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Conelrad Emergency Broadcast Frequencies
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Community Fallout Shelters
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Backyard Fallout Shelters
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Pop quiz.
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How many active nuclear warheads are deployed today?
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Current World Nuclear Stockpiles.

Source: Federation of American Scientists
http://fas.org/issues/nuclear-weapons/status-world-nuclear-forces/
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How Destructive Are These Warheads?

A 300Kt. warhead is approximately 20 times more powerful than the
bombs dropped on Hiroshima and Nagasaki, where, in each case,
about 100,000 people were killed outright and roughly another
100,000 people died later from delayed effects such as radiation
sickness or cancer.

What do you think would be, then, the effect of dropping a single
300Kt. warhead on a major city?
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A Helpful Blast Simulator:

http://nuclearsecrecy.com/nukemap/

By Alex Wellerstein

New York City
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South Bend

A Helpful Blast Simulator:

http://nuclearsecrecy.com/nukemap/

By Alex Wellerstein
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Another quiz question.
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What is the single most serious threat to humankind
from nuclear weapons?
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Answer: Nuclear winter.
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The physicists’ role in creating the bomb.
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Niels Bohr

(1885-1962)

Werner Heisenberg

(1901-1976)

J. Robert Oppenheimer

(1904-1967)
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If the radiance of a thousand suns were to burst at once into the sky,
that would be like the splendor of the mighty one . . . 

Now, I am become Death, the destroyer of worlds.

       – J. Robert Oppenheimer, quoting the  Bhagavad Gita

Oppenheimer and General
Groves at the Trinity site
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J. Robert Oppenheimer

“Physics in the Contemporary World.”

Arthur Dehon Little Memorial Lecture
Massachusetts Institute of Technology
November 25, 1947

Despite the vision and the far-seeing wisdom of our
wartime heads of state, the physicists felt a peculiarly
intimate responsibility for suggesting, for supporting,
and in the end, in large measure, for achieving the
realization of atomic weapons. Nor can we forget
that these weapons, as they were in fact used,
dramatized so mercilessly the inhumanity and evil of
modern war. In some sort of crude sense which no
vulgarity, no humor, no overstatement can quite
extinguish, the physicists have known sin; and this is
a knowledge which they cannot lose.
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How did the physicists respond?
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James Franck
(1882-1964)

The Franck Report

Issued by staff of the
Metallurgical Laboratory
at the University of
Chicago, June 11, 1945

Eugene Rabinowitch
(1901-1973)

We found ourselves, by the force of  events, 
the last five years in the position of a small 
group of citizens cognizant of a grave danger 
for the safety of this country as well as for the 
future of all the other nations, of which the 
rest of mankind is unaware. We therefore felt it 
our duty to urge that the political problems, 
arising from the mastering of atomic power, 
be recognized in all their gravity, and that 
appropriate steps be taken for their study and 
the preparation of necessary decisions. . . . 

We believe that these considerations make the use of nuclear bombs for an early, unannounced attack against Japan
inadvisable. If the United States would be the first to release this new means of indiscriminate destruction upon
mankind, she would sacrifice public support throughout the world, precipitate the race of armaments, and prejudice
the possibility of reaching an international agreement on the future control of such weapons.

Much more favorable conditions for the eventual achievement of such an agreement could be created if nuclear
bombs were first revealed to the world by a demonstration in an appropriately selected uninhabited area.
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A Different Perspective on the Scientist’s
Responsibilities to Society

Oppenheimer on the Interim Committee’s discussion
of the Franck Report on June 16, 1945

“We didn’t think that being scientists especially
qualified us as to how to answer this question of how
the bombs should be used or not.”

“What was expected of this committee of experts was
primarily a technical opinion on new questions.”

The scientific members of the Interim Committee:

Vannevar Bush, Karl T. Compton, James B. Conant,
J. Robert Oppenheimer, Enrico Fermi, Arthur H.
Compton, and Ernest O. Lawrence

J. Robert Oppenheimer (1904-1967)
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Debate over Civilian Control
of Atomic Energy

The May-Johnson Bill versus the
McMahon Bill

October 1945 – August 1946

President Truman signs the McMahon Bill,
August 1, 1946
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The Federation of Atomic
Scientists

Founded November 1945 by
Manhattan Project scientists

such as Leo Szilard and Philip
Morrison

Leo Szilard
(1898-1964)

Philip Morrison
(1915-2005)
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Reorganized as the Federation
of American Scientists a short
time after its founding, FAS
still thrives today.



