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F

ew people have thought as much, as deeply, and as carefully
about nuclear weapons as has Victor Gilinsky. He shows that
while we have gotten used to them, complacency is not warranted. We should not forget the question that David Petraeus posed
about Iraq: "Tell me how this ends." Nuclear weapons of course
have been used since 1945, but "only" for deterrence, coercion, and
as symbols of national status and power. Despite many predictions
to the contrary, they have not been used as weapons of war, nor have
there been accidental explosions of nuclear weapons. Some might
infer from this that they simply don’t matter much. The deterrent
uses are hypothetical and counterfactual only and states armed with
nuclear weapons seem perfectly capable of going about their business – often bloody business – without using them. They don’t seem
to do much good or much harm and so we can simply put them out
of our minds. To put this another way, the danger of nuclear war
is low, perhaps vanishingly low. We have gone 75 years without a
nuclear war, and these years included great international tensions,
crises (most notably the Cuban missile crisis), reckless leaders like
Nikita Khrushchev and inattentive ones like Donald Trump, and a
fair amount nuclear proliferation (although less than many experts
had predicted).
Gilinsky will have none of this. The past was not so reassuring, and
to project it—and especially a happy reading of it—into the future is
unwarranted and dangerous. To start with, we need to acknowledge
that a significant explanation for nuclear non-use is luck. Most of
us implicitly, if not explicitly, believe that major factors must be in
back of major effects like the fact that weapons have not gone off.
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Going a bit further is the assumption of determinism: events had to
turn out as they did. Most of us shy away from the belief that things
could easily have been different and that luck plays a large and irreducible role in our fortunes, and the fortunes of our country and
the human race. As Gilinsky shows, however, a close look at several incidents in our nuclear history reveals that things could have
been different, that weapons could have been used, and that we were
lucky. Perhaps our luck will continue to hold, but it is not wise to
assume that it will.
To come at this from a slightly different way, we all know that the
world is risky and that this applies to nuclear weapons. Those who
are optimistic about the nuclear future do not argue that it is guaranteed that these weapons will never be used, but rather that the risk is
quite low. The obvious rebuttal is that even a slight risk of an absolute catastrophe is too much, and that the risk is higher than is often
believed. Indeed, if leaders believe that the risk is very low, they are
likely to behave more recklessly. (One reason why Khrushchev was
so dangerous was that until the Cuban missile crisis taught him otherwise, he believed that he could calculate, if not control, the nuclear
risk.) But Gilinsky’s analysis brings up a deeper objection: we are
dealing not with risk, but with uncertainty. The former can be rationally calculated, even if people can disagree about the calculation.
Uncertainty, however, holds situations in which there simply is no
rational way to estimate likelihoods. Whether the uncertainty is the
product of our lack of knowledge or, more radically, of the nature
of an indeterminate world, is an important question that I can fortunately put aside here. What is central is that Gilinsky argues that
we fool ourselves into complacency by thinking about the chance of
nuclear use in terms of risk rather than the more frightening uncertainty.
Gilinsky shows that there are reasons to believe that our luck may
not continue to hold. His long experience with the nuclear establishment teaches him, and he teaches us, that even peace-loving scientists and members of the military who spend their lives developing
nuclear weapons and training for their use almost unavoidably be-
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come inclined to accept, if not favor, their use. These people do not
and will not seek to create crises out of thin air or disobey orders.
But they may lean forward, so to speak, and they will seek to see
that the possibility of nuclear use has a prominent place in policy
making circles. Related is the almost inexorable search for more
ways to use nuclear weapons. The Cold War featured the deployment of several bizarre weapons systems, and the increased tensions
with Russia and China have led to arguments for the "need" for lowyield weapons that would lower the threshold for nuclear use. The
very fact that it is hard to make credible the threat to use nuclear
weapons increases the pressure to find ways and develop systems
that keep them on the table.
These forces conducive to using nuclear weapons are linked to another one that Gilinsky locates: incentives within the government to
appear "tough" or "hard headed," or, at the very least, to avoid looking "soft." It is almost a mark of manhood, and one that is important
to women who gain or seek positions of influence in the security establishment, not to flinch from the bloodiest options. This plays out
most strongly in group settings when there is an audience observing, but interestingly enough, Henry Kissinger and Richard Nixon
displayed this pattern in a number of their private discussions about
whether and how to escalate in Vietnam. At times, Nixon would urge
Kissinger to consider nuclear options; at other times, perhaps to retaliate, Kissinger would egg Nixon on. Obviously, nothing came of
this, but can we count on this outcome always prevailing?
The external environment also plays a role, as Gilinsky notes. The
US, and to a much lesser extent Russia, has allies to protect. In some
cases, conventional forces are adequate to the task, but not always,
and when they are not, the "nuclear umbrella" comes into play. But
credibility is harder to come by when it comes to threats to use nuclear weapons if allies are attacked than it is for threats to retaliate against an attack on the homeland. This then exerts pressure on
states to impress others with their willingness to run risks, and the
obvious (and perhaps only) effective way to do this is to actually run
risks. In a world that is believed to be dangerous, one has to behave
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dangerously.
Of course, the US and Russia are not the world’s only nuclear powers, and although the spread of nuclear weapons has been slower
than many predicted, it is a continuing source of conflict and danger.
As Gilinsky explains, from the 1950s on, a continuing conundrum
has been how to reap the benefits of peaceful uses of nuclear energy, most obviously to generate electric power, without facilitating
proliferation. When President Dwight Eisenhower and Secretary of
State John Foster Dulles launched the Atoms for Peace program,
they hoped to gain propaganda advantages and help Third World
countries, but they didn’t understand the technology well enough to
realize that they were making it easier for the recipient countries to
develop nuclear weapons. The later Non-Proliferation Treaty (NPT)
enshrined the "inalienable right" of countries to gain access to nuclear technology without discrimination. Of course, in principle,
safeguards against diversions to weapons programs are possible,
but the incentives for companies to sell reactors mitigate against
onerous conditions, as do the desires of the major powers to win
the favor of countries that are seeking robust civilian capabilities.
Nevertheless, in a world with few barriers to proliferation, the NPT
may be one of our best bets.
Gilinsky shrewdly notes that if a nuclear weapon is in fact used, we
can be assured of only one thing: world politics will change greatly. How it will change is impossible to estimate, however. It could
lead to a frantic rush for all countries to get their own bombs, it
could also lead to pressure for world nuclear disarmament; it could
lead the US to pull back from security commitments or, conversely,
to double down on the policy of policing the world. Interestingly
enough, during the Cold War, Herman Kahn speculated that if there
were a nuclear explosion, either through an accident or a limited
demonstration attack, the American president would send the Soviet
First Secretary a copy of Grenville Clark and Louis Sohn’s, World
Peace Through World Law, accompanied by a note saying, "You
won’t like this any more than I do, but you need to sign on the dotted
line, just as I have."
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As Gilinsky explains, in the early years of the American nuclear
program, the scientists and technicians would maneuver sub-critical
masses of uranium with a screwdriver to measure the neutron count
as they got closer together in a maneuver they called "tickling the
dragon’s tail." One day, the screwdriver slipped and the two pieces
got too close, unleashing a lethal dose of radiation. This may be a
good metaphor for what nuclear weapons states have been doing.
The fact that the screwdriver has not slipped so far is no guarantee
that it will not do so in the future.
There are any number of explanations for why countries have sought
and maintained nuclear arsenals, and political analysts can list them
and debate their relative importance. But Gilinsky may be right that
"if you step back and look at the whole picture, it makes no sense.
One comes away with a feeling there is an irrational undertow in
human society, perhaps arising from a self–destructive defect in human nature, one that we have to neutralize to survive."
Gilinsky does not have a clear answer to the question of how this
will all end. Neither do I, and it probably is a question that cannot be
answered because of the multiple contingencies in human life. But
assuming it will end well, may compound the dangers of nuclear
weapons.
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Commentary: How will the
nuclear weapons story end?
Randy Rydell
Executive Adviser, Mayors for Peace1

T

hese first six articles by Victor Gilinsky offer only a glimpse
at his lifetime of professional efforts to address security challenges arising from nuclear weapons and the production of
the fissile materials to make them. His views on these issues merit
close attention both because of his substantive expertise and his experience in government—as a nuclear physicist, former RAND Corporation analyst on nuclear nonproliferation issues, and two-term
Commissioner of the Nuclear Regulatory Commission under three
US Presidents.
While representing only a fragment of his life’s work, these articles,
nevertheless, offer a broad overview of his thinking on the world’s
most dangerous "weapon of mass destruction" and the journey that
led him to support nuclear disarmament.
The central theme linking all of these articles is the fragile basis of
security based on the doctrine of nuclear deterrence, a highly risky
security posture that relies heavily on good luck.2 He reminds his
readers of the catastrophic humanitarian consequences of the use of
nuclear weapons, including numerous types of inadvertent uses resulting from accidents, miscalculations, technical malfunctions, and

1. The text below represents the views of the present author and not necessarily
those of Mayors for Peace.
2. George Schultz, William Perry, Henry Kissinger, and Sam Nunn jointly
reached a similar conclusion that "reliance on nuclear weapons for deterrence is
becoming increasingly hazardous and decreasingly effective", op-ed on "Deterrence in the Age of Nuclear Proliferation", Wall Street Journal, 7 March 2011.
https://media.nti.org/pdfs/NSP_op-eds_final_.pdf.
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other such developments.3 He recognizes that while many of these
risks can be lowered through technological advances and international agreements, he rejects the idea that these can be lowered to
zero.4 And given the catastrophic effects and global strategic ramifications from the use of even a single nuclear weapon, any risk above
zero is unacceptably high—hence his support for disarmament.
His long support for nuclear risk-reduction through such measures
as arms control and nonproliferation led him also to embrace global
nuclear disarmament. Though he is not the only technical expert to
arrive at this destination, his voice strongly reaffirms the widespread
and growing support for nuclear disarmament in the world community, as seen in:
•

The entry into force of the Treaty on the Prohibition of Nuclear
Weapons5 in January 2021, following many years of demands
from the world community for greater attention to the catastrophic humanitarian consequences of the use of nuclear weapons and their implications for international humanitarian law
and the laws of war.

•

The granting of the Nobel Peace Prize in 2017 to the International Campaign for the Abolition of Nuclear Weapons.

3. For a comprehensive account, see Eric Schlosser, Command and Control:
Nuclear Weapons, the Damascus Accident, and the Illusion of Safety (NY: Penguin, 2013). For a history of nuclear close calls, see Martin Sherwin, Nuclear
Roulette: From Hiroshima to the Cuban Missile Crisis (NY: Knopf, 2020).
4. For extensive discussion of the risks associated with nuclear deterrence,
see the work of Prof. Martin Hellman at http://nuclearrisk.org . In February 2021, following a legislative requirement (available at https://ee.stanford.
edu/~hellman/rns/ndaa_section_1674.pdf ), the US National Academy of Sciences announced that it has formed a study group to prepare a report on the risks
of nuclear war and nuclear terrorism, a study that Hellman has been recommending for many years. https://www8.nationalacademies.org/pa/projectview.
aspx?key=52034 .
5. http://disarmament.un.org/treaties/t/tpnw. As of February 2021, the TPNW has
86 signatories and 52 parties. On 22 January 2021, William Perry urged the US
to join the treaty. https://thebulletin.org/2021/01/why-the-united-states-shouldjoin-the-treaty-on-the-prohibition-of-nuclear-weapons/.
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•

The consensus Final Documents of the 20006 and 20107 Review
Conferences of the parties to the Nuclear Non-Proliferation
Treaty (NPT), which reaffirmed that "the total elimination of
nuclear weapons is the only absolute guarantee against the use
or threat of use of nuclear weapons." (NPT Article VI contains
a legal obligation to undertake negotiations in good faith on nuclear disarmament.)

•

The historic 1996 Advisory Opinion of the International Court of
Justice on the legality of the threat and use of nuclear weapons,
which reaffirmed that international humanitarian law applies to
any use of nuclear weapons and that there exists an obligation
not just to enter into negotiations on disarmament but to bring
them to a conclusion.8

One reason for this widespread support for disarmament concerns
growing recent international recognition of the implications of
nuclear weapons specifically for cities, which is somewhat ironic,
given over 70 years of testimonies from the survivors (hibakusha) of
the nuclear attacks on Hiroshima and Nagasaki. As Gilinsky put it in
his remarks in Xiamen, China, if the taboo on using such weapons is
broken, "Our cities, our economic systems, our civil societies, will
all become anachronisms." In his "Dragon’s Tail" article, he added
"our cities, our economic systems, our civil liberties—are based on
the belief that these weapons will not be used." Daniel Ellsberg has

6. https://documents-dds-ny.un.org/doc/UNDOC/GEN/N00/453/64/PDF/
N0045364.pdf?OpenElement.
7. https://www.un.org/ga/search/view_doc.asp?symbol=NPT/
CONF.2010/50%20(VOL.I).
8. https://www.icj-cij.org/public/files/case-related/95/095-19960708-ADV-0100-EN.pdf. In 1961, the UN General Assembly declared that any use of nuclear
weapons would be "contrary to the rules of international law and to the laws of
humanity", in addition to a "direct violation of the Charter of the United Nations". UN General Assembly resolution 1653, 24 November 1961. https://digitallibrary.un.org/record/205660?ln=en. On 15 December 2020, the General Assembly adopted Resolution 75/66 to reaffirm the ICJ Advisory Opinion. https://
documents-dds-ny.un.org/doc/UNDOC/GEN/N20/356/80/PDF/N2035680.
pdf?OpenElement .
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reached the same conclusion, saying that "it seems more naïve than
realistic to believe that large cities can coexist indefinitely with nuclear weapons."9
Concerns over the humanitarian effects of using nuclear weapons in
cities, coupled with growing awareness of the social and economic
opportunity costs of massive investments in nuclear weapons, have
significantly expanded urban support for disarmament. The international NGO Mayors for Peace now has members representing
over 8,000 cities in 165 countries and regions.10 And the annual US
Conference of Mayors has unanimously adopted pro-disarmament
resolutions consecutively for the last 15 years.11 Additional scientific
concerns over the environmental and climate effects of nuclear war
have helped to strengthen the political base of support for disarmament.12
Another recurring Gilinsky theme concerns the problematic role of
"human nature" in the development, management, and possible use
of nuclear weapons; in the words of his 2016 Bulletin article, "Human beings are especially prone to do foolish things when under
pressure." His essays and statements address several sociological
and psychological features of the national labs, government offices,
and companies comprising the nuclear-weapons complex. He asks
in his Xiamen speech, "can we count on harmony to restrain use
indefinitely?" He repeatedly voices his concern about what he calls
the "cult of toughness in high-level decision-making." In Nuclear
Risks, he warns of disarmament obstacles arising from within the
weapons complex: "The political-military establishment imagines it
can hang on to these weapons permanently."
9. The Doomsday Machine: Confessions of a Nuclear War Planner (NY:
Bloomsbury USA, 2017), p. 342.
10. http://www.mayorsforpeace.org/english/k.
11. https://www.usmayors.org/the-conference/adopted-policies/. For a summary of the 2020 resolution, see http://www.wslfweb.org/docs/MfP-USCM2020-press-release.pdf.
12. See the work of International Physicians for the Prevention of Nuclear War,
especially on the dangers of "nuclear famine." https://www.ippnw.org/programs/
nuclear-weapons-abolition.
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Gilinsky notes that intellectual curiosity can also sustain nuclear
arsenals or inspire their acquisition: "Sometimes the irresistible attraction of the weapons is scientific" (Xiamen speech). Sometimes
weapons scientists find themselves just "wanting to see it work"
(Dragon’s Tail article). His Paris 2005 speech warned, "you should
not imagine that the people in the weapons complex—from scientists to military users—really hope the stuff will never be used." In
Nuclear Risks, he similarly writes "… it contradicts human nature
to devote one’s life to developing a technology and hope it is never
used."
He added in Paris 2005 that "one needs to include the human element...One comes away with a feeling there is an irrational undertow in human society," and that "It is more often that scientists
and the weapons laboratories entice the powerful with new ideas for
bombs, than it is the other way around." In Dragon’s Tail, he returns
to deterrence and irrationality: "deterrence is in the mind, a matter
of psychology. Sometimes minds do strange things."
His worries of the dark side of human nature in Dragon’s Tail ("…
there is a self-destructive defect in us. It has to be quarantined if we
are to survive") are notably reminiscent of remarks made by President Obama during his Hiroshima visit in 2016:
We may not be able to eliminate man’s capacity to do evil, so
nations – and the alliances that we’ve formed – must possess
the means to defend ourselves. But among those nations like
my own that hold nuclear stockpiles, we must have the courage to escape the logic of fear, and pursue a world without
them.13
Even his prescriptions for achieving disarmament rely a lot on human nature; from Paris 2005, he advises "The important thing, it
seems to me, is to bring to your work your sense of what is right—
what if everyone did as you do? Is that acceptable?" He urges a
13. https://obamawhitehouse.archives.gov/the-press-office/2016/05/27/remarkspresident-obama-and-prime-minister-abe-japan-hiroshima-peace.
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combination of technical fixes with a strong normative element: "the
only thing that makes sense from a security point of view is to seek
a healthy margin between nuclear energy activities and any possible
military applications, and to maintain as best we can the taboo on
nuclear weapon use." (Let It All Go chapter). He closes Nuclear
Risk with a call to political action: "Change can come—if at all—
only if forced by massive worldwide public pressure."
In conclusion, Gilinsky emerges from these speeches and articles as
a model "Citizen Scientist," a term often used to describe the work
of his friend and fellow physicist, Frank von Hippel.14 He comes
to the subject of disarmament with a humanist heart as great as his
scientific brain. He argues persuasively how disarmament is both
the right thing to do (on moral and legal grounds) and the only thing
that will really work to prevent another use of nuclear weapons. He
exposes all the risks of the alternatives and the status quo.
Yet he needs to keep writing. His prescriptions studiously avoid getting into the practical details of implementation. He does not offer
anything resembling a "strategic plan" of actions to achieve disarmament.15 There is no roadmap here for dismantling the nuclearweapons complex or for retiring the horribly counter-productive
doctrine of nuclear deterrence. There is very little about the role of
the United Nations, other international organizations, and international law in moving disarmament forward. There is nothing about
the role of Congress and other legislatures. And there is little here
by way of specific contributions from groups and individuals in civil
society.
But what there is in these statements and articles is inspiration and
plenty of wisdom grounded in both scientific understanding and the

