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Form the Manhattan project to Hiroshima and Nagasaki
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Chain reaction of nuclear proliferation

https://archive.nytimes.com/www.nytimes.com/imagepages/2008/12/09/science/20081209_BOMB_GRAPHIC.html
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Germany‘ V2 missile program



p. 6

Germany 

Iraq 

South Africa UK 

Taiwan

USAIsrael 

Brazil 

North Korea 

Afghanistan 

Soviet Union/Russia

Egypt

South Korea

SyriaFrance Argentina 

Saudi-Arabia 

Libya

Iran

Vietnam 

Bulgaria 

Pakistan 

China

Yemen

India 

Proliferation network of ballistic missiles after WW 2



p. 7

From the Russel-Einstein Manifesto 1955 
to the Pugwash movement 1957

"In view of the fact that in any future world war nuclear weapons 
will certainly be employed, and that such weapons threaten the 
continued existence of mankind, we urge the governments of the 
world to realize, and to acknowledge publicly, that their purpose 
cannot be furthered by a world war, and we urge them, 
consequently, to find peaceful means for the settlement of all 
matters of dispute between them." 
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Göttingen Manifesto of 18 nuclear scientists (April 12, 1957)
“The undersigned nuclear researchers are deeply concerned with the plans to equip the 
Bundeswehr with nuclear weapons. …

1) Tactical nuclear weapons have the same destructive effect as normal atomic bombs. ….
2) There is no natural limit for the development of life-threatening effects of strategic nuclear 

weapons. Today a tactical nuclear weapon can destroy a small city, and a hydrogen bomb can 
render an entire region such as the Ruhr Valley uninhabitable.”…..

“Our profession, i.e. pure science and its application, through which we bring many young people 
into our fold, leaves us with the responsibility for the potential effects of these actions. 
We believe that a small country such as West Germany is best protected, and world peace most 
assisted when nuclear weapons of any type are banned. In any case, none of the undersigned are 
prepared to participate in the creation, testing or deployment of any type of nuclear weapon.
At the same time we feel it is extremely important that we continue to work together on the peaceful 
development of nuclear energy.”
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Scientists movement against
nuclear arms
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Missile debate and peace movements 
of the 1980s
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Scientists for Peace
Mainz 1983, Göttingen 1984



Ways Out of the
Arms Race

Hamburg 1986



The Tech (MIT) Vol. 105, (50), Tuesday, November 19, 1985

In an open letter to 
Chancellor Helmut 
Kohl 350 German 
scientists declare to 
abstain from 
collaboration in the 
Strategic Defense 
Initiative (SDI) 

(July 3, 1985).



The report concludes… that the amount of progress in directed energy weapons—which include 
intense lasers and energetic particle beams—is too little at present to judge the ultimate technical 
feasibility of such weapons in an overall SDI system.
That makes questionable what panel member Jeremiah Sullivan of the University of Illinois termed 
"the general view, especially from SDIO, that directed energy weapons are the long-term hope.... 
The justification for early deployment of kinetic energy weapons cannot be the idea that [the more 
complex] directed energy weapons will come through in the long term."
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Reagan and Gorbachev:
Missile defense or nuclear abolition?
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Strategic Defense vs.  Nuclear Disarmament

Free the world of nuclear weapons: What Gorbachev offers if Reagan gives up SDI
Source: DER SPIEGEL 1986
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Transition & chaos in nuclear arms race: From armament to disarmament
Perception parameter w = -1 worst case, w=1 best case)

Source: Scheffran (1989) Strategic 
Defense, Disarmament and Stability
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Global nuclear arsenals 

Source: Bulletin of Atomic Scientists
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Santa Barbara March 2001

International Network of Engineers & Scientists Against Proliferation (INESAP)

Berlin January 2003

Shanghai Dezember 2001

Berlin October 2002

Hiroshima October 2004

Vienna May 2006

Mülheim August 1993
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International Network of Engineers and Scientists 
Against Proliferation (INESAP)
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All nuclear weapon states should 
...  declare - in Treaty form - that 
they will never be the first to use 
nuclear weapons.This would open 
the way to the gradual, mutual 
reduction of nuclear arsenals, 
down to zero. It would also open 
the way for a Nuclear Weapons 
Convention. This would be 
universal - it would prohibit all 
possession of nuclear weapons.

The time has come to formulate 
guidelines for the ethical conduct of 
scientist, perhaps in the form of a 
voluntary Hippocratic Oath. This 
would be particularly valuable for 
young scientists when they embark 
on a scientific career....I appeal to my 
fellow scientists to remember their 
responsibility to humanity.

Joseph Rotblat: Nuclear-weapon-free world 
and Nobel Peace Prize 1995

NPT Conference, New York 1995
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Model Nuclear Weapons Convention

Model NWC on the Prohibition of the Development, 
Testing, Production, Stockpiling, Transfer, Use & Threat 
of Use of Nuclear Weapons and on their Elimination

Konvention über das Verbot von Entwicklung, Erprobung, 
Herstellung, Lagerung, Transfer,Einsatz und Drohung mit 
dem Einsatz von Kernwaffen und ihre Abschaffung

1997 2007 2000
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Model Nuclear Weapons Convention



p. 29

UN Resolution on Nuclear Weapons Convention 
(12. Dec. 1996)

Paragraph 3:  "Underlines the unanimous conclusion of the Court 
that 'There exists an obligation to pursue in good faith and bring to 
a conclusion negotiations leading to nuclear disarmament in all its 
aspects under strict and effective international control' ".

