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Nuclear weapons
vs. nuclear energy

For the June 2015 issue of PHYSICS
TODAY (page 26), Toni Feder inter-
viewed Alexander Glaser, Zia Mian,

and Frank von Hippel about their dis-
armament agenda. I have some com-
ments on that interview and on the book
they and Harold Feiveson wrote, Un-
making the Bomb: A Fissile Material 
Approach to Nuclear Disarmament and
Nonproliferation (MIT Press, 2014; see
the review by Ma!hew Bunn, PHYSICS
TODAY, May 2015, page 50).

In the book, the authors make strong
arguments about the virtue of taking
every possible measure to ban or make
illegal the use of uranium enriched above
20% uranium-235 and other isotopes
that are usable to make nuclear bombs.

It is hard to argue against the virtue
of trying to undo history as the book and
the interview suggest: Restrict or elimi-
nate the use of uranium enriched above
20% and other fissile isotopes that are
weaponizable. The ultimate goal is the
elimination of all nuclear weapons. Who
could say that is not a good goal? 

Glaringly missing from both the in-
terview and the book is acknowledg-
ment of the enormous benefits of nu-
clear energy that were so prominent in
the era of Atoms for Peace. Almost 20%
of the electrical power people and in-
dustries use worldwide comes from 
nuclear fission, which generates hardly
any carbon dioxide and other danger-
ous emissions and is responsible for far,
far fewer deaths per year than all other
forms of power, especially fossil fuels.
The interviewees essentially ignore that.
Also ignored is the issue of alleviating
energy poverty; nuclear power tech -
nology can address that issue now.
With the rising population and its at -
tendant vastly higher energy require-
ments, people will need to bring 
themselves out of poverty, especially
energy-related poverty. We can antici-
pate noncarbon energy use expanding
greatly in the next century, and nuclear
is the one energy source that is expand-
able for as long as the technology con-
tinues to improve.

Richard Rhodes, in his book The Mak-
ing of the Atomic Bomb (Simon & Schus-
ter, 1986), has made the point that since
the introduction of nuclear weapons,
the worldwide death rate from wars 
has plummeted, owing presumably to
nuclear-armed nations avoiding the di-
rect conflict that had previously been so
devastatingly frequent. Authors Glaser,
Mian, von Hippel, and Feiveson ignore
Rhodes’s point.

I find the goal of Glaser and coau-
thors admirable, but I entreat them to
weigh the peaceful uses of nuclear en-
ergy when they wage their war against
fissile material, and I urge them to con-
sider safeguards and openness. The fis-
sile material and the science and tech-
nology used in nuclear bombs also go
into civilian nuclear power. I call for
supporting efforts to diminish nuclear
weapons; at the same time, I support
the use of nuclear power with strong
emphasis on safeguards and openness.
Even as the arsenals of nuclear weapons
diminish, the world’s population needs
to expand per-capita energy use by a
large factor to reduce energy poverty. 
It is hard to argue that such can be
achieved without massive use of nu-
clear power.
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■ Feiveson, Glaser, Mian, and von Hip-
pel reply: Our book, Unmaking the Bomb,
is about the security risks of nuclear-
weapon-usable (fissile) material—specif-
ically, highly enriched uranium and
separated plutonium. We argue that the
production, use, and stockpiling of
those materials can and should be elim-
inated if we are to achieve a safer world.
We engage with the issue of nuclear
power only in that context.

Although, in principle, nuclear power
could make a significant contribution 
to climate change mitigation, its future
currently appears limited. The nuclear
share of global electric power genera-
tion fell from a peak of about 18% in
1996 to 11% today. Looking forward to
2050, the International Atomic Energy
Agency projects this share will keep
falling or at most remain constant.1

Deploying nuclear power more in-
tensively and widely would require
that it be made safe against catastrophic
accidents and resistant to possible di-
version to nuclear weapons use. That
would require public support, nuclear
regulators who are protected from
 political pressure from the industry
they regulate, and a much stronger and

more equitable nonproliferation regime.
As the controversy over Iran’s nu-

clear energy program dramatizes, safe-
guards are not sufficient to deal with
the risks of nuclear proliferation inher-
ent in today’s nuclear energy technol-
ogy. Even a very small nuclear power
program can produce quickly signifi-
cant quantities of nuclear weapons 
materials. Ending all plutonium separa-
tion and national control of uranium
enrichment would be important steps
to reduce these concerns.

In summary, phasing out carbon
fuels is a priority, but so is preventing
the further spread of nuclear weapons
and achieving nuclear disarmament. 
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More on
 femtosecond 
bond formation

T he Search and Discovery news
story by Mark Wilson (PHYSICS
TODAY, August 2015, page 19) high-

lighted the exciting results on coherent
control of bond formation by Zohar
Amitay and coworkers.1 I have followed
that work with great interest. The report
emphasizes femtosecond bond forma-
tion but does not mention that this
process was reported 20 years earlier.2

The initial demonstration of femto -
second bond making and the follow-up
quantum mechanical calculations2,3 ex-
plained that the ultrashort laser pulse 
is capable of capturing collision pairs,
which, for a short time, can absorb light
with frequencies that are not resonant
with the colliding atoms or with the
bound precursors. 

In the context of coherent control of
bimolecular reactions, the photoassoci-
ation process is useful in establishing
the time, orientation, and alignment of
the collision that leads to the nascent
molecule. Bimolecular laser control
without photoassociation had been ob-
served before, most notably in the work
of F. Fleming Crim and coworkers, who
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