14. Frank von Hippel, Citizen Scientist (NY: American Institute of Physics,
1991).
15. For further discussion, see Randy Rydell, "A Strategic Plan for Nuclear
Disarmament: Engineering a Perfect Political Storm", Journal for Peace and
Nuclear Disarmament, vol. 1 #1 (2018), p. 49-65. https://www.tandfonline.com/
doi/full/10.1080/25751654.2017.1410386 .
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"hard knocks" of experience in dealing with government bureaucracies. The world needs more Victor Gilinskys—they may well be our
best common hope for real progress in disarmament, which means
the world itself.
Yet the best summary of this wisdom comes from the words of Lord
Byron:
Sorrow is knowledge; they who know the most
Must mourn the deepest o’er the fatal truth,
The Tree of Knowledge is not that of Life.16
		

16. From Lord Byron, "Manfred" (dramatic poem, 1817), https://www.bartleby.
com/18/6/11.html.
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"The Evolution of Nuclear
Arsenals since 1945"
Victor Gilinsky
Remarks prepared for a seminar on
Science and International Humanitarian Law
Paris
September 2005

1. Introduction

M

y subject is the evolution of nuclear arsenals since 1945. I
will try to present a brief account of the world’s growing
involvement with nuclear weapons. It is mostly a story
about the United States and the Soviet Union (and now Russia),
with additional chapters about several other states—Britain, France,
China, Israel, India, Pakistan, South Africa, and North Korea. We
don’t know how it will end.
The facts and figures are plain—the manufacture in the years since
1945 of nearly 100,000 nuclear bombs, the explosion of over two
thousand nuclear test devices (nearly half of them in the atmosphere
and some very large), the acquisition of nuclear weapons by ten
countries. But the numbers don’t tell the whole story. To have some
idea of why it all happened, and why it continues, one needs to include the human element.
If you accept the prevailing assumptions about national security
there was a plausible rationality to each country’s nuclear weapons
decisions. But if you step back and look at the whole picture, it
makes no sense. One comes away with a feeling there is an irrational
undertow in human society, perhaps arising from a self-destructive
defect in human nature, one that we have to neutralize to survive.
The numbers of warheads and the dangers of a worldwide
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catastrophe are now reduced from what they were during the Cold
War. And even then, one could argue, at the height of danger, no
bombs went off in anger. The professors of nuclear war can explain
this with deterrence theories, and they tell us what we have to do to
maintain nuclear stability. But I suspect deterrence had less to do
with the non-use of nuclear weapons than normal human reluctance
to use such weapons and just plain luck. By no means are we out of
the woods.
As the title of this meeting is Science and International Humanitarian Law, we have also to ask more difficult questions of ourselves—
What was the role of scientists in this development? And what are
the responsibilities of individual scientists today?
2. World War II: Germans and Americans
To go back to the beginning, the possibility of nuclear weapons
arose in 1938 German experiments on neutron bombardment of uranium that led to the discovery of fission.17 When the news spread, a
number of scientists around the world realized nuclear explosions
were possible. After World War II started, the Germans and the British and Americans launched bomb programs. The German one, led
by Werner Heisenberg, was a failure, apparently because he made
basic mistakes. But fears about the German program spurred the
British and Americans to work on a bomb. The decision to do so was
the first of a sequence of national decisions to build a bomb because
someone else might build one, or was building one, or had one.
The Americans collected an amazing international group of scientists to work on the bomb, many of them refugees from Germanoccupied Europe. They formed the brilliant scientific corps at Los

17. The group’s theoretician, Lise Meitner, grasped that they had observed uranium fission. She had to report this from Sweden—she fled Germany because she
was Jewish by origin—and she never got proper credit. Her co- workers got the
Nobel Prize. (To go even further back I suppose one could also say it all started
earlier with the work of Marie Curie on uranium in a nearby Paris courtyard.)
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Alamos under Robert Oppenheimer that gets top billing in the histories of the atomic bomb, as it was then called.18 The great invention
of the Los Alamos scientists was the implosion design that made
possible the plutonium bomb. The Los Alamos scientists tested the
world’s first nuclear bomb—a plutonium bomb—on July 16, 1945
in the New Mexico desert.19 The world has not been the same since.
The United States then dropped two nuclear bombs on Japan—a
uranium bomb on Hiroshima on August 6, 1945, and then a plutonium bomb on Nagasaki three days later, ending the war. When the
Los Alamos scientists heard of the Hiroshima explosion, a design
that had not been tested beforehand, many cheered.20 In retrospect,
of course, that was a dreadfully inappropriate reaction. But it was
only human nature. They weren’t cheering the deaths; they were
cheering the successful explosion. The lesson we need to remember
is that most people can’t work on something with all their heart, not
even an awful bomb, and not want to see it work.
3. Cold War: Americans and Soviets
Stalin immediately ordered a Soviet bomb. His spies at Los Alamos
gave him a head start. But the Americans didn’t know about this and
conducted their bomb program in a smug and desultory fashion, as
if the US monopoly would last indefinitely.

18. To produce nuclear explosives for the bomb—uranium-235 and plutonium—
took an enormous engineering effort that only America was then able to undertake. The engineering accomplishments were no less extraordinary than the
scientific ones.
19. President Harry Truman wrote in his diary a few days later: "The target will
be a purely military one and we will issue a warning statement asking the Japs to
surrender and save lives." It didn’t turn out that way.
20. Oppenheimer’s reaction, when Gen. Leslie Groves informed him by telephone and said he was proud of Los Alamos and its director, was: "Everybody is
feeling reasonably good about it and I extend my heartiest congratulations. It’s
been a long road." The "reasonable" betrays some hesitation.
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So the American establishment was shocked when the Soviets tested
a bomb in September 1949. It was a critical turning point in nuclear
weapons history. In January 1950, Klaus Fuchs, a German refugee
physicist who had worked at Los Alamos, confessed to passing vital
nuclear weapons information to the Soviet Union, including information on early US work on thermonuclear design. It turned out
also that he was not the only Soviet nuclear spy in America. At the
end of January, President Truman sided with the nuclear hard-liners
and approved a crash program to build a thermonuclear weapon to
maintain the American technological lead.
At the same time the president ordered a reexamination of US strategy "in the light of the probable fission bomb capability and possible thermonuclear bomb capability of the Soviet Union." In shock,
America went from underestimating the Soviets to overestimating
them. The resulting April 1950 document, mainly authored by Paul
Nitze, was known as NSC-68. It took a worst case view of Soviet
capabilities, including that the Soviets might already have thermonuclear weapons. It called for a tremendous expansion of US military strength, both conventional and nuclear. Then, in June 1950,
as if to confirm the worst fears, North Korea attacked South Korea.
The Cold War had turned violent.
In the 1950s the possibility of nuclear war was an ever-present reality. At my New York high school there were frequent atomic war
emergency drills. At a signal from the teacher, we were supposed
to jump under our desks. I remember it well because one time our
chemistry teacher shouted the emergency signal when I was holding
a jar of sulfuric acid. I dropped the jar of acid on the stone laboratory
table and created a real emergency.
Much more important was the shift in government policy. In response to presidential directives in 1950, the US Atomic Energy
Commission launched the construction of two gigantic new uranium
enrichment plants to produce massive quantities of bomb-grade uranium. The first, in Kentucky, started operating in 1952; the second,
in Ohio, started operating in 1956. Operating together with the original Oak Ridge enrichment plant they could produce almost 100,000
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kilograms of highly enriched uranium per year, or enough for thousands of weapons per year. The Soviet Union got a slower start in
this direction but eventually exceeded US production.
The increase and later decrease of warheads in the arsenals of the
United States and Soviet Union are shown in the following figure.

The United States increased its stockpile rapidly in the late 1950s
and early 1960s and reached about 30,000 warheads of many types
and sizes and explosive yields—from many megatons down to a
fraction of a kiloton.21 Control over the warheads was problematic,
especially over the smaller ones, some of which were small enough
for one person to carry. Up to the mid-1950s in many instances one
person had the ability to explode a bomb. Fortunately, none did.

21. A fraction of a kiloton sounds small but is still larger than any conventional
bomb.
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We were very lucky in other ways. After studies in the 1950s that
detailed US vulnerability to a Soviet surprise attack on our bombers, the Air Force took to keeping some bombers fully loaded with
nuclear weapons in the air at all time. Some of these planes suffered
accidents and dropped their bombs. In at least one case, a bomb
dropped on a town in South Carolina, only the last of six safety
locks prevented a multi-megaton explosion. Altogether about a dozen dropped thermonuclear bombs were never found. One has to assume that there were similar unreported events on the Soviet side.
But I am getting ahead of myself.
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4. Thermonuclear Bomb
At the time of President Truman 1950 decision to go ahead with
thermonuclear development, the United States did not have a workable design for such a bomb. That came in an idea developed by
Stanislaus Ulam and Edward Teller.22 It had a tremendous impact on
nuclear weapons development and overall strategy. Ulam said later,
"It is still an unending source of surprise for me how a few scribbles
on a blackboard or on a piece of paper can change the course of human affairs."
Even Oppenheimer, who had opposed the program initially, said in
the light of this new development: "The program in 1951 was technically so sweet that you could not argue about that. The issues became . . . what you were going to do about it once you had it." The
phrase "technically so sweet" betrays the seduction of interesting
scientific problems, even if they are associated with weapons for
mass killing. The same pull operated among the Soviet physicists,
perhaps even more strongly.
By 1952 the United States exploded a many-megaton thermonuclear
explosion, the so-called Mike shot, on an island in the Pacific. It was
not yet a weapon; it was more like a building. But soon there were
air-deliverable warheads. As warheads became available, the military found Soviet targets for them until soon there were thousands of
targets. In a move to cut back on the expense of conventional forces,
the US Secretary of State Foster Dulles announced a policy of "massive retaliation" in 1954, that is, nuclear retaliation.
Eventually the scientists learned to make small thermonuclear devices, too. But the main thing was the possibility of powerful warheads. The military liked big bombs for use in massive attacks because in those days bombers and missiles were highly inaccurate.
You had to have high yield in order to have a high probability of
destroying a target. The radius of destruction scales with the third
root of the yield, the explosive energy, so the yield had to increase
22. One, an immigrant from Poland, and the other from Hungary.
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dramatically to improve the radius of destruction. Years later, when
the accuracy of weapons was reduced by orders of magnitude, there
was no corresponding reduction in weapons yields. Warhead yields
remain ridiculously high.
The Soviets launched a crash program, too, on thermonuclear weapons, and eventually overtook the United States in numbers. At first
the Soviets apparently copied early American designs, but they had
brilliant scientists, as well, and in time developed their own path.
Soviet scientists were no more reluctant to develop nuclear bombs
for the Kremlin than the American scientists were for their leaders.
When Khrushchev wanted a huge bomb with which to intimidate the West, a Soviet team led by Andrei Sakharov produced a
100-megaton bomb—the largest bomb ever designed or used. The
Soviets exploded it in 1961 with a reduced yield of 50 megatons because anything higher would have destroyed the plane that dropped
it. Sakharov got a "Hero of Socialist Labor" award for it.
I mention this because we associate Sakharov’s name with human
rights, not mass destruction. Of course his role as an opponent of the
Soviet government came later. But the interesting thing is that when
he wrote his Memoirs in 1990, he was still proud of designing the
bomb.
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5. 1960s: Cuban Missile Crisis—A Close Call
For Khrushchev the Big Bomb was a kind of short-cut to parity
with the United States. The next year he tried another, more dangerous, short-cut—putting nuclear missiles in Cuba. Robert McNamara, who was then US Defense Secretary, has been pointing out
that the Cuban missile confrontation was even more dangerous than
it seemed at the time, because unbeknownst to the United States the
Soviets had battlefield nuclear warheads there, too.
It turns out that Mr. McNamara was also unaware at the time of
the extent of the forward lean of our nuclear forces, and was surprised to learn years later. I happen to have been with Mr. McNamara when a former Air Force colonel who had been in the "Tank,"
the underground command center at SAC headquarters in Nebraska,
described what happened on the most critical day. The Air Force
general in charge gave the order to close the Tank from the outside
world, apparently the only time this has ever happened. He told the
targeting staff that the moment they had trained for all their lives
had arrived. He expected a launch order momentarily and also expected they would all die from a Soviet response. Each individual
was permitted a call to his family, to say goodbye, but he was not
permitted to say why he was calling. It was a scene straight out of
Dr. Strangelove.
Shortly after the Cuban crisis I attended a talk on it by a SAC major
general who had led US bombers on what he believed at the time
was an attack on the Soviet Union The general, a kind and thoughtful man, told us how difficult it was to say goodbye to his wife before his mission. He then went into detail on the extensive planning
and long training that goes into such a mission and the tremendous
discipline it requires. He talked about the take-off and initial stages
and how it felt to respond to such an order. Each plane carried many
megatons of nuclear explosives whose use would have awful consequences, which the crew understood perfectly. When the bombers
reached a certain point in the Arctic they were to continue to their
targets if they got a coded "go" signal, and to return home if they
didn’t.
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The signal didn’t come and at the last moment the general gave the
order for the planes to turn around. What a moment of relief it must
have been, I thought, to give the order to head for home. But no, the
general drew himself up, paused, looked out across the audience,
and told us that giving the order to turn around was the most disappointing moment of his entire life. It didn’t change my opinion of
him as a good man. It did, however, give me new insight into human
nature.
The point I want to make is that you should not imagine that the
people in the weapons complex—from scientists to military users—really hope the stuff will never be used. Maybe they even tell
themselves they do, but no one, no matter how decent, can spend a
lifetime working on something, no matter how awful, and not want
to see how it works. It’s just human nature, and it’s especially true
for a scientist.
It is another reason to judge ourselves very lucky to have survived
that period. In 1963 I took an Air Force course on use of nuclear
weapons with three-dozen Strategic Air Command pilots. The final
examination included a multiple-choice test that gave us a choice of
yields for a destroying a steel bridge. To my amazement, with the
usual assumptions about bombing inaccuracy at that time, I calculated the right answer was over 100 kilotons, several times the Hiroshima blast. To my even greater amazement, many senior officers
had not bothered to calculate at all but just chose the top yield—5
megatons.
That was a long time ago and many things have changed. But one
thing that has not changed is the cult of toughness in high-level decision making. For example, Robert McNamara told me he would not
have approved nuclear weapon use against a conventional Soviet
attack in Europe, even though to do so was US declared policy. I
asked whether he told President John Kennedy or National Security
Advisor McGeorge Bundy. He said he didn’t because they would
have considered him weak. In high circles it’s always better to be
thought "hard" than "soft." This is a problem that has been with
mankind since the beginning. Thucydides writes about it in history
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of the war between Athens and Sparta. Once war fever is running,
prudence is easily confused with cowardice. At the start of Athens’s
disastrous Sicilian campaign, "the few that liked it not, feared to
appear unpatriotic by holding up their hands against it, and so kept
quiet."23
Along these lines, there is etched in my memory a briefing, nearly
four decades ago, by the director of the Livermore weapons laboratory. At that time so-called peaceful nuclear explosives were still in
vogue, supposedly a useful civilian spin-off from the development
of nuclear weapons. The director told us confidentially, however,
that this work was vital not for any supposed civilian benefits, but
because it was essential that the public become comfortable with
nuclear explosives in peacetime. Only then could the military count
on getting a release from the president in wartime.
Presumably something similar was going on in the Soviet Union.
The Soviet Union started more slowly, but after the Cuban Missile
crisis, in which it had to back down, it steadily increased its nuclear
forces until by the 1980s it had far more nuclear warheads than the
United States. They were deployed on huge land-based missiles with
multiple warheads,24 on submarine missiles, on airplanes, as well as
in artillery shells and mines, and they posed a tremendous problem
when the Soviet Union broke up. In an underappreciated logistical
feat the Russians got them all back into Russia.
The United States and Soviet Union carried out around 2,000 nuclear test explosions—about 700 in the atmosphere, up to about 1980:
US 1,030 tests; Soviet Union 715 tests. A number of other countries
that decided to become nuclear powers also conducted nuclear tests.
While the number of such countries is still small, it is growing. The
numbers of their warheads are small compared with those of the
United States and Russian. The main concern is that some of the
newer members of this group are more likely to use them. Looking
23. Thucydides, Book IV, Chapter 18.
24. MIRVs arrived in 1970s. The ABM treaty, intended to avoid an accelerating
missile race, dates from 1972.
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to the more distant future, it is difficult to see how a world in which
large numbers of countries have nuclear weapons can stay glued
together. Let us consider the nuclear progression of Britain, France,
China, Israel, India, South Africa, Pakistan, and North Korea.

