Promise of Nuclear
Energy (2004) by former senator Pete
Domenici (R-NM), the NRC adopted that
approach after Domenici, then chairman
of the Senate appropriations subcommit-
tee with oversight of the NRC’s budget,
threatened to cut the NRC’s funding by
one-third if he continued to hear com-
plaints from the nuclear industry.

Between 2012 and 2016, I was a mem-
ber of a National Academy of Sciences
committee that studied the lessons the
US could take away from the Fukushima
accident. During that time, I examined
two major NRC cost–benefit analyses and
learned that such analyses are skewed 
by arbitrary probability assumptions—
assuming a zero probability of a successful
terrorist attack, for example—and by un-
derestimates of accident consequences.
In its analysis of the filtered-vent deci-
sion, for instance, the NRC staff esti-
mated that the average off-site damage
from a Fukushima-scale release of ra-
dioactivity in the US would be $2 billion.
As of December 2016, Japan’s official 
estimate of the off-site costs for decon -
tamination and compensation for the
Fukushima accident was ¥13.5 trillion, or
about $125 billion.

Jaczko’s book provides insights into
the politics behind such skewed analyses
and suggests that a reform-minded Con-
gress might usefully look into the NRC’s
regulatory process.

Frank N. von Hippel
Princeton University

Princeton, New Jersey
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