PHIL 20604 – Spring 2023

The American Physical Society awards an annual prize in honor of Szilard’s commitment to the
scientist’s citizen involvement.
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Equally noteworthy was the award to NASA atmospheric physicist, James Hansen, in 2007.
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Founded in the fall of 1945 at about the
same time when the Federation of
Atomic Scientists was established,
the Bulletin of the Atomic Scientists
introduced its famous “doomsday
clock” in its June 1947 issue.

The hands were set at eight minutes to
midnight. 

They were set at three minutes to midnight
in 1984, at the height of the debate
over US plans to place intermediate-
range nuclear missiles in Europe.
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The Russell-Einstein Manifesto
July 9, 1955

“Here, then, is the problem which we present to you,
stark and dreadful and inescapable: Shall we put an end
to the human race; or shall mankind renounce war?” 
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Left to right: Iwao Ogawa, Zhou Peiyuan, Vladimir P. Pavlichenko, Shinichiro Tomonaga,
Cecil. F. Powell, Antoine M. B. Lacassagne, Alexander V. Topchiev, Alexander M. Kuzin,
Eugene Rabinowitch, George Brock Chisholm, Dmitri V. Skobeltzyn, John S. Foster, Cyrus S.
Eaton, Hermann J. Muller, Joseph Rotblat, Hans Thirring, Leo Szilard, Walter Selove, Eric H.
S. Burhop, Mark L. E. Oliphant, and Marian Danysz. David F. Cavers, Paul Doty, Victor F.
Weisskopf, and Hideki Yukawa were absent when this photograph was taken. 

First Pugwash Conference, Pugwash,
Nova Scotia, July 8-11, 1957.

The 1995 Nobel Peace Prize was 
awarded jointly to the Pugwash
Conferences and to their leading
figure, the physicist Joseph
Rotblat.

Zhou Peiyuan (1902-1993). B.Sc. Tsinghua 1924. Ph.D. Caltech
1928. Studied with Einstein at the Institute for Advanced Study,
Princeton, 1935-1936. Founding member of the Chinese Academy of
Sciences, 1955. President of Peking University.
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First Pugwash Conference, Pugwash,
Nova Scotia, July 8-11, 1957.

The meeting location as it appeared
when I visited the site in 2012.
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Pugwash Today
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How did ordinary citizens respond?



PHIL 20604 – Spring 2023

Campaign for Nuclear
Disarmament
Established 1958

Bread not Bombs/Plowshares
Established 1958

National Committee for
a SANE Nuclear Policy
Established 1958

Tom Lehrer
“We Will All Go Together
When We Go”
1959
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Sheldon Allman.

“Crawl Out Through the Fallout”
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Arms control.
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President John F. Kennedy signs Limited
Nuclear Test Ban Treaty October 7,
1963.

The first step back from the brink.
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http://www.johnstonsarchive.net/nuclear/nwhdet.html

From 1971 to
2000 a series of
nuclear arms
control agree-
ments led to a
reduction in the
number of war-
heads from a high
of about 70,000
around 1996 to
about 30,000
warheads by
2005, with
approximately
10,000 of those
warheads
deployed, the rest
in stockpiles.

1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

SALT I
ABM
1971

SALT II
1979

INF
1988

START I
1991

CTBT
1996

START II
2000
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Bush and Putin sign SORT (Strategic
Offensive Reductions Treaty), May 24,
2002 in Moscow.

The treaty obligates each side to reduce
operationally deployed warheads to
1,700-2,200 each.

But many critics thought that the treaty
was a sham, pointing out that:

• There were no verification procedures.

• Reductions were not permanent,
because warheads were not required to
be destroyed.

• Reductions were not required until
December 31, 2012, the day when the
treaty expired.
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In spite of SORT, in 2002 the hands of the 
Doomsday Clock maintained by the 
Bulletin of the Atomic Scientists were 
moved to seven minutes to midnight, 
one minute closer to midnight than 
when the clock was introduced in 1947.

High among the reasons cited for moving the
hands forward to seven minutes to mid-
night was the decision by the Bush
administration in 2002 to have the United
States unilaterally abrogate the Anti-
Ballistic Missile (ABM) treaty signed in
1971. In response, Russia declared that it
would no longer abide by the terms of the
START II treaty, which the United States
had also failed fully to ratify.

Thirty-one years of progress in the reduction of
nuclear weapons had come to a halt.
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New START Treaty (2010-2021)

Aggregate limits:

• 1,550 warheads. Warheads on deployed
   ICBMs and deployed SLBMs count toward
   this limit and each deployed heavy bomber
   equipped for nuclear armaments counts as
   one warhead toward this limit. 

This limit is 74% lower than the limit
of the 1991 START Treaty and 30%
lower than the deployed strategic
warhead limit of the 2002 SORT Treaty. 