6. Meanwhile—Britain, France, China, Israel, India, South Africa,
Pakistan, North Korea
Britain decided to build bombs in 1947, under Clement Attlee, the
Labour prime minister. There is a logic of power that affects all leaders. Britain tested its first device in Australia in October 1952. Britain developed a thermonuclear design independently of the United
States and tested it on Christmas Island (near Indonesia) in 1957.
Before it stopped testing, Britain conducted 45 tests (21 of them in
Australian territory, and some in the United States).
France started by producing plutonium in the 1950s. MendesFrance, the socialist prime minister who negotiated the end of the
war in Indo-China, authorized the bomb program in 1954. The first
French bomb test took place in Algeria in 1960, and the first thermonuclear test in 1968. Altogether France exploded 210 test explosions, a rather large number, with the last as recently as 1996.
China had Russian help up with its nuclear program up to 1959.
The end of Soviet nuclear help was one of the factors in the SinoSoviet split. China set off a bomb in 1964 in the Xinjiang area, and
conducted a thermonuclear test soon afterwards, in 1967. China carried out 45 test explosions (23 atmospheric and 22 underground, all
conducted in Xinjiang) until 1996.
Israel decided on a bomb in the 1950s, with French help. Israel is
said to have had bombs ready during 1967 war, and certainly during the 1973 war. It tested what were probably small thermonuclear
designs in 1979 in the oceans below South Africa.
South Africa itself had developed simple uranium bombs in 1970s,
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and dismantled them in the 1980s, in advance of the handover of
power by the white government. The International Atomic Energy
Agency audited the South African program and announced it was
satisfied that the bombs were indeed dismantled. But the details
have remained confidential.
India set off a bomb in 1974, and after a long hiatus tested a series of
bombs in 1998, apparently including thermonuclear designs. India
had not acceded to the Nuclear Non-Proliferation Treaty and thirsts
for full nuclear weapon status. In a recent Joint Statement with the
Indian prime minister the US president went a long way toward
granting India that status.
Pakistan 1998 rivals India thermonuclear. AQ Khan became a purveyor of bombs.
North Korea presumably has a small number of bombs.
In terms of overall numbers, Great Britain, France, China, and Israel
have arsenals in the low hundreds of warheads, at least that is what
people who claim to know estimate them to be.

7. Current Status: Post-Soviet Union
These are still very small numbers compared with those for the United States and Soviet Union. After the demise of the Soviet Union the
United States and Russia both reduced their operational warhead
numbers to about 10,000 for the United States and about 10,00020,000 for Russia.
Soviet, and then Russian, nuclear weapons establishment consolidated, over the past decade, tens of thousands of nuclear weapons
at hundreds of locations in Eastern Europe and 14 republics to sites
in Russia.
The United States remains the only country that has nuclear weapons
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based on foreign soil. The number of such foreign-based weapons is
now much reduced—in the hundreds—compared with thousands in
Europe some years ago.
Overall, as arsenals decrease, nuclear weapons play a smaller and,
on the whole over the past decade or more, a decreasing part in
the military services than they once did. But in certain respects, the
Bush administration is trying to reverse that, at least on paper. The
Nuclear Posture Review, a document submitted to Congress on the
last day of 2001, states,
"Nuclear weapons play a critical role in the defense capabilities of the United States, its allies and friends. They provide
credible military options to deter a wide range of threats,
including WMD and large-scale conventional military force.
These nuclear capabilities possess unique properties that
give the United States options to hold at risk classes of targets [that are] important to achieve strategic and political
objectives."25
What this means in practice is unclear but it seems to put the United States in a more forward-leaning posture toward use of nuclear
weapons than it was before. It talks about using nuclear weapons
to deter others’ use of chemical or biological weapons. Clearly, the
Bush administration assumes that nuclear weapons will be part of
U.S. military forces for at least the next several decades.26
The administration has proposed development of new nuclear weapons that could be used as "bunker busters" against deep underground
shelters. This is a solution in search of a problem. The real motive
is to get nuclear weapons work going in the weapons laboratories.
Bush didn’t, however, count on a Republican Congressman from
25. Nuclear Posture Review, December 31, 2001, p. 7.
26. Contrast this with the conclusion late in life by Paul Nitze, one of the toughest Cold Warriors, that the United States should unilaterally give up its nuclear
weapons. Paul H. Nitze, "A Threat Mostly to Ourselves," New York Times,
October 28, 1999.
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Ohio, David Hobson, who has so far stood in the way.
All this toying with nuclear weapons for purposes of intimidation,
on the assumption that "deterrence" will keep them from ever being
used, reminds me of dangerous experiments at that were carried out
at Los Alamos during World War II to determine the critical masses
of nuclear explosives. They kept two sub-critical masses on a workbench and moved them closer to each other by tapping them with
a screwdriver and measuring the neutron count. Richard Feynman
called this "tickling the dragon’s tail." One day the experimenter
slipped and moved the two pieces too close together and received a
lethal dose of radiation.
In a similar way, we are playing with the weapons, and counting
on them never being used. But if we—the world—slip, and nuclear
weapons are used, the consequences will be awful. I don’t mean that
there will be world-wide nuclear war, but that our way of life will
change radically. Our entire civilization—our cities, our economic
systems, our civil liberties, in short, everything—is based on the
belief that these weapons will not be used.27 But the restraints are
psychological. In the end they are just plate glass. If that shatters, the
organizing principles of the world will change dramatically. I mentioned at the outset that there is a self-destructive defect in human
nature. It has to be quarantined if we are to survive.
8. Role of Scientists
Now where do weapon scientists come in? What is their role in promoting the world of weapons? I mentioned Andrei Sakharov and
the Big Bomb. I saw a copy of it in the bomb museum at the Chelyabinsk 70 laboratory. One of the other visitors, an Italian woman,
asked the old laboratory director, "How could you build such a horrible bomb?" He smiled and said, "When the orders come down
from the Kremlin, for some funny reason, you do it."

27. For an insightful brief exposition see: Fred C. Ikle, "Nuclear Explosion,"
Wall Street Journal online, August 5, 2005.
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I think that is only part of the story, either in the Soviet Union or
any other country. It is more often that scientists and the weapons
laboratories entice the powerful with new ideas for bombs, than it is
the other way around. And often the line between genuine defense
of one’s country and unchecked personal ambition is an ambiguous
one.
T. S. Eliot once said, "Most of the trouble in the world is caused by
people wanting to be important." Scientists are not immune from
this failing. Nor are they immune from flattery. Have you seen the
pictures of Indian women cheering the bomb scientists, or Pakistanis holding up the picture of A.Q. Khan?
The truth is we are all, or at least most of us, fascinated with nuclear
weapons, the arms controllers no less than the weaponeers. And scientists, especially, are fascinated with the idea that—as Stan Ulam
put it—a few scribbles on the blackboard can change the world,
whether for better or for the worse.
9. What to Do?
What about individual scientists? How is one to act? How do we
want them to behave?
There are all sorts of proposals for scientists not to do war work.
Others have suggested that everyone who works on weapons should
reveal all secrets, as Mordechai Vanunu did in Israel. In democratic
societies people have to be able to rely on agreements. Sometimes,
in extreme cases, you have to break the rules. Enrico Fermi was once
asked about this by his daughter. He said people should do their job
and obey the law. But, asked his daughter, what about Hitler? To
which Fermi replied, you’re right— which shows there is no simple
rule. Each person has ultimately to wrestle with the matter himself.
The important thing, it seems to me, is to bring to your work your
sense of what is right—what if everyone did as you do? Is that acceptable? It is more important to my mind to speak up in the context
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of your work, even if that is in private, than to voice your reservations publicly after you leave. It would have been much more
important if Robert McNamara had privately told Kennedy of his
reservations about nuclear weapons than that he voices them publicly today.
When I was a student I once asked Robert Oppenheimer what were
the special responsibilities of scientists. He said scientists had no
special responsibilities; they had responsibilities as human beings.
A great Jewish sage of the first century BCE, said, "Si je ne suis pas
pour moi, qui sera pour moi? Mais si je ne suis que pour moi, que
suis-je? Et si pas maintenant, quand?"
I would paraphrase this to say, "If I do not defend my country, who
will defend it? But if I am only for my country, what am I? And if
not now, when?"
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"How will the nuclear
weapons story end?"
Victor Gilinsky
Remarks prepared for the 10th PIIC Beijing Seminar on
International Security
Xiamen
September 24-29, 2006

E

veryone here knows the story of nuclear weapons. The United
States developed them to protect against a possible German
program, then the Soviet Union built them to match America, then Britain, France and China, and Israel, South Africa, India,
and Pakistan, and most recently North Korea.28 A competitive spiral
keeps nuclear countries locked in and attracts new members to the
nuclear club, slowly perhaps, but nevertheless continually. Where
this will end none of us here knows. It is something to which we
should pay more attention.
Can We Keep the Bombs on the Shelf Indefinitely?
We sometimes contemplate the possibility of a worldwide nuclear
breakdown, but I think we do so only on an intellectual level. We
don’t really believe it can happen. If we did we would behave differently. Meanwhile, there is no sign that any of the current nuclear
countries are ready to give up their arsenal, and the number of nuclear bombs in the world is still in the tens of thousands.29

28. South Africa built bombs but dismantled them and joined the Nonproliferation Treaty.
29. The United States and Russia have reduced their stockpiles significantly, one
should note, something for which they should get more credit than they do. But
they both intend to hang on to these weapons indefinitely.
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The subtitle of this seminar is "Harmony Makes the World Stable
and Secure." In a world of so many nuclear weapons can we count
on harmony to restrain use indefinitely? Can we rely on so-called
rational behavior (so-called because it isn’t always clear what "rational" means)? And in any case people often don’t behave in their
best interests, at least not in their collective best interests, and sometimes humanity displays a self-destructive streak. Did it make sense,
for example, to build more than 100,000 nuclear weapons during the
Cold War?
A pressing reason to look ahead more seriously than we do is that
once one country breaks the taboo on nuclear weapons use it is likely that restraints against further use will weaken. At that point, the
organizing principles of the world will have to change. Our cities,
our economic systems, our civil societies, will all become anachronisms.
Of course, the numbers of warheads and the dangers of a worldwide
catastrophe are now reduced from what they were during the Cold
War. A great deal of writing is devoted explaining how to maintain
nuclear "stability" in a world of many nuclear weapons. Optimists
argue that since even at the most dangerous time of the Cold War the
antagonists did not use nuclear bombs, the nuclear future is "manageable."
But to me the Cold War experience suggests a different conclusion—that the non- use of nuclear weapons since 1945 had less to
do with these theories and more to do with simple human awe that
made everyone hesitate to open Pandora’s Box—an awe that will
not last forever. (If you remember the story, Pandora couldn’t resist
opening the Box and unleashed human misery.)
We were also just plain lucky, too, especially in the early years of
the Cold War. Up to the mid-1950s there were many bombs that
one person had the ability to explode, and some of them were small
enough for one person to carry. Fortunately, none got into the wrong
hands.
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We were very lucky in other ways. To protect against a Soviet surprise attack, the US Air Force took to keeping some bombers fully
loaded with nuclear weapons in the air at all time. Some of these
planes suffered accidents and dropped their bombs. Altogether
about a dozen dropped thermonuclear bombs were never found.
Fortunately, none exploded. I am sure other countries had similar
accidents.
The Cuban Missile Crisis
The great nuclear crisis of the Cold War was of course the 1962
Cuban missile crisis. At that time, we experienced some scenes that
could have come straight out of the movie Dr. Strangelove. We discovered since then that the situation during the crisis was even more
dangerous than it seemed at the time. I don’t think we should flatter
ourselves to think that we are much smarter today and that we could
not get into a similar dangerous situation. Basic human nature hasn’t
changed much in the last 40 years. One thing that surely has not
changed is the cult of toughness in high-level decision-making. It is
always safer to be thought "hard" than "soft." This is a problem that
has been with mankind since ancient times.
One of the experiences along these lines that affected me greatly
was a talk after the Cuban crisis given by a SAC major general who
had led US bombers during the crisis on what he believed at the time
was an attack on the Soviet Union. The general, a kind and thoughtful man, told us how difficult it was to say goodbye to his wife before his mission. He described in detail the extensive planning, the
long training, and the tremendous discipline it requires. During the
initial stages of the flight he had time to reflect on his orders. The
crews understood perfectly that each plane carried many megatons
of nuclear explosives whose use would have awful consequences.
When the bombers reached a certain point in the Arctic they were
to continue to their targets if they got a coded "Go" signal, and to
return home if they didn’t.
The expected signal didn’t come and at the last moment the gen-

47

48

Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky

eral gave the order for the planes to turn around. (What a relief, I
thought.) The general drew himself up, paused, looked out across
the audience, and told us that having to give the order to turn around
was the most disappointing moment of his entire life.
It didn’t change my opinion of him as a good person. It did, however, give me new insight into human nature. The point I want to make
is that no one, no matter how decent, can spend a lifetime training
for something and not have some part of them want to apply their
training, no matter how awful the consequences.
I don’t want to leave you with the impression that this is a comment
on the United States or the US Air Force. It is a comment on human
nature. It sometimes pulls us in the wrong direction.
What about the Scientists?
Scientists are not immune from these dangerous tendencies, either.
Just like the military want to apply their training, scientists like to
see their ideas work in the real world. When the Los Alamos scientists heard of the Hiroshima explosion, many cheered. In retrospect,
of course, that was a dreadfully inappropriate reaction. But it was
only human nature. They weren’t cheering the deaths; they were
cheering the first successful uranium explosion.
The lesson we need to remember is that most people can’t work
on something with all their heart, not even an awful bomb, and not
want to see it work. But as we know, that tendency can have unfortunate consequences.
Herb York, a former director of the Livermore Laboratory, wrote
in his 1970 book, Race to Oblivion, that the problem of controlling
nuclear weapons activities was made more difficult because those
devoted to pursuing them were mostly sincere persons acting in
good faith. They really believe in what they are doing. At the same
time, he writes, the real motives for this work are not necessarily
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what they are represented to be.
The line between genuine concern for the defense of one’s country
and unchecked personal ambition is often unclear. The real driving
force is often the sense of importance, and sometimes real prominence, that comes from working on powerful weapons.
The US and Soviet weapons scientists became powerful figures. The
same is certainly true in other weapons states. Last month, for example, the Indian Prime Minister had to publicly mollify the top
scientists in the Indian weapons establishment to get support for his
nuclear deal with the United States. Or consider the privileged status
in Pakistan of A.Q. Khan, despite all his misdeeds.
As T. S. Eliot once said, "Most of the trouble in the world is caused
by people wanting to be important."
Thermonuclear Weapons
Sometimes the irresistible attraction of the weapons is scientific.
Physicists, especially, are enthralled with the idea that their scribbles on the blackboard can change the world, whether it is for better
or for the worse.
Robert Oppenheimer, who initially opposed the US development
of the thermonuclear bomb, was ultimately won over by the TellerUlam idea that made it work. Oppenheimer called the idea "technically sweet." The phrase betrays the seduction of interesting scientific problems, even if they are associated with weapons for mass
killing. The same pull operated among physicists in other countries,
perhaps even more strongly.
I should say that not all were seduced by this or anxious at all costs to
maintain their status with the powerful. Of the famous scientists who
took part in the 1950 American debate over thermonuclear weapons
I am most impressed with Enrico Fermi and I.I. Rabi. When the
question first came up of building the thermonuclear bomb they took
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a firmer stance than Oppenheimer. They said, "The fact that no limit
exists to the destructiveness of this weapon makes its very existence
and the knowledge of its construction a danger to humanity as a
whole." Their advice was ignored and we now live with that danger.
By 1952 the United States exploded a many-megaton thermonuclear
explosion, the so-called Mike shot, on an island in the Pacific. Eventually the scientists learned to make small thermonuclear devices,
too. But the main thing was the possibility of powerful warheads.
The military liked big bombs for use in massive attacks because in
those days bombers and missiles were highly inaccurate. You had to
have high yield in order to have a high probability of destroying a
target a continent away. Years later, when the accuracy of weapons
was reduced by orders of magnitude, there was no corresponding
reduction in weapons yields. Warhead yields remain outrageously
high in all countries.
Soviet Big Bomb
The Soviets, too, launched a crash program on thermonuclear weapons, and eventually overtook the United States in numbers. When
Khrushchev wanted a huge bomb with which to intimidate the West,
a Soviet team led by Andrei Sakharov produced a 100-megaton
bomb—the largest bomb ever designed or used. The Soviets exploded it in 1961 with a reduced yield of 50 megatons because anything
higher would have destroyed the plane that dropped it. Sakharov got
a "Hero of Socialist Labor" award for it.
I mention this because we associate Sakharov’s name with human
rights, not mass destruction. Of course his role as a heroic opponent
of the Soviet government came later. But the interesting thing is that
when he wrote his Memoirs in 1990, he was still proud of designing
the Big Bomb, just as Robert Oppenheimer, for all his later reflections, remained proud of having built the first bomb.
I saw a copy of the Big Bomb in the bomb museum at Russia’s
Chelyabinsk 70 weapons laboratory. An Italian woman in our group

Chapter 1

asked the old laboratory director, "How could you build such a horrible bomb?" He smiled and said, "When the orders come down
from the Kremlin, for some funny reason, you do it."
What I am saying is that this is only part of the story, whether in the
Soviet Union or anywhere else. From my own observation it is more
often the scientists and the weapons laboratories that entice the powerful with new ideas for bombs, rather than the other way around.
What Should One Do?
What about individual scientists? How is one to act? Let me say a
word especially to those whose careers are ahead of them.
We have to think of our country’s defense because if we don’t, who
will? But—to paraphrase the ancient sage Hillel—if we think only
of our own country, what are we? There are lines we should not
cross.
Each person has ultimately to wrestle himself with what is legitimate
defense and what crosses the line. The important thing, it seems to
me, is to bring to your work your sense of what is right, and to ask
yourself: What if everyone around the world did as I do? Is that
acceptable behavior? And you need to ask this during your professional career, when your decisions matter, not to wait until they are
merely of academic interest.
How Long Can We Tickle the Dragon’s Tail?
I bring all this up because the importance of nuclear weapons seems
again to be on the increase. The stated reasons for developing them
or upgrading nuclear forces have supposedly to do with national
defense, but I think the factors I have mentioned—the importance
it gives to the participating individuals and weapons laboratories—
also plays an important role in urging governments in this direction.
The governments seem to hold to the optimistic notion that they
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can brandish the weapons and gain psychological and political advantage without risking that the weapons will actually be used. We
assume we can do nuclear shadow boxing so carefully that no one
gets hurt.
This reminds me of an experiment Los Alamos scientists conducted
during World War II that was called "tickling the dragon’s tail." The
aim was to determine the critical masses of nuclear explosives by
tapping two sub-critical masses with a screwdriver to bring them
closer together and measure the neutron count. It seemed as if you
could control the dangers by moving slowly and carefully by making only very small changes. One day the experimenter’s screwdriver slipped and the two pieces got knocked too close together,
and before the physicist could knock the pieces apart he got a lethal
dose and died a horrible death.
We may be underestimating the world-wide dangers in the same
way.
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"On tickling the dragon’s tail"
Victor Gilinsky
Bulletin of the Atomic Scientists
February 26, 2016

I

n 1964, I attended a talk by a Strategic Air Command major general who described how, during the 1962 Cuban crisis, he carried
out an order to lead US bombers on what he believed at the time
was a nuclear attack on the Soviet Union. I chatted with him before
his talk and came away impressed not only with his intelligence, but
also with his kindness and thoughtfulness; he was very proud of a
son that worked in a mental hospital. He began his talk by telling us
how difficult it had been to say goodbye to his wife before departing. He then went into detail on the extensive planning and long and
rigorous training that goes into such a mission and the tremendous
discipline it requires. He talked about the difficult takeoff and how
it felt to respond to such an order; if he got a coded "GO" signal before the bombers reached a certain point in the Arctic, he was to lead
them to their targets. He said his crews understood that dropping the
several megatons of nuclear explosives each plane carried would
have awful consequences, and that they might not survive.
We in the audience knew, as there had been no nuclear war, that he
must have turned around at some point. What a relief that must have
been, I thought, to give the order to head for home. But, no, I was
wrong. The general drew himself up, paused, looked out across the
audience, and told us that giving the order to abandon his nuclear
mission was the most disappointing moment of his entire life. It
rocked me back. Did I get him wrong? After some reflection I decided that I wouldn’t let this revelation change my opinion of him as
a good and intelligent man.
But I would have to rethink my view of human nature, and its ability
to avert disaster.
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I abandoned my notion that the people in the nuclear weapon complex—from scientists to military users—really hoped the stuff would
never be used. Maybe that is what they themselves believed—
SAC’s motto was "Peace is our profession"—but not many persons,
no matter how well intentioned, can spend a lifetime working on
something, or training for something, no matter how awful, without
at some level wanting to see it work. The moral restraints that, I
had imagined, would prevent Armageddon were flimsier than I had
thought.
Scientists are also not immune from wanting to see their handiwork in action. When the news of the 1945 Hiroshima blast was announced at Los Alamos, where the bomb was made, many of the lab
personnel cheered. They weren’t of course cheering 100,000 deaths;
they were cheering the successful test of their device.
Again in the 1960s, I attended a presentation on "peaceful nuclear
explosions" by the director of the Livermore nuclear weapons laboratory. At that time, so-called peaceful nuclear explosives were still
in vogue, strongly supported by the Atomic Energy Commission as
a highly useful civilian spin-off from nuclear weapon development.
The laboratory director told us confidentially that the real reason for
conducting civilian bomb tests was different: The civilian tests were
essential for making the public comfortable with nuclear explosives.
Only then could the military count on getting a presidential release
for their use in wartime.
Today, Los Alamos, the original nuclear weapon laboratory, sublimates the weapon scientists’ need to feel their work is used by assuring them that—I quote from the lab’s web page—"Nuclear weapons
are used every day … as a disincentive to adversaries from taking
hostile and aggressive actions against the US and its allies." Thinking in terms of threatening the world every day not to do things
we don’t like may make weapon designers feel more useful. But
considering that we are not the only ones on the planet with these
weapons, it is a problematic stance for the country.
It seems to have dropped from the world’s consciousness that in nine
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countries around the world, highly trained and dedicated military officers sit ready to launch nuclear-tipped missiles. Upon receipt of a
valid order from their superiors—possibly not even from the country’s leaders—they will turn keys and close firing circuits; hundreds
of thousands, perhaps millions, will die, and the world will become
a different, and probably much more brutish, place. The nuclear war
gurus conclude this only increases the importance of maintaining
nuclear deterrence.
But deterrence is in the mind, a matter of psychology. Sometimes
minds do strange things.
Consider the India-Pakistan nuclear standoff. Both have sizeable
nuclear warheads on long-range rockets; in principle they balance
each other out. But India, stung by terrorists it said had come from
Pakistan to attack Mumbai in 2008, announced it would in the future respond with a punishing military attack, but one so limited as
to avoid triggering a nuclear response from Pakistan. To counter
this Indian strategy, Pakistan has developed small-yield, short-range
nuclear weapons, which it says it would use against India’s limited
conventional attacks. Thus, it says, it has blocked all Indian conventional options. But has it? Will Pakistan now refrain from supporting
anti-Indian terrorists, if that is what it has in fact been doing? And
will India put aside its response strategy? The danger is of course
that miscalculations leading to the use of small nuclear weapons by
Pakistan could trigger India to use its strategic nuclear weapons—
and all-out nuclear war.
When asked about this, an unworried Pakistani general asked why
would anyone in India launch an attack, especially when a devastating response is likely? The answer is that national leaders, being
human, often do foolish things, sometimes out of miscalculation,
sometimes because they feel trapped, sometimes out of frustration.
Sometimes there are communications problems.
Consider again the Cuban Missile Crisis. It was long ago and the
technical systems have changed; but human nature hasn’t changed.
It came about because Soviet Chairman Nikita Khrushchev tried a
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dangerous short cut to nuclear parity with the United States. Robert
McNamara, who was US defense secretary during the crisis, lost
no opportunity in later years to point out that the confrontation was
even more dangerous than it seemed at the time. Unbeknownst to
the United States, the Soviets had battlefield nuclear warheads in
Cuba. It turns out, however, that McNamara, as he was surprised to
learn 30 years later, was also unaware at the time of the extent of the
forward lean of our nuclear forces.
I happen to have been with McNamara when a former Air Force
colonel who had been in the underground command center at SAC’s
Nebraska headquarters during the crisis described what happened
there on the most critical day. McNamara was shaken; he evidently
did not know the full extent of steps the SAC commander, General
Tommy Powers, had taken on his own authority. The Air Force general in charge of the SAC underground command center in Nebraska
gave the order to close the center from the outside world, apparently
the only time this has ever happened. He told the targeting staff that
the moment they had trained for all their lives had arrived. He expected a missile launch order momentarily and also expected they
would all likely die from a Soviet response. Each individual was
permitted a call to his family to say goodbye, but was not permitted
to say why he was calling. The conversations were about scraped
kids’ knees and sick dogs. It was a scene straight out of Dr. Strangelove. McNamara was open-mouthed; he mumbled to the colonel:
"We have to talk."
I expect that communications about use of US nuclear weapons
work much better today. But one thing has not changed: the cult of
toughness in high-level decision-making. On another occasion, well
after he was defense secretary, McNamara told me he would not
have approved nuclear weapon use against a conventional Soviet attack in Europe, even though to do so was declared US policy. I asked
whether he ever told this to President John Kennedy or National
Security Advisor McGeorge Bundy. He said he hadn’t because they
would have considered him weak. The defense secretary who had
intimidated so many with his toughness was himself intimidated by
the potential charge of weakness. In high power circles it is politi-
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cally fatal to be thought "soft."
This problem has been with mankind since the beginning of civilization. Thucydides writes about it in his history of the war between
Athens and Sparta. Once war fever is running, prudence is easily
confused with cowardice. At the start of Athens’s disastrous Sicilian
campaign, "the few that liked it not, feared to appear unpatriotic by
holding up their hands against it, and so kept quiet."
The flexing of nuclear muscles on the assumption that "deterrence"
will keep the weapons from ever being used reminds me of tabletop experiments that were carried out at Los Alamos during World
War II to determine the "critical mass" of nuclear explosives. Physicists nudged two sub-critical masses closer to each other by tapping them lightly with a screwdriver and measuring the increased
neutron count. Richard Feynman called this "tickling the dragon’s
tail." They could get away with it so long as the two sub-critical
masses stayed sufficiently apart. One day the experimenter slipped,
pushed the two pieces too close together, and received a lethal dose
of radiation.
In a similar way, if we slip, and nuclear weapons are used, the consequences will be awful. It’s not just that there will be considerable
devastation; the reality of nuclear war will force radical changes
in the way we organize our lives. The basic elements of our civilization—our cities, our economic systems, our civil liberties—are
based on the belief that these weapons will not be used. But in the
end, the restraints on their use are psychological, just plate glass.
If that shatters, the organizing principles of the world will change
dramatically. This is no idle concern, for there is a self-destructive
defect in us. It has to be quarantined if we are to survive.
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"Should We Let It All Go?"
Victor Gilinsky
Should We Let the Bomb Spread?
Nonproliferation Policy Education Center
July 2016