 
• A combined limit of 800 deployed and non-
   deployed ICBM launchers, SLBM launchers,
   and heavy bombers equipped for nuclear
   armaments.

• A separate limit of 700 deployed ICBMs,
   deployed SLBMs, and deployed heavy
   bombers equipped for nuclear armaments.  

This limit is less than half the corre-
sponding strategic nuclear delivery
vehicle limit of the START Treaty
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In January of 2007, the hands of
the Doomsday Clock were moved
forward again, to five minutes to
midnight, closer than at any time
since the heights of tension during
the Cold War from 1947 to 1963
and again from 1981 to 1988. In
2015, we were at three minutes to
midnight.  In 2018, two minutes.
Today we are at one-hundred
seconds to midnite, closer than
ever in history.

The Bulletin now includes not only
the threat of nuclear war, but also
climate change as an existential
threat to humankind, and earlier
this year it began to track
deliberate disinformation
campaigns as another, serious
global threat.
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Nuclear weapons today
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Minuteman III MIRV bus.
Each warhead has a yield of
ca. 300 Kt. We now deploy
450 of these missiles with
about 500 warheads.
Minuteman III is expected to
be operational through 2025.

The bulk of our nuclear force
consists of 228 Trident SLBMs
each carrying six or so
warheads with yields of either
100 Kt or 400 Kt, about 1,200
warheads in
total.

Approximately 500 warheads,
each with a yield of up to 150 Kt,
are mounted on cruise missiles or
other tactical delivery vehicles.

Source: The Center for Arms Control
and Non-Proliferation
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In May 2007, Russia announced a successful test launch of its
new RS- 24 ICBM, which can carry up to three MIRVed
warheads and is said to be capable of penetrating any existing
missile defense shield. The test was widely viewed as Russia’s
reponse to US plans to install an X-Band missile detection
radar facility in the Czech Republic and an advanced PAC-3
Patriot anti-missile battery in Poland.  

The US insists that defense of Europe against Iranian missiles
is the intent. 

Russian RS-24 ICBM

Patriot PAC-3
X-Band Radar Installation in the Pacific

Putin and Bush

Camp David, 2003
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Russia saw the installation of this system in two former
Warsaw-Pact countries as a hostile act directed toward Russia.
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When Obama came into office in 2009, he proposed a new
course of action on nuclear arms control, and he negotiated
the New START treaty in 2010.
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But some critics argued that, in spite of his
visit to Hiroshima in 2016, Obama’s nuclear
legacy might be that he started a new arms race
by championing modernization of our nuclear
arsenal.

Source: The Guardian, 1 April 2016Obana and Japanese Prime Minister at Hiroshima

27 May 2016
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One fruit of the “modernization” of our nuclear arsenal was the depolyment in February 2020 of a
new line of low-yield warheads, with a yield of under 10 Kt. In order to do this, the United States
unilaterally withdrew from the INF, the Intermediate-Range Nuclear Forces Treaty, on August 2,
2019. The theory is that this gives us a more flexible array of options, but critics argue that the
introduction of these weapons is inherently destabilizing. 
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The other major new development is work on
hypersonic delivery vehicles. They can fly at
speeds that are many multiples of the speed of
sound, reportedly as high as Mach 20 or
roughly 15,000 miles per hour. They are
maneuverable and can deliver a warhead with
pinpoint accuracy halfway around the world in
minutes. A Mach 20 hypersonic vehicle could
go from New York to Moscow in eighteen
minutes. The speed and manueverability of
hypersonic vehicles make defense against
them more or less impossible.

Source: Forbes, 30 April 2020
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The view from elsewhere
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The Nuclear Non-Proliferation Treaty (1968)

We hear a lot of concern, and justifiably so, about new nuclear states developing nuclear weapons in
violation of the Nuclear Non-Proliferation Treaty. But in the eyes of much of the rest of the world,
especially the developing world, the major failure to abide by the treaty is seen as the failure of the
major nuclear powers – the United States and Russia – to do as required by Article VI of the Non-
Proliferation Treaty.

Article VI

Each of the Parties to the Treaty undertakes
to pursue negotiations in good faith on
effective measures relating to cessation of
the nuclear arms race at an early date and to
nuclear disarmament, and on a treaty on 
general and complete disarmament under 
strict and effective international control.

Kim Jong-un Ebrahim Raisi
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In spite of all of the hype about nuclear
terrorism . . .
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The fact
remains
that the
United
States
and
Russia
have,

by far,

the largest
arsenals of
weapons of
mass
destruction

of any
nation

or
group

on earth.
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Do physicists have a role to play today?
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Hans A. Bethe’s Letter to the Science Community

As the Director of the Theoretical Division at Los Alamos, I
participated at the most senior level in the World War II Manhattan
Project that produced the first atomic weapons.