T

he traditional criticism of U.S. efforts to stop the spread of
the bomb has been that we can’t do much about it. (Decades
ago, former U.S. Defense Secretary Harold Brown quipped
that he could replace all the government’s nonproliferation experts
and diplo- mats with two—one to announce each additional nuclear
state, and the other to wring his hands over the increase.) But no one
questioned the bomb’s importance. John Mueller takes a different
tack; he says the whole thing doesn’t matter. My assignment is to
take issue with the broad thesis of his chapter, "At All Costs: The
Destructive Consequences of Antiproliferation Policy."30 He questions the significance, past and future, of the spread of nuclear weapons, and whether there is ever a compelling case for their use. He
questions even more the efforts to restrain the spread: He concludes
that antiproliferation efforts have proved exceedingly costly, and—
counting in this category the 2003 Iraq invasion—have led to more
deaths than the nuclear bombs dropped on Japan. In passing, he
skewers prominent nuclear terrorism and nuclear war alarmists who
have been purveying "worst case scenario fantasies." He goes after
their insistence that we immediately put their solutions at the top of
the national security agenda, and their introduction of extravagant
language that has now fed into the political discourse. Mueller calls
then-presidential candidate Senator Barack Obama on his limitless
promise (to an American Israel Public Affairs Committee conference) to do "everything" within his power to stop Iran from getting
the bomb, and Senator John McCain matching it by saying it had to
be done "at all costs," with neither explaining what "everything" and
30. See John Mueller, "‘At All Costs’: The Destructive Consequences of Antiproliferation Policy," in this volume.
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"at all cost" could lead to. Mueller suggests that one way to reduce
incentives for "errant regimes" to take interest in the bomb is to stop
threatening them.
In short, there is much to like. But he goes too far. He seems to
acknowledge that himself. He writes that no country has found the
weapons particularly useful. The spread of the weapons is not necessarily desirable. Further spread is unlikely to accelerate or prove
a major danger. The trouble is that for most people, putting nuclear
war in the "unlikely" category still leaves a lot to worry about.
But Mueller goes on to dismiss such concerns and conclude that
proliferation hardly matters at all, that up to now its effects have
been benign, whereas efforts to restrain it do more harm than good.
So let us focus mainly on that.
Has the Bomb Made A Significant Impact on the World?
One is almost ashamed to ask the question. Anyone who has lived
through the rough parts of the Cold War, or is old enough to remember jumping under his desk during what was then called an atomic
drill, has no doubt that it did, in ways both large and small. I will
pass over the enormous size and expense of the nuclear weapons
enterprise to mention a few items related to life in the United States:
The Manhattan Project was, as Annie Jacobsen recently wrote, the
mother of all black programs.31 That precedent plus the Cold War
justified the existence of a vast secret national security state, some
aspects of which we are just beginning to learn about. That secret
world required vetting the "loyalty" of large numbers of people,
which implies unprecedented intrusions into their private lives. We
have gotten so used to this we think it’s normal, but it’s a long way
from what was considered normal in pre-World War II times. The
bomb, plus means for intercontinental delivery in minutes, also
changed the U.S. Constitution, shifting the power to initiate war to
31. Annie Jacobsen, Area 51, An Uncensored History of America’s Top Secret
Military Base (New York: Little, Brown and Company, 2011).
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the president and away from Congress, and therefore away from the
democratic process.
We had a lot of close calls during the decades of the Cold War, some
of which could conceivably have led to nuclear war. There were
quite a number of highly placed U.S. officials who counseled use
of the bomb, and in fact were ready to take the president and the
country over the cliff to achieve their Cold War aims.32 Fortunately,
reason prevailed. Or the taboo against nuclear use was sufficiently
intimidating. Adding to the dangers in the early days of the Cold
War, there were no independently controlled locks on the nuclear
weapons. Harold Agnew tells of visiting a U.S. air base in Germany
and seeing nuclear-armed German planes lined up ready to go. U.S.
physical control over the weapons consisted of a single U.S. sentry.
The Strategic Air Command (SAC) was very aggressive during this
time, flying mock nuclear attacks not only up to the Soviet borders
but also inside those borders to get data on Soviet radars. Some U.S.
planes were shot down with loss of aircrews. We were very lucky
to get through that time unscathed, or perhaps more accurately, unirradiated.
We know less about how close other countries came to using nuclear
weapons, but it appears that at one point in the 1973 Yom Kippur
War, Israeli Prime Minister Golda Meir was the only one that stood
between Israel’s bomb and its use on the battle field.
There were also serious accidents with bombs. Some were inadvertently dropped from planes. The most spectacular incident occurred
over Goldsboro, N.C. A plane carrying megaton bombs broke up
in mid-air, dropping its bombs. They had multiple sequential locks
to prevent unintentional or accidental nuclear detonation. The arming sequence on one four-megaton bomb passed through five of its
six locks on impact, and the bomb failed to detonate only because
32. I recall a 1964 briefing by the Director of the Livermore Lab on "civilian"
use of the bomb—Project Plowshare. He explained that the real reason for pursuing such projects was to get the US public used to nuclear explosions so that
in wartime the president will release their use.
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the last one held. Had the thermonuclear weapon exploded, a good
part of North Carolina would have been flattened, and if the wind
had then been blowing north, much of the Eastern coast would have
been heavily contaminated with radioactivity. Again, we were very
lucky. One should add that all these locks were put on the weapons over the considerable resistance of the Air Force, which worried
more about the bombs failing to go off when they were supposed to
than having them go off accidentally.
Was the Bomb Useful to Its Owners?
The usefulness of the bomb—or bombs, as others have them, too—
is a more complicated question. The first two nuclear bombs ended
the war with Japan more quickly than it otherwise would have. The
price America paid for this was the eternal onus for being the first to
use this new energy source to kill large numbers of people. Without
the experience of the Manhattan Project would others have developed the bomb? Once uranium fission was understood in 1939 many
scientists around the world understood the possibility of nuclear
weapons. The Manhattan Project was, after all, hurried in fear of
a German bomb. But probably without the U.S. effort the development elsewhere would have been slower. Recall, however, that most
of the World War II effort was in producing the nuclear explosives,
highly enriched uranium and plutonium. Commercial nuclear programs now make that easy for possessors of uranium enrichment
plants and plutonium separation, or reprocessing, plants.
The bomb didn’t do much for the United States in the few years it
had a monopoly. And once the Soviets exploded theirs, it was pretty
much a standoff. There wasn’t much you could do with it, but you
didn’t want to be without it if Soviet Premier Joseph Stalin had it. In
time the weapon took on a life of its own. We built them, and they
built them. One thing we know, the bomb was constantly on the
mind of leaders.
It was U.S. policy to rely on nuclear weapons to overcome the disparity in manpower if the Soviets attacked Western Europe and thus
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to deter such an attack. Years after he was Defense Secretary, Robert
McNamara told me that despite our declared policy, he would never
have authorized use of U.S. nuclear weapons unless the Soviets used
them first. (He said he told no one, including National Security Advisor McGeorge Bundy and President John F. Kennedy, because he
didn’t want to be thought weak, which in itself says quite a lot.)
Whether there was actually any deterrence is problematic. If the
Soviets weren’t going to attack Western Europe anyhow, there was
nothing to deter. Still, in this and other situations, the bomb owners
saw, and see, it differently than outside observers.
The participants in the Cuban Missile Crisis thought that we came
close to nuclear war, and subsequent disclosures about the presence
of Soviet battlefield nuclear weapons only underlined that conclusion. The possibilities for disastrous mistakes were considerable, as
top officials did not have the degree of control they thought they
had. In the 1990s, in an interval between sessions of an international meeting I happened to be standing with two or three others to
whom Secretary McNamara was explaining how dangerous the situation was on a particular Saturday. One of those present had been
in SAC’s Omaha "tank" on that day, and proceeded to tell a stunned
McNamara what really went on there on that day. It was the first
he’d heard about it.
There is no question that nuclear weapons confer status, both to the
countries possessing them, and to the individuals directly involved
with them. It’s no accident that the five permanent members of the
United Nations Security Council are nuclear-armed. Whether the
bomb actually does them any good beyond that status at this point
is doubtful. But none of them are in any hurry to give it up. Even
the Socialists in France and the Laborites in Britain, who when out
of power talked of giving up nuclear weapons, quickly changed
their mind when they gained power. And bureaucratic prestige is
undoubtedly a factor in our still keeping our land-based missiles on
alert.
India and Pakistan are if anything increasing their stockpiles. India
has plans to outfit submarines with strategic missiles. Israel, too,
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would presumably insist its nuclear weapons were useful, that is, if
they ever admitted they had them. North Korea now brags about its
nuclear bombs. And of course the Obama Administration is committing hundreds of billions to upgrade its nuclear weapons complex.33
So whatever we may think of the nuclear weapons situation, and
the seeming uselessness of it all (which could also be said of most
military expenditures), the owners are not about to take advice from
academic kibitzers.
Have Those Who Have Given Up the Bomb Regretted it?
In support of the unilateral divestment of nuclear weapons, the
claim is made that countries that have given up the weapons have
not suffered for it and don’t regret it. A respectable argument can
certainly be made for giving up nuclear weapons.34 But the experience of countries that have done so is not of much relevance. In reality, only South Africa gave them up, and it only had a few warheads
of rudimentary design that weren’t of much use in South Africa’s
military situation, that is, the situation of the former white-only government. The elimination of the weapons took place in unique circumstances—moving from a white to black government—and was
a condition for joining the Nuclear Nonproliferation Treaty (NPT)
33. See William J. Broad and David E. Sanger, "U.S. Ramping Up Major
Renewal in Nuclear Arms," New York Times, September 21, 2014. There is a
delicious irony in this being ordered by a Nobel Peace Prize Laureate.
34. See, especially, Paul Nitze, "A Threat Mostly to Ourselves," New York Times,
October 28, 1999. Nitze wrote (emphasis added):
The fact is, I see no compelling reason why we should not unilaterally
get rid of our nuclear weapons. To maintain them is costly and adds
nothing to our security.
I can think of no circumstances under which it would be wise for the
United States to use nuclear weapons, even in retaliation for their prior
use against us. What, for example, would our targets be? It is impossible to conceive of a target that could be hit without large-scale destruction of many innocent people.
I have to say I cannot think of any such circumstances, either.
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and good standing in the world community. It is doubtful that the
other countries sometimes listed in the former nuclear weapon state
category—the former Soviet republics on whose territory nuclear
weapons remained after the breakup of the Soviet Union—were
ever really nuclear states. It’s true they relinquished the weapons on
their soil, or were bribed to do so, but it does not appear they ever
had the ability to use them.
Have Nonproliferation Efforts Caused Great Harm?
The Nonproliferation Efforts before 1974
Which brings us to the efforts, since the bomb’s invention, to keep
it within few hands, so-called nonproliferation, and the issue of
whether these efforts, especially recent ones, have been on balance
harmful. A brief examination of the history of attempts at international nuclear controls shows this is not a sustainable proposition.
The fact is, they haven’t been potent enough to be harmful. Rather,
we have suffered from the lack of adequate international protection
against militarizing nuclear energy.
The starting point in the effort to control what was then called the
atom, was the U.S. proposal, based on the 1946 Acheson-Lilienthal
Report, for international development of nuclear energy. The central
idea was international ownership of what the Report called dangerous nuclear facilities. The Report grasped the essential problem of
the dual potential of nuclear energy, but was unfortunately deeply
flawed in its specific proposals.35 In any case, the US proposal had
no chance of acceptance by Stalin’s Soviet Union, and indeed went
nowhere. The United States then did its best to maintain tight security over nuclear technology.
Once the Soviets and the British exploded bombs, we changed
35. For example, it was based on the notion that moderately irradiated plutonium
cannot be used for bombs and was thus in the "safe" category, which is false,
and in fact was known to be false at the time.
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course. President Eisenhower launched Atoms for Peace, which
amounted to a huge giveaway of nuclear technology to gain political advantage and to create a market for US commercial nuclear
reactors and fuel under minimal international controls.36 In fact, U.S.
President Dwight Eisenhower explained that initially no "onerous"
controls would be needed because the exported facilities would be
too small to worry about. We sponsored the creation of the International Atomic Energy Agency, principally as a distributor of our
largesse. The Agency included an inspectorate whose real function
was to provide a patina of legitimacy to international nuclear trade,
the underlying notion being to avoid any need for our own inspection of customers and any resentment that might provoke. It was not
a serious inspection system, rather more a matter of inspectors making friendly visits to their colleagues in the field.
President Kennedy took the spread of nuclear weapons more seriously. Among other things, he pressed Israel to allow inspection of
its French-supplied Dimona facility, already suspected of beings a
weapons facility.37 Kennedy’s observation that there could soon be
a couple of dozen nuclear states is often described, in view of the
present nine, as an example of undue alarm.38 It was not a prediction;
it was a warning, which led to a number of steps that slowed the
spread of the bomb, starting with the 1968 Nuclear Nonproliferation
Treaty.

36. The second largest group of participating scientists and engineers (after
Britain) came from India.
37. Under Atoms for Peace the United States had donated a small research
reactor to Israel and signed a peaceful uses agreement. The US-supplied facility
proved a useful vehicle for educating Israel’s nuclear weapons scientists.
38. "There are indications because of new inventions, that 10, 15, or 20 nations
will have a nuclear capacity, including Red China, by the end of the Presidential
office in 1964. This is extremely serious. . . I think the fate not only of our own
civilization, but I think the fate of world and the future of the human race, is
involved in preventing a nuclear war." "The Third Kennedy-Nixon Presidential
Debate," Debate Transcript, Commission on Presidential Debates, October 13,
1960, available from www.debates.org/index.php?page=october-13-1960-debate-transcript.
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The draft treaty started out as an effort by states without nuclear
weapons to protect themselves by mutually agreeing not to obtain
them. In the lengthy negotiations, however, other features got added
that changed its character, most particularly a promise, summed up
in the oft-quoted phrase "inalienable right," to access nuclear technology on a non-discriminatory basis, so long as they were subject
to International Atomic Energy Agency (IAEA) inspections. As the
treaty was then interpreted, this included uranium enrichment and
separation of plutonium, the technologies that offer access to nuclear explosives. The treaty barred countries beyond the original five
weapons states from getting bombs, but had no explicit limits on
how close such a country could come to a bomb without violating
the treaty.
U.S. President Richard Nixon, while cool to the treaty that had been
signed by his predecessor, U.S. President Lyndon Johnson, nevertheless sent it the Senate for ratification after deciding that it did
not in any way reduce his freedom of action with respect to U.S.
nuclear weapons. Most notably, that included sharing them with the
North Atlantic Treaty Organization. He gave instructions to his administration’s officials that they were not to press countries to sign,
especially West Germany. The country did sign, as did Japan, and
ultimately nearly all countries—but that was later.
The first test of U.S. application of the treaty came in 1969, immediately after ratification. The United States had been aware that
Israel had been conducting a secret nuclear weapons program since
the 1950s. It already had built some nuclear weapons, although the
United States wasn’t sure about this. The U.S. State and Defense departments wanted to withhold the advanced F-4 aircraft Israel wanted in return for restrictions on Israel’s manufacture of nuclear weapons, a position that carried over from the Johnson administration.39
U.S. National Security Advisor Henry Kissinger was still hoping
to get Israel’s signature on the NPT. (His cynical—but not entirely
39. Just before he left office, President Johnson had overridden the departments
to permit the F-4 sale. But in allowing it the Defense Department wrote in conditions that in effect left the final decision to the Nixon administration.
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wrong—observation was that this would be worthwhile, even though
even though he expected Israel to maintain a clandestine weapons
program, because it would be a smaller one than otherwise.) The
State Department offered to come up with a favorable legal opinion
on treaty compliance if Israel would stay "a screwdriver turn away."
But when it came to President Nixon’s September 1969 meeting
with Israel’s prime minister, Golda Meir, none of this mattered. He
let it all go. What he mainly cared about was that Israel support him
in the Cold War, and especially in Vietnam. Since it served neither
party’s interests to publicize them, Israeli nuclear weapons became
a non-subject in the U.S. Government, and the NPT was relegated
to its place off to the side.
It’s worth remembering that during those years, nonproliferation
was regarded in the foreign policy and defense establishments as
a kind of side show handled by intellectual officials who were not
considered weighty enough or tough enough to perform in the main
ring—the Cold War. (To jump ahead, it was only after the demise
of the Soviet Union that the U.S. Defense Department, desperately
searching for budget justifications, acquired more respect for nonproliferation, or rather counter-proliferation, which is its more expensive cousin.)
The Nonproliferation Efforts Post-1974
There was considerable consternation after the 1974 Indian bomb
test, which turned out to be a pivotal event in U.S. nonproliferation policy.40 It became evident to all that a country with access
to reprocessing, and thus plutonium, could easily produce nuclear
bombs. Once a country had ready access to nuclear explosives—
highly enriched uranium and plutonium—IAEA inspections (optimistically labeled "safeguards") could no longer be relied upon to
provide warning of a shift to weapons. To prevent easy access to
40. The immediate Nixon administration reaction was rather different. In a cable
from the Middle East, Secretary of State Kissinger warned his surprised staff
against any strong reaction. He was apparently in the process of putting together
a nuclear deal of his own that he did not want upset.
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nuclear weapons there needed to be restrictions on the technologies that produced these explosives—enrichment and reprocessing.
At the initiative of the United States, the main nuclear technology
exporters formed the Nuclear Suppliers Group (NSG) in 1975 to put
some brakes on such exports.
At first the arrangement functioned sub rosa because on the face of
it, it is at odds with the extravagant interpretation of the "inalienable
right" language in the NPT, and the United States and other exporters shied away from taking on the argument. In fact, the opposite is
true. Only with some technology controls could the IAEA inspections provide the "safeguards" protection that the treaty requires.
In this post-Indian bomb phase, the United States succeeded in preventing several reprocessing exports from Europe to Asian countries. In 1976 U.S. President Gerald Ford announced that the United
States would abide by the same nonproliferation restrictions that it
asked others to abide by. It would not plan on use of plutonium fuel
and would not conduct civilian reprocessing. The nuclear energy
community saw this, and still professes to see this, as a limitation on
the application of nuclear power. In reality, reprocessing to produce
plutonium fuel for current nuclear power plants is grossly uneconomic. So, while avoiding wasteful expenditure was not the prime
intention, the restriction on reprocessing saved the United States and
other countries a great deal of money. To jump ahead, the same is
true of restrictions on enrichment—these have hurt the vanity of
some countries, but not their pocketbooks, or their carbon dioxide
emissions. There were never any bars to any NPT member country
importing nuclear power reactors. Quite to the contrary, the suppliers beat the drums for reactor sales. What held back nuclear power,
and still holds it back, was the inability of the industry to turn out an
economic product that met safety requirements. The proposition that
international nonproliferation policies hobbled the development of
nuclear power is therefore entirely untenable.
India’s 1974 bomb had other delayed consequences. It became
widely known that India produced the plutonium for its bomb in facilities that, although not internationally inspected, were covered by
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peaceful uses pledges to Canada and the United States. India tried
to explain this away by saying its bomb was peaceful.41 It was too
much for Congress to swallow. It became an important impetus for
passage of the 1978 Nuclear Non-Proliferation Act, which imposed
nonproliferation conditions for nuclear exports, among them that
the importer accept IAEA inspections on all its nuclear facilities.
Has Nonproliferation Caused Loss of Life?
John Mueller makes the claim that nonproliferation policy caused
more deaths than the Hiroshima and Nagasaki explosions, by which
he is referring to the 2003 U.S. invasion of Iraq. He is right about
the effect of the 2003 invasion, but it would be a considerable stretch
to count the invasion in the nonproliferation column. In an oft-cited
2003 Vanity Fair interview with U.S. Deputy Defense Secretary
Paul Wolfowitz, he cites eliminating "weapons of mass destruction,"
not as the real reason for the U.S. invasion, but as the politically
convenient reason.42 It was, as we have learned, an outright lie that
the Bush administration had significant evidence pointing to Iraqi
nuclear weapons.43 In any case, the invasion was named Operation
41. This was a flagrant disregard by India of the obvious meaning of the peaceful uses pledges. But it is also true that the U.S. Atomic Energy Commission
had provided some footing for this argument by supporting Project Plowshare
to develop "peaceful nuclear explosions," mainly as a way of putting a friendly
face on the AEC’s nuclear weapons activities. The project was initiated in 1961
not terminated until 1977. The international publicity in favor of PNEs led to
the inclusion of an article in the NPT covering the provision of such services
internationally. It has become a dead letter, but caused considerable damage to
nonproliferation along the way.
42. U.S. Deputy Secretary of Defense Paul Wolfowitz, Interview with Sam Tannenhaus, Vanity Fair, May 9, 2003, transcript available from www.defense.gov/
transcripts/transcript.aspx?transcriptid=2594.
43. A few days after the start of the March 2003 invasion, I found myself at
a security conference seated next to the visibly nervous director of the CIA’s
Weapons Intelligence, Nonproliferation, and Arms Control Center. He said if
the invading force does not find any evidence of nuclear, biological, or chemical weapons he is going to lose his job. But, he said hopefully, he was sure they
will find something in a desk drawer in Baghdad. It does not seem we had much
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Iraqi Freedom, which points in a different direction, one relating to
control of the Middle East.
A related question is whether nonproliferation-inspired Iraqi sanctions in the decade preceding the 2003 invasion resulted in the deaths
of large numbers of Iraqis, especially children. That there were many
deaths as a consequence does not seem to be at issue, although there
is not agreement on the numbers. In a famous 1996 CBS interview,
Lesley Stahl asked U.S. Secretary of State Madeleine Albright about
the effect of U.S. sanctions against Iraq: "We have heard that a half
million children have died. I mean, that’s more children than died
in Hiroshima. And, you know, is the price worth it?" Madeleine Albright’s chilling reply was: "I think this is a very hard choice, but the
price—we think the price is worth it."44 Again, there’s no denying
the consequences. The question is whether they had much to do with
nonproliferation, or were simply part of an effort to hem in Iraqi
President Saddam Hussein.
Mueller raises the same point with respect to sanctions against
North Korea. Here, if anything, the reasons for sanctions are even
more complex than in the case of Iraq, as is the relationship of the
sanctions to the misery of the non-privileged population.45 It should
be remembered that the initial reaction of the Clinton administration to North Korea’s refusal in 1992 of key IAEA inspections (and
therefore of the NPT) was to make the country an extraordinarily
generous offer, which after the conclusion of negotiations in 1994
was known as the Agreed Framework. The North Koreans agreed to
shut down their small plutonium production reactor and stop buildevidence going in, or that this could have been the real reason for doing so. The
man left his job soon after.
44. U.S. Secretary of State Madeleine Albright, Interview with Lesley Stahl, 60
Minutes, originally aired May 12, 1996. Albright later said what she said was
stupid, which of course it was, as it played badly.
45. In a strange twist, when the Clinton administration hoped to make headway with North Korea, the ever-enthusiastic Secretary Albright showed up in
Pyongyang at an October 22, 2000 celebration for Kim Jong-il, and put on an
embarrassingly gushing performance. See Jane Perlez, "Albright Greeted with a
Fanfare by North Korea," New York Times, October 24, 2000.
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ing two larger but still relatively small reactors; the United States
agreed to shield them from their NPT violation by getting the IAEA
to agree to postpone the disputed inspections. In the meantime,
North Korea would receive (from South Korea and Japan) two large
light water reactors worth about $5 billion. In addition, the North
received a large supply of oil. The deal did not make sense, and fell
apart when it became obvious that North Korea was not keeping to
its terms.46 But the point for our purposes here is that U.S. nonproliferation policy in this instance could not have been more generous.
What Does Current U.S. Nonproliferation Policy Really Amount to?
U.S. nonproliferation policy is far from the strict system (let alone
overly strict system) that it is made out to be by the nuclear community in its frequent complaints. There are two aspects to it: The
first is the broad effort conducted mainly at mid-levels in the State
Department, working through the IAEA and other agencies, and
ostensibly based on the NPT; the second, in many ways the more
important, is conducted from the top and deals with Iran, and to a
limited extent with North Korea.47
The broad international effort deliberately takes an incremental and
non-confrontational approach to the problem—working to get others to agree to voluntary improvements in the application of IAEA
safeguards, for example, or details of export procedures. The officials involved are the ones who go to the IAEA’s conferences and
meet with corresponding representatives from other supplier states.
46. Aside from the questionable aspect of rewarding flagrant violation of the
NPT, in effect submitting to blackmail, the arrangement made no sense from a
technical point of view: The reactors were much too large for the North Korean
grid, which could not sustain the power loss from disconnecting one of the large
reactors. And the grid was too small to protect the reactors from a safety point of
view. Ironically, the plutonium production capacity of the two proposed reactors
was larger than that of all the reactors that the North Koreans were supposed to
shut down.
47. Doing essentially nothing about North Korea has now been dressed up in
State Department language as "strategic patience."
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In practice, their activities amount to nibbling at the issues, and even
then subject to the condition that they not disturb the promotion of
nuclear power, and especially the possibility of U.S. sales of nuclear
power plants.
In this, the Obama administration has outpaced the footsteps of its
predecessors. But it is not widely known that this administration has
created a "Team USA," composed of officials from Departments of
State, Energy, and Commerce, to promote nuclear power abroad.
And there is a designated official on the National Security Council
staff to shepherd the effort. It’s no wonder that when Congress takes
up the nuclear export agreements with potential customers, the State
Department invariably testifies in favor of laxer conditions.48
To maintain friendly, and especially non-confrontational relations
with potential customers, the State Department has gone along with
a watering down of the NPT’s objectives by describing the treaty as
resting on three pillars, only one of which is nonproliferation. The
others are nuclear disarmament and, most importantly, development
of nuclear energy. And it is said that progress on any of the three depends on progress of the other two. In practical terms it means that
the offices charged with trying to rein in proliferation are therefore
committed to supporting the expanded worldwide use of nuclear energy, and doing so when we admittedly still don’t have a satisfactory
way of ensuring that it will not be put to military use.
The diplomats busy themselves with inoffensive solutions, however
48. The mother of all lax agreements is the one negotiated with India and finalized in 2008. India opposed the NPT from the beginning. It refused comprehensive IAEA inspection of its nuclear facilities and so was barred, by Nuclear
Supplier Group guidelines, from receiving nuclear exports. This is the group
whose formation we initiated after the 1974 Indian bomb. In the hope of gaining
a large amount of nuclear business, the Bush administration waived the export
restrictions of thee 1978 NNPA that were put in place in response to the 1974
Indian bomb and pressured the NSG to waive its guidelines. The Bush administration thereby punched a hole in the NPT. As of July 2014, there has yet to
be any nuclear business for the United States. The Obama administration later
supported fully this policy toward India’s nuclear activities.
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impractical, the best example being fuel banks, which have become
a standard "solution" to the problems posed by national enrichment
facilities. It’s unlikely that top-level people understand that that
a fuel bank makes no economic or engineering sense at all, but it
sounds good, and so has become entrenched in nuclear proliferation
boilerplate.49
Another way in which nonproliferation has been soft-pedaled is by
current shift in emphasis to combating nuclear terrorism by nonstate
actors as opposed to nuclear weapons development by established
states. The diplomatic aspects of combatting terrorism are relatively
easy—everyone is against it so one can organize security summits in
total agreement.50 That agreement would be more difficult to obtain
if we were talking about the necessary restrictions on the use of nuclear energy to keep it from spilling over into military applications.
The dilution of the effort to stop proliferation of nuclear weapons is
further affected by the now-standard inclusion of it in the broader
category of proliferation of weapons of mass destruction, which include biological and chemical weapons.51 Neither of the latter two is
remotely as significant as nuclear weapons, but including them blurs
the focus on nuclear weapons.

49. See, for example, an op-ed by Nuclear Threat Initiative co-chairman, and
former senator, Sam Nunn, "Open a Nuclear Fuel Bank," New York Times, July
11, 2014. There is a competitive market in fuel. The best guarantee of a fuel supply is a commercial contract. It’s easy to create one’s own stockpile of enriched.
A bank for manufactured fuel is impractical because there are many types of
fuel assemblies, with different levels of enrichment, and it would be effectively
impossible to stock them all.
50. The purveyors of nuclear terrorism threats have managed to spook top leaders by greatly exaggerating the possibilities. Accounts tell of this fear greatly
affecting President Bush after he went through a nuclear bomb scare involving
New York and Washington, and President Obama seems equally seized with the
issue.
51. To take things to an absurd degree, the legal definition of a weapon of mass
destruction (18 U.S. Code § 921 – Definitions) includes explosive charges as
small as one-quarter ounce [sic].
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The second aspect of U.S. nonproliferation policy, the one that the
president and top officials do take seriously, has to do with mainly constraining Iran’s potential nuclear weapons capabilities. The
enmity between the United States and Iran goes back to the 1979
Islamic Revolution and the deposing of the Shah.52 Iran’s nuclear
program, and an interest in nuclear weapons, also goes back to the
time of the Shah. The current U.S. concern about Iran’s nuclear capabilities has several elements. There is the obvious worry about
Iran’s intentions in developing uranium enrichment technology that
could give it ready access to large quantities of highly enriched uranium, should it decide to develop nuclear weapons. But other countries have comparable capabilities without drawing the same level
of concern. It is difficult to justify—under the NPT, as it has been interpreted for decades—a separate standard for Iran than that applied
to other NPT members. The concern over Iran’s nuclear capabilities
is inextricably tied to fear of the political shadow such capabilities,
even if not militarized, may cast over the Middle East and the influence Iran may derive from it.
A clearer way to view what is going on in the negotiations over Iran’s
nuclear program is to see it as a struggle by the United States and
Israel to maintain Israel’s nuclear weapons monopoly in the Middle
East. If anything sums up the major themes of U.S. nonproliferation
policy, it would be protecting against the possibility of nuclear terrorism and protecting Israel’s nuclear weapons. The United States
has gone so far as to cooperate with Israel in physically sabotaging
Iran’s uranium enrichment activities.53 Which is more than a little
odd, as it puts the United States in cooperation with a country that
resists the NPT norm to enforce NPT discipline on an NPT member
suspected of harboring intentions at odds with its treaty obligations.
We never went this far before, but there is a long history to U.S.
52. Many of Iran’s nuclear scientists and engineers under the Shah, some of
whom are still working in Iran, were trained at MIT under a special program
specifically for Iran.
53. Israel went beyond that to assassinate Iranian scientists, without any admonition from the United States.
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protection for Israel’s putatively secret nuclear weapons, a policy
supported even by U.S. politicians who otherwise take a strong
stand on nonproliferation.54 The U.S. president still feigns ignorance
about Israel’s nuclear weapons, and the subject is off-limits even
within the government, as it has been since the Nixon administration. It isn’t off-limits in the rest of the world and we pay heavily in
terms of international credibility when it comes to nonproliferation.
In 2010 the NPT Review Conference unanimously approved final
statement called for a conference on weapons of mass destruction in
the Middle East, to take place in 2012. Immediately after the vote,
to which the U.S. representative agreed, President Obama trashed
the notion of such a conference. It has still not taken place. No one
is fooled.
Where Does This Leave Us?
Faced with a history of ineffective and hypocritical nonproliferation
policy, should we just let it all go? It turns out there are things worse
than fecklessness and hypocrisy.55
54. U.S. President Jimmy Carter’s White House was famous for its emphasis
on nonproliferation, but hid the fact of Israel’s 1979 nuclear test in seas south
of Africa, carried out in violation of the Limited Test Ban, to which Israel was a
party. During the previous administration I recall a 1976 dinner honoring Fred
Iklé, then head of the Arms Control and Disarmament Agency. Senator Stuart
Symington, the sponsor of the 1976 Symington Amendment (that banned U.S.
aid to countries that deal in nuclear enrichment technology without complying
with IAEA inspections) spoke about the importance of nonproliferation and
praised Iklé for his commitment to it. When he sat down I asked the senator
what he thought about nuclear weapons in Israel. He immediately replied, "They
have to have them, I’ve been telling Moshe Dayan that for years."
55. In an accompanying article in this volume, "Getting Past Nonproliferation,"
Harvey Sopolsky takes a different tack. Whereas Mueller decries US nonproliferation policy because he thinks nuclear weapons don’t matter, Sopolsky
opposes it because he thinks nuclear weapons do matter. He sees nonproliferation as of a piece with "extended deterrence"—U.S. nuclear guarantees to our
allies—which he doesn’t like at all. Better, he says, to let them get their own
nuclear weapons. But what if this abandonment of nonproliferation leads to
nuclear weapons in the hands not only of friends but also of enemies and non-
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The original, perhaps simplistic, logic behind nonproliferation was
that as the number of nuclear weapons states increases, the number
of strategic relationships among them increases much faster, and
it will become extremely difficult to keep the weapons from being
used. Henry Kissinger recently reiterated his belief in the validity of
this view:
If one imagines a world of tens of nations with nuclear weapons and major powers trying to balance their own deterrent
equations, plus the deterrent equations of the subsystems,
deterrence calculation would become impossibly complicated. To assume that, in such a world, nuclear catastrophe
could be avoided would be unrealistic.56
It would be nice to think that this paints an overly pessimistic picture, and that faced with the potentially awful consequences of the
spread of nuclear weapons, and remembering the awfulness of the
large wars fought in the last century, people and leaders would keep
far away from any possibility of nuclear war. But that view conflicts
with history. The horrors of World War I did not prevent World War
II twenty years later. The lessons of Vietnam did not prevent our repeating the experience in Iraq and Afghanistan. Wars and aggression
are intertwined with domestic politics, and politicians, no matter
how bright, have little time or inclination to understand the issues.57