Now, at age 88, I am one of the few remaining such senior persons
alive. Looking back at the half century since that time, I feel the most
intense relief that these weapons have not been used since World War
II, mixed with the horror that tens of thousands of such weapons have
been built since that time one hundred times more than any of us at Los
Alamos could ever have imagined.

Today we are rightly in an era of disarmament and dismantlement of
nuclear weapons. But in some countries nuclear weapons development
still continues. Whether and when the various Nations of the world can
agree to stop this is uncertain. But individual scientists can still
influence this process by withholding their skills.

Accordingly, I call on all scientists in all countries to cease and desist
from work creating, developing, improving and manufacturing further
nuclear weapons and, for that matter, other weapons of potential mass
destruction such as chemical and biological weapons.

Hans A. Bethe
July 23, 1995

Hans Bethe

 (1906-2005)
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Physicists’ letter to President Bush on the “nuclear option,” April 17, 2006.
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Do educated members of the public have a role to play?
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Wall Street Journal, January 5, 2007

George Schultz, William Perry,
Henry Kissinger, and Sam Nunn
propose that the United States
commit itself to the goal of complete
nuclear disarmament.
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Cardinal Mahony and William
Perry discussed the nuclear-free
option here at Notre Dame, 
October 18, 2011.
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Notre Dame’s President Jenkins urging a “fresh examination of the ethics of nuclear weapons in
today’s world.” - April 2014
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Final exam.
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What role will you play?
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Billy Hughes & His Buccaroos.

“Atomic Sermon”
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Frameworks for moral decision.
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• Utilitarianism – Greatest good for the greatest number 
John Stuart Mill

• Deontology – Universalizability – The golden rule, 
“Do unto others as you would have others do unto you.”
Treat every individual as an end, not a means.
Immanuel Kant

• Virtue Ethics – What would the person of good character do?
Aristotle, St. Thomas Aquinas

• Moral Codes – The Decalogue, The Noble Eightfold Path, etc.

Kant Aristotle

Mill

Aquinas
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Catholic Just War Theory Guidelines

A just war can only be waged as a last resort. All non-violent options must be exhausted before the
use of force can be justified. 

A war is just only if it is waged by a legitimate authority. Even just causes cannot be served by
actions taken by individuals or groups who do not constitute an authority sanctioned by whatever
the society and outsiders to the society deem legitimate.

A just war can only be fought to redress a wrong suffered. For example, self-defense against an
armed attack is always considered to be a just cause. Further, a just war can only be fought with
“right” intentions: the only permissable objective of a just war is to redress the injury. 

A war can only be just if it is fought with a reasonable chance of success. Deaths and injury incurred
in a hopeless cause are not morally justifiable. 

The ulimate goal of a just war is to re-establish peace. More specifically, the peace established after
the war must be preferable to the peace that would have prevailed if the war had not been fought. 

The violence used in the war must be proportional to the injury suffered. States are prohibited from
using force not necessary to attain the limited objective of addressing the injury suffered. 

The weapons used in war must discriminate between combatants and non-combatants. Civilians are
never permissable targets of war, and every effort must be taken to avoid killing civilians. The
deaths of civilians are justified only if they are unavoidable victims of a deliberate attack on a
military target.
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Pope Benedict XVI Statement on Nuclear Weapons

What can be said, too, about those governments which count on nuclear arms as a means of ensuring
the security of their countries? Along with countless persons of good will, one can state that this
point of view is not only baneful but also completely fallacious. In a nuclear war there would be no
victors, only victims. The truth of peace requires that all – whether those governments which openly
or secretly possess nuclear arms, or those planning to acquire them – agree to change their course by
clear and firm decisions, and strive for a progressive and concerted nuclear disarmament. The
resources which would be saved could then be employed in projects of development capable of
benefiting all their people, especially the poor . 

In this regard, one can only note with dismay the evidence of a continuing growth in military
expenditure and the flourishing arms trade, while the political and juridic process established by the
international community for promoting disarmament is bogged down in general indifference. How
can there ever be a future of peace when investments are still made in the production of arms and in
research aimed at developing new ones? It can only be hoped that the international community will
find the wisdom and courage to take up once more, jointly and with renewed conviction, the process
of disarmament, and thus concretely ensure the right to peace enjoyed by every individual and every
people. By their commitment to safeguarding the good of peace, the various agencies of the
international community will regain the authority needed to make their initiatives credible and
effective.

[This excerpt is from a longer message by Pope Benedict XVI prepared for the World Day of Peace, celebrated on
January 1, 2006.]
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