state actors, including those in the Middle East? Sopolsky’s less-than-convincing
answer is that "deterrence and forensics work." In other words, enemy states
will fear to attack the United States. And if they contemplate the risky course
of handing bombs to non-state groups who would use them against the United
States, they would again be deterred from doing so because "the links are sure to
be revealed." In a way Sopolsky is saying if we just abandon nonproliferation, in
fact, if we encourage the opposite, we won’t have to worry about nuclear weapons in the rest of the world. Let us just say it is a provocative argument.
56. Henry Kissinger, foreword in Graham Allison, et al. "Nuclear Proliferation:
Risk and Responsibility," Triangle Paper 60, (Washington, DC: Trilateral Commission, 2006), v.
57. In a talk at the RAND Corporation in Santa Monica before Secretary Kissinger assumed his role in the Nixon administration he said, "Never underestimate the superficiality of important people."
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That is even truer when there is a technical component, or when
the consequences are likely to be delayed, a state of affairs that is
ever present when dealing with nuclear issues. It’s well to recall that
President Eisenhower’s Atoms for Peace program of the 1950s set
much of the configuration of present-day nuclear programs around
the world. Soon after he announced it Soviet Foreign Minister Molotov asked U.S. Secretary of State John Foster Dulles why the United States wanted to spread nuclear weapons capabilities through the
program. Dulles had no idea what Molotov was talking about and
when he returned to Washington asked his assistant Gerard Smith to
confirm that Molotov was talking nonsense. Smith had to explain to
the astonished Dulles that Molotov had a point. We should not assume that today’s top-level politicians around the world are brighter
or wiser than their predecessors. And in crises all bets are off.
Insofar as nuclear energy programs are concerned, the only thing
that makes sense from a security point of view is to seek a healthy
margin between nuclear energy activities and any possible military
applications, and to maintain as best we can the taboo on nuclear
weapon use. As tattered as it is, the NPT is all that we have as a rallying banner. In the end this will work only if we all agree on common standards. Holding back the spread of the bomb—and, in fact,
rolling back the bomb—remain important objectives.
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"What if nuclear weapons are
used?"
Victor Gilinsky
Bulletin of the Atomic Scientists
November 16, 2016

T

he world relies too much on the indefinite continuation of the
post-1945 taboo on military use of nuclear weapons. It was
never a secure bar to such use, but now official statements
and academic writings indicate a perceptible weakening of it. If a
nuclear weapon country used its weapons in anger, anywhere, even
on a relatively small scale, it would signal that nuclear war was no
longer a theoretical possibility, but a reality. That realization is likely to have far-reaching political and social consequences worldwide.
Yet it is hard to find any examination of what these consequences
may be.
I don’t mean studies on the effects of nuclear weapons, or of a nuclear Armageddon, of which there is no lack. Anyone can access webbased graphic displays to estimate the devastation of a nuclear bomb
dropping on his or her city.58 I have never heard of anyone moving
out of one of those cities out of fear of a nuclear attack, but if a real
nuclear bomb dropped somewhere, even far off, people are likely to
think about it differently.
Nuclear Terrorism: The Diversion.
I also don’t mean studies on what might happen if terrorists—rather
than a country—used a nuclear weapon. There are many such studies, as well. The world’s leaders have adopted countering terrorist
use of nuclear weapons as the main subject of the heavily advertised
international security summits. It makes for "successful" meetings
58. See http://nuclearsecrecy.com/nukemap/.
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because all countries are on the same side in dealing with nuclear
terrorism—they are all against it.
Nuclear terrorism is a concern, but the disproportionate official and
academic focus on it diverts attention from the much more serious,
but also much more difficult, problems of restraining countries that
have nuclear weapons and keeping others who have an interest in
getting them from doing so—and then using them. Dealing with
nuclear weapon states, and would-be nuclear weapon states, means
confronting argument over the rights and wrongs of nuclear weapon possession and considering major policy changes, all of which
world leaders stay clear of.
Nuclear Weapon Use by Nations.
When it comes to nuclear weapon use by a nation, the most likely
candidates are the countries outside the Nuclear Non-Proliferation
Treaty—India, Israel, North Korea, and Pakistan—all of which are
involved in territorial disputes that have led to wars. Initial nuclear weapon use may or may not involve large civilian casualties; it
could in fact take place on a battlefield, with few civilian casualties.
The current operative assumption in nuclear circles is apparently
that after such an event the world would basically go on as it is,
albeit with suitable changes in nuclear strategy by the other owners
of these weapons, and possibly increased efforts by yet others to get
the weapons, too.
But I think the more powerful result would be a sea change in the
thinking of people around the world. They may decide, for example,
that they don’t want to be anywhere near a potential target. Governments may find it difficult to maintain control without repressive measures. There may be a premium on shelter space. There
are already news stories about the super-rich outfitting themselves
with extraordinarily secure underground facilities. It sounds overwrought, but then we may be too complacent.
In the wake of military use of nuclear weapons, and the prospect of
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further use, popular movements may force changes—possibly violent changes—in the way that the world is organized. What these
changes might be is difficult to say. We do know that the "experts"
tend to underestimate the broader societal consequences of new circumstances that fall outside conventional assumptions.
Take a recent example: the 2011 Fukushima nuclear plant accident.
A technical expert could have projected that a large tsunami would
disable the safety systems of the plant and cause a severe accident.
But no one had predicted that after the accident Japan, in reaction to
public outcry, would then shut its nuclear reactors, and that the governments of a number of other countries would decide to end their
nuclear power programs altogether.
Or consider the 2008 world financial crash. Not only did the central
bankers insist in advance that it could not happen, but they failed to
understand its broader economic significance even when important
banks started to fail.
And, of course, there is the 100-year-old example of World War I.
Even after the Austrian archduke’s 1914 assassination, no one expected a long world war that would destroy four major empires.
In the same way, nuclear weapon use by one of the nuclear weapons
countries could have worldwide societal consequences far beyond
what anyone imagines today.
Weakening the Taboo.
What has changed to weaken the taboo against nuclear weapons use?
For one thing, the horror of nuclear weapons has diminished in the
public mind. I am old enough to remember having to jump under my
desk during "atomic" bomb drills in high school. There is almost no
one alive today—and likely no one in a position of influence—who
has seen a nuclear explosion. We know that the experience made
a deep impression on many of those who did, and convinced them
in a visceral way of the need for caution. New generations of offi-
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cials and academics treat nuclear weapons as abstract chess pieces.
Of course, none of them wants nuclear war, but one senses a new
interest in playing with the possibilities nuclear weapons offer for
increasing a country’s influence, or protecting it against others with
nuclear arms.
Academic journal papers talk of a new renaissance in nuclear security studies that examine the extent to which such weapons increase
a state’s bargaining power and its prestige, all with a view to making use of—if not the bomb itself—at least the shadow cast by the
bomb. Some of these political strategists write as if there are quantitative laws that govern the deterrent effect and influence of nuclear
weapons, laws which need only be discovered to be applicable by
national leaders to their advantage. This is, of course, dangerous
nonsense, but it provides a useful academic validation for powerful officials and bureaucracies involved with the weapons who want
them—and thus the possibility of nuclear war—to remain an important aspect of national policy.
And while indeed no one wants nuclear war, it would also be only
human if there were moments when some of the nuclear weapons
advocates yearned for a chance to test the results of their work in
the real world. It is easy to rationalize the notion by suggesting that
the results would not be as bad as people think with small, modern
nuclear weapons; that at the lower end of weapon yields, nuclear
weapons overlap with conventional ones; that escalation can be controlled; and so on. We have been there before. In an early book, Henry Kissinger wrote: "With proper tactics, nuclear war need not be as
destructive as it appears when we think of it in terms of traditional
warfare."
There is now also public discussion of the possible acquisition of
nuclear weapons in countries where such public discussions never
took place before, namely South Korea and Japan. They are obviously concerned about the failure of the major guardians of the Nuclear Non-Proliferation Treaty (NPT) to cope adequately with North
Korea. While any step in the direction of nuclear weapons is still
only a remote possibility in South Korea and Japan, it is no longer
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an unthinkable one. If either country did acquire nuclear weapons, it
would surely be the end of the NPT. And while acquisition of nuclear weapons does not translate to use, the more countries with nuclear
weapons, the greater the chances that things could go wrong.
Will Deterrence Prevent Nuclear Use?
What could go wrong? Nowadays, respectable people in nuclear
weapons countries insist that their weapons are not for use in fighting wars but purely for deterrence.
But what is deterrence? It is convincing opponents not to harm you
out of fear that, if they do, you will harm them more than they can
stand. You don’t have to think very hard to realize that nuclear deterrence is based on the threat to use nuclear weapons in certain circumstances (which for some countries include conventional attacks
by their adversaries). In other words, deterrence cannot be divorced
from use. That is why trained and dedicated officers in nine countries operate in shifts, waiting for orders to release their weapons.
In other words, non-use is predicated on adversaries never using
their nuclear weapons, or crossing some stated "red line." One has
the feeling that in the strategy of some countries, a so-called second
strike may precede an adversary’s first strike.
One might ask, why in these circumstances would any country do
anything that would risk nuclear retaliation? The short answer is that
human beings sometimes do foolish things. Or they might evaluate
the situation differently from their opponent, perhaps regarding the
threat of a nuclear attack as a bluff.
To take a current example: If I understand correctly, Pakistan threatens to respond to an Indian military incursion with newly developed battlefield nuclear weapons. India previously threatened such
incursions in response to what it claimed were Pakistani-sponsored
terrorist attacks. Will India now be deterred from responding? Will
Pakistan now refrain from supporting activities that may trigger an
Indian response? Probably they themselves are not sure.
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In one of his early books, Henry Kissinger described deterrence as
a product of three multiplicative factors: "power, the will to use it,
and the assessment of these by the potential aggressor." (One always
assumes nowadays that one’s adversary is the aggressor.) Two of the
three factors are psychological. In other words, deterrence is in the
mind of the adversary, and we know that minds do strange things. I
would add another psychological element—the adversary’s evaluation of the consequences of not taking actions despite the risk of
nuclear retaliation. It may be as simple as a politician knowing if he
does not take the risk, he is finished.
Dangerous Bias Toward "Hawks."
The risk of nuclear use is exacerbated by the cult of toughness at
high levels in government. In a crisis, national leaders—likely tired,
possibly awake with stimulants, and largely unfamiliar with the details, and perhaps even the basic facts, of nuclear weapon use—will
be subject to multiple pressures, each with inevitable consequences
for their political future. (That is, if the national leader is actually
the one making the decision.) There is in these situations a bias in
favor of hawks as opposed to doves. It is an age-old problem. In his
history of the Greek wars, Thucydides famously commented that in
times of war reckless audacity was equated with courage, and prudent hesitation with cowardice.
The experts describe the stability of deterrence as a delicate matter—
with too little retaliatory power you risk attack, but if you threaten
to build up too much strength, especially on the defensive side, the
opponent may misinterpret it as initial steps toward aggression and
you may risk preemptive attack. But if deterrence is a delicate affair
that requires constant tuning by experts, is it something to count on
never to fail?
That no nuclear weapons were used during the Cold War, and since,
has been taken by the nuclear weapon professionals as a demonstration of the effectiveness of deterrence. But is this really a valid
conclusion? For one thing, we know there were close brushes with
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possible use. For another, the lack of use does not necessarily translate into effective deterrence. There may be no deterrence at work
at all if countries, even hostile adversaries, have no intention of using nuclear weapons against each other for reasons unrelated to the
fear of retaliatory attack. What conclusions can be drawn from the
decades of non-use of nuclear weapons for the future? None we can
be sure of.
Accidental War.
The taboo on nuclear weapons may also fail accidentally. There
have been situations in both the United States and the Soviet Union/
Russia that could have led to the launch of nuclear weapons by mistake but for the action of an individual officer. It would be surprising
if such situations have not also occurred in other nuclear weapon
countries. There have also been occasions when nuclear bombs fell
out of airplanes on routine patrol. In one such case, a multi-megaton bomb very nearly exploded—after impact, five of six electronic
locks failed.
A nuclear weapons enterprise requires extraordinary care and discipline at all stages, and never more so in dealing with weapons ready
to launch. It is, however, extremely difficult to maintain proper discipline and motivation in a system that is never used. There are exercises and inspections, but that is not the same thing. There is a
tendency, of which there is some evidence, to become sloppy.59 The
nuclear risks are obvious.
Where Now?
There was a large element of luck in getting through the Cold War
without nuclear weapon use. Will that luck hold?

59. See https://thebulletin.org/interview-paul-bracken-american-nuclear-forces21st-century7855.
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The United States and Russia have reduced their large nuclear arsenals, but no other countries seem inclined to follow their lead. By
all accounts, most other countries with nuclear weapons are building
more, or modernizing them, or both. The countries outside the NonProliferation Treaty—India, Israel, North Korea, and Pakistan—are
increasing the sophistication of their forces. India seeks a submarine-based strategic force, Israel already has one and is expanding
it, North Korea is building more weapons and is experimenting with
submarine-launched missiles, and Pakistan is introducing shortrange nuclear weapons to counter a possible Indian conventional
attack. It is difficult to believe that with all this expensive nuclear
weaponry deployed, that the world’s nuclear countries will confine
its use to gaming nuclear exchanges and calculating whose weapons
cast the larger and more ominous shadow.
As if to underline that we should expect no change in this picture, on
October 27 the nuclear weapon countries (with the bizarre exception
of North Korea) would not support a UN General Assembly resolution to start discussions on eliminating nuclear weapons. The resolution passed overwhelmingly and the negotiations will apparently
start next year, with or without the nuclear powers. A hard look at
the worldwide societal consequences of nuclear weapon use could
help to support these discussions and underline their importance.
In the 1959 movie, On the Beach,60 a survivor of nuclear war asks,
"If everyone was so smart, why didn’t they see this coming?" Exactly. Stop and think about what may be coming if we don’t act.
Above all, when it comes to nuclear weapons, we should not allow
ourselves to just drift into the future. We need to look ahead as best
we can and steer in a safer direction.

60. See https://thebulletin.org/continuing-relevance-beach8589.
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"Nuclear risks are growing,
and there’s only one real
solution"
Victor Gilinsky
Bulletin of the Atomic Scientists
December 10, 2020

N

o country has made military use of a nuclear bomb since the
United States dropped the second one, on Nagasaki. "One
of humanity’s remarkable achievements,"61 the conservative columnist George Will called it. But do we imagine that this
pause will go on forever? There are signs that restraints on nuclear
weapon use are weakening. If they fail, and a nuclear weapon is
used, the universal realization will take hold that nuclear war is a
fact of life. It will likely change the way the world works in ways
that we will deeply regret. We need to develop an exit ramp from
this predicament—to find a way to eliminate nuclear weapons. Yet
to take this seriously is regarded by the political establishment and
its hangers-on in academia and think tanks as a sign of extremism,
or at least muddle-headedness. The subject hardly came up in the
2020 presidential election campaigns.
It’s easy to put nuclear weapons out of mind, to let sleeping dogs lie.
The weapons play essentially no role in day-to-day life. Even Hollywood has given up making apocalyptic nuclear war movies.
But the nuclear weapons aren’t asleep. They are ready to go.
An officer carrying the "football"—a briefcase containing the nuclear codes—stays close to the US president at all times so he can

61. See https://www.washingtonpost.com/opinions/thankfully-history-has-notyet-repeated-hiroshima-and-nagasaki/2020/08/04/eb2e4af2-d67c-11ea-930ed88518c57dcc_story.html.
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launch nuclear weapons wherever he is. It has its ludicrous moments.
A 2017 photo, for example, shows Presidents Trump and Xi Jinping
and their wives entering a grand dinner in Beijing and, an awkward
step behind them, the man with the football. But the seriousness is
always there, as is the risk for millions, whether they know it or not.
An incoming British prime minister, on the first day in office, writes
handwritten letters of instructions to the captains of Britain’s four
nuclear missile submarines on launch protocols if they lose touch
with the government in a war. Do they launch their missiles, or just
head for Canada? We don’t know. The letters are burned at the end
of the prime minister’s term.
These arrangements in nuclear weapon countries are the pinnacles
of decision chains that reach down to highly trained officers in bunkers sitting before consoles, ready to launch. In the United States
those officers are probably doing their homework for a graduate
course while they sit and wait. But if they—or their counterparts in
eight other countries—get a valid order, they will turn the keys to
close the firing circuits—and the world will never be the same.
The strategic experts seem convinced that since "deterrence" worked
during the Cold War, it will keep working. So entrenched is this conventional thinking that no one is paying attention to the worldwide
political and social changes that might well follow the next nuclear
weapon use. Are the experts even right that it was "deterrence" that
kept nuclear weapons leashed? Or were national leaders hesitant to
use them in any case and to thereby open the gates to who-knowswhat? Luck surely played a big part. There were some close calls.
Deterrence is made out to be so abstruse it can only be handled by
nuclear sophisticates. A US Defense Department fact sheet says it
requires "nuclear forces that are modern, robust, flexible, resilient,
ready and appropriately tailored hedge against technological and
other uncertainties and adapt to meet evolving threats." (Is it plausible that US forces meet all these requirements?) But anyone who
has experienced a rough schoolyard understands the basics. It’s convincing opponents not to harm you out of fear that, if they do, you
will harm them more than they can stand. If your threatened retali-
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ation is terrible enough, and convincing enough, it usually works.
But not always. It’s all in the mind of the adversary. One thing is
sure, it’s not algebra. Sometimes one side misjudges the situation,
sometimes both do. Human beings are especially prone to do foolish things when under pressure. And crushing pressures are what
national leaders and their advisors would surely experience in deciding on launching a nuclear attack, or on retaliating against a real
or imagined one.
The dangers of poor judgment are compounded by the cult of toughness at high levels in government. In national security crises, prudence is often characterized as weakness, or even cowardice. It is an
old problem: Thucydides wrote about it in his history of the Greek
wars, but nuclear weapons have upped the stakes dramatically. Deterrence may appear reliable—until it is not. It’s been over a decade
since the Schultz-Perry-Kissinger-Nunn quartet62—all prominent
former US statesmen—warned that "reliance on nuclear weapons
for [deterrence] is becoming increasingly hazardous and decreasingly effective." It is even more hazardous now.
An Increasing Belligerence.
In the halls of power, 75 years since Hiroshima and Nagasaki, nuclear war has become an abstraction, stripped of its horrors. Nucleararmed states flaunt their weapons to intimidate their foes. North Korea and the United States exchanged threats of annihilation. Pakistan
and India have issued nuclear threats and counter threats. And how
else can one interpret the President Trump’s threats to "obliterate"63
Iran? Or Israeli Prime Minister Netanyahu’s threat,64 during the 2016

62. See https://www.wsj.com/articles/SB116787515251566636#:~:text=Per
ry%20was%20secretary%20of%20defense,state%20from%201973%20to%20
1977.&text=Nunn%20is%20former%20chairman%20of%20the%20Senate%20
Armed%20Services%20Committee.
63. See https://www.bbc.com/news/world-us-canada-48728465.
64. See https://www.atlanticcouncil.org/blogs/iransource/the-unsaid-threat-toiran-during-netanyahu-s-navy-cadet-speech/.
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ceremony for the latest German-built addition to Israel’s nucleararmed submarine force, that Israeli submarines were "capable of
striking in very great strength at all those who would harm [Israel]."
Another disquieting sign is the fading interest in "no-first-use"
pledges—promises by a country that it will not use its nuclear weapons first in a conflict. Russia has withdrawn its earlier pledge, and
China appears to be reconsidering its pledge. The United States, of
course, never signed on.
Respect for the Non-Proliferation Treaty is diminishing as well.
Consider the Saudi crown prince’s casual and brazen remark65 during a 2018 visit to the United States that he would immediately get
nuclear weapons if Iran did. After learning what he is capable of,66
one could wonder whether he will even wait that long. In 2019,
Turkish President Recep Tayyip Erdogan said67 it was "unacceptable" that Turkey is not permitted to have nuclear weapons when
others have them. What he will do about this is unclear, but no leader of a Non-Proliferation Treaty member state that had pledged not
to get nuclear weapons had ever publicly spoke this way before.
The threshold for using nuclear weapons is lowering in another way:
the new deployment of "tactical" or battlefield nuclear weapons.
Pakistan has introduced them to "deter" any Indian conventional attack. Pakistan seeks to make its nuclear threats more convincing
by making them easier to carry out. In the same way, the United
States has outfitted a ballistic missile submarine, with others to follow, with small warheads to plug a supposed deterrence gap—the
possibility that an opponent, such as Russia, might imagine that the
United States would be reluctant to use nuclear weapons in response
to an attack with a small-yield nuclear weapon because US nuclear

65. See https://www.reuters.com/article/us-saudi-iran-nuclear/saudi-crownprince-says-will-develop-nuclear-bomb-if-iran-does-cbs-tv-idUSKCN1GR1MN.
66. See https://www.nytimes.com/2018/11/16/us/politics/cia-saudi-crownprince-khashoggi.html.
67. See https://thebulletin.org/2019/11/taking-erdogans-critique-of-the-nuclearnon-proliferation-treaty-seriously/.
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weapons had much larger yields.
The US Nuclear Posture Review.
Current US policy on nuclear weapon use is laid out in the Defense
Department’s 2018 Nuclear Posture Review.68 Both in substance
and tone, the document leans significantly further toward nuclear
weapon use than the previous 2010 version. To drive this home, the
Defense Department published the summary in several languages,
notably Russian and Chinese. What the Biden administration does
with this document will tell the world a lot about its willingness to
chart a safer course in nuclear policy.
The current document states the United States would use nuclear
weapons only in "extreme circumstances," but these turn out to be
awfully broad: They include not only threats to the vital interests of
the United States, but also to those of "its allies, and partners." There
are at least 35 European and Asian allies. The Defense Department
says there are 76 "partners."69 They can’t all be protected by US
nuclear weapons, but which ones are? We don’t know. Does the Defense Department know?
If US leaders deem them significant enough, even conventional attacks against the United States and dozens of allies and partners can
qualify as "extreme circumstances," meriting a nuclear response.
Moreover, the 2018 Nuclear Posture Review emphasizes that part
of the US force is kept on alert to retain "the option of launching
those forces promptly," that is, launching on warning, perhaps even
launching on warning of an impending attack, with the dangers of
mistakes that attach to such a policy.
Part of the reason for this bluster is to support higher Air Force and
68. See https://dod.defense.gov/News/SpecialReports/2018NuclearPostureRevi
ew.aspx.
69. See https://www.defense.gov/Explore/Features/Story/Article/1684641/
alliances-vs-partnerships/.
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Navy budgets. But there is another purpose. Having promised allies and partners a spot under America’s nuclear umbrella in return
for a certain deference, the United States has to constantly shore up
its credibility in the face of questions from allies and partners. The
questions have become increasingly difficult to answer forthrightly
as the United States has become overextended. It has led to American actions that don’t necessarily make military or political sense
but are expected by allies. Consider the Nuclear Posture Review’s
reason for why the United States has to provide allies with nuclear protection even against conventional attack: "Conventional
forces alone are inadequate to assure many allies who rightly place
enormous value on US extended deterrence for their security" (emphasis mine). The tail is wagging the dog—a dangerous business.
The Official Russian and Semiofficial Chinese Views.
Following a 2020 executive order70 from President Putin, Russia also
published its policy on nuclear weapons use. Russia asserts the right
to use nuclear weapons to defend Russia and its allies against both
nuclear and conventional attacks, including impending missile attacks, which Russia will assume to be nuclear. Conventional attacks
in this category include those that would undermine the functioning
of Russia’s nuclear forces. These conditions more or less parallel
those of the United States as presented in the Nuclear Posture Review, but they are more circumscribed: Russia provides nuclear protection for fewer allies—several former Soviet republics on Russia’s
borders. And Russia restricts nuclear weapon use against conventional attacks to situations "when the very existence of the state is in
jeopardy," which sounds tighter than the Nuclear Posture Review’s
"extreme circumstances," although it is hard to say what the difference would really amount to if push came to shove. Regardless,
the world’s two major nuclear protagonists have laid out expansive

70. See https://www.mid.ru/en/foreign_policy/international_safety/disarmament/-/asset_publisher/rp0fiUBmANaH/content/id/4152094?p_p_id=101_
INSTANCE_rp0fiUBmANaH&_101_INSTANCE_rp0fiUBmANaH_
languageId=ru_RU.
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conditions for using their nuclear arsenals and, if anything, are increasing emphasis on nuclear weapons’ central role in their national
security policies.
China is the other important nuclear power. Its leaders have not released an official statement on nuclear weapons use comparable to
the US or Russian documents, but a semi-official account71 by a retired general suggests China is placing greater emphasis on its nuclear forces and rethinking its declared no-first-use policy. It argues
it has to "face the reality" that other nuclear weapon states are "planning huge investments to modernize their nuclear arsenals and to
prepare to fight a nuclear war. . . The long-held theory of the nuclear
taboo is increasingly on the verge of being broken." Can we say this
is completely off the mark?
Can We Keep It Up?
It is difficult to believe that, with all the expensive nuclear weaponry
the United States and others have and are modernizing, the world’s
nuclear-armed countries will indefinitely confine their nuclear forces to conducting exercises and simulating nuclear exchanges on
computers. There are too many clever young strategists dreaming
up new ways to squeeze a little more political advantage from possession of nuclear weapons or from threats to build them. And it
would be foolish to imagine that everyone in the nuclear weapon
supply chain really wants the bombs never to get used; it contradicts
human nature to devote one’s life to developing a technology and
hope it is never used. There are many checks, of course, to prevent
illicit use and accidental explosions, but it is hard to maintain proper
discipline and motivation in a system that is never used for its intended purpose.
Ronald Reagan, who wasn’t exactly a Ban-the-Bomb marcher, didn’t
think we could go on this way. He said72 of the US–Soviet standoff:
71. See https://www.tandfonline.com/doi/full/10.1080/25751654.2018.1458415.
72. See https://www.thereaganvision.org/quotes/.
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"I can’t believe that this world can go on beyond our generation
and on down to succeeding generations with this kind of weapon on
both sides poised at each other without someday some fool or some
maniac or some accident triggering the kind of war that is the end
of the line for all of us." In one of his last messages to Congress, he
said his aim was to eliminate the bomb.
In the 30 years since then, it has remained clear that many in the US
nuclear weapons world don’t share this goal with President Reagan,
even if it gets occasional lip service. The political-military establishment imagines it can hang on to these weapons permanently.
The same appears true in the other eight nuclear-weapon-possessing
countries. Change can come—if at all—only if forced by massive
worldwide public pressure.
The fear of losing control of nuclear weapons policy explains the
State Department’s almost hysterical reaction to the proposed Treaty
on the Prohibition of Nuclear Weapons, which will enter into force
in January 2021.73 As all nuclear weapon states and their allies, including all NATO countries, rejected the ban treaty, its only foreseeable practical effect could be to provoke worldwide discussion on
eliminating nuclear weapons. Even this apparently was too threatening to things-as-they-are. US Assistant Secretary of State Christopher Ford wrote74 that the treaty "is likely to make real disarmament progress harder, not easier, by poisoning and undermining the
cooperative dialogue the world needs" to get to nuclear weapons
elimination (my emphasis). Never mind that the world is every day
getting further from nuclear weapons elimination.
Whether the Biden administration will take a different approach
is unclear. It would take an unusual openness to new ideas on the
part of incoming officials, and the political courage to accept plain
73. See https://thebulletin.org/2020/10/the-nuclear-ban-treaty-is-set-to-enterforce-experts-explain-what-comes-next/.
74. See https://www.state.gov/remarks-and-releases-bureau-of-internationalsecurity-and-nonproliferation/the-treaty-on-the-prohibition-of-nuclear-weaponsa-well-intentioned-mistake/.
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truths, but it can happen. Paul Nitze, who was probably the most
hawkish architect of US Cold War nuclear strategy and who in his
later years served as President Ronald Reagan’s Special Advisor on
Arms Control, modified his views after the Cold War. In a 1999 New
York Times op-ed,75 he wrote, "I know that the simplest and most
direct answer to the problem of nuclear weapons has always been
their complete elimination. … It is the presence of nuclear weapons
that threatens our existence."

75. See https://www.nytimes.com/1999/10/28/opinion/a-threat-mostly-to-ourselves.html.