Paragraph 4:  "Calls upon all States to fulfil that obligation 
immediately by commencing multilateral negotiations in 1997 
leading to an early conclusion of a nuclear weapons convention
prohibiting the development, production, testing, deployment, 
stockpiling, transfer, threat or use of nuclear weapons and 
providing for their elimination".

Yes: 115 States 

No: 22 

Abstentions: 32
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Model Nuclear Weapons Convention:
Basic Obligations

Model Convention on the Prohibition of the Development, Testing, Production, 
Stockpiling, Transfer, Use and Threat of Use of Nuclear Weapons and on Their 
Elimination (1997/2007)

Negative Obligations
States Parties undertake never to

use or threaten to use nuclear weapons

engage in any military or other 
preparations to use nuclear weapons

[research], develop, test, produce, 
otherwise acquire, deploy, stockpile, 
maintain, retain or transfer nuclear weapons 
or delivery vehicles

produce, stockpile, retain, transfer, or use 
nuclear weapons grade fissionable or 
fusionable material (except medical, etc.)

Positive Obligations
States Parties undertake to

Destroy nuclear weapons and destroy or 
convert facilities in the production, testing, 
and research of nuclear weapons as well as 
nuclear weapons delivery vehicles

Participate in activities aimed at 
transparency and education for purposes of 
detecting and preventing prohibited activities

Report violations of the Convention, 
cooperate with the implementing Agency, and 
enact domestic legislation for implementation.



p. 32

Phases of the Model Nuclear Weapons Convention

Phase I [1 year]
• Each State Party would submit to 
the Agency plans for the 
implementation of the NWC
• All nuclear weapons and delivery 
vehicles would be de-alerted and 
disabled
• Targeting coordinates and 
navigational information for all 
nuclear weapons delivery vehicles 
shall be removed

Phase II [2 years]
• All warheads removed from 
delivery vehicles
• Weapons and delivery vehicles 
removed from deployment sites
• Agreements for preventive control 
negotiated

Phase III [5 years]
• All nuclear weapons would be dismantled
• All nuclear weapons delivery vehicles 
destroyed or converted
• All nuclear weapons would be destroyed 
except a fixed number of warheads in the 
stockpiles of Russia and the US, with 
proportional cuts by China, France and UK
• Similar provisions for other States known to 
possess nuclear weapons

Phase IV [10 years]
• More cuts in the number of nuclear weapons
• [All reactors using plutonium as fuel would be 
closed or converted]

Phase V  [15 years]
• All nuclear weapons would be destroyed
• The powers and functions of the Agency 
would be reviewed and adjusted



30 April 2007: ICAN launched in Vienna 
international at NPT Conference





Support for a Nuclear Weapons Convention

ICAN 2012: NWCGuide
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UN Secretary General plan to rid the 
world of nuclear weapons

My own five-point plan ... begins with a call 
for the NPT parties to pursue        
negotiations in good faith - as required by 
the treaty - on nuclear disarmament,        
either through a new convention or 
through a series of mutually                
reinforcing instruments backed by a 
credible system of verification. ...
Ban Ki-moon, 3 August 2009 (www.un.org/sg/articleFull.asp?TID=105&Type=Op-Ed)
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Barack Obama in Prague 2009: 
For a World without Nuclear Weapons

“As the only nuclear power to have used a nuclear weapon, the United 
States has a moral responsibility to act. We cannot succeed in this 
endeavor alone, but we can lead it; we can start it.
So today, I state clearly and with conviction America's commitment to 
seek the peace and security of a world without nuclear weapons. This 
goal will not be reached quickly -- perhaps not in my lifetime. It will take 
patience and persistence.“
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https://futureoflife.org/nuclear-open-letter/
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Supporters for the Ban Treaty
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G20 Summit in Hamburg, July 7/8, 2017
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ICAN receives 2017 Nobel Peace Prize
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Elements of the Ban Treaty

Article 1 contains prohibitions against the development, testing, 
production, stockpiling, stationing, transfer, use and threat of use of 
nuclear weapons, as well as against assistance and encouragement
to the prohibited activities, and direct or indirect "control over nuclear 
weapons or other nuclear explosive devices".

Article 2 requires each party to declare whether it had nuclear 
weapons of their own or deployed on its territory, including the 
elimination or conversion of related facilities.

Article 3 requires parties that do not possess nuclear weapons to 
maintain their existing IAEA safeguards and, to accept safeguards 
based on the model for non-nuclear-weapon states under the NPT.
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Article 4: general procedures for negotiations with an individual nuclear armed 
state becoming party to the treaty, including time limits and responsibilities. If 
the state has eliminated its nuclear weapons before becoming a party to the 
treaty, an unspecified "competent international authority" will verify that 
elimination, and the state must also conclude a safeguards agreement with the 
IAEA to provide credible assurance that it has not diverted nuclear material and 
has no undeclared nuclear material or activities. 

If the state has not yet destroyed its arsenal, it must negotiate with "competent 
international authority" a time-bound plan for verified and irreversible 
elimination of its nuclear weapons programme, which will submit it to the next 
meeting of signing states or to next review conference, whichever comes first.

Article 5: national implementation. 

Article 6: environmental remediation and assistance for victims of the use and 
testing of nuclear weapons. 

Elements of the Ban Treaty
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Elements of the Ban Treaty

Article 7: states should assist each other to these purposes, with 
special responsibility of the nuclear powers; all state parties shall 
cooperate

Article 8: fixes meetings of states parties, 
Artilcle 9: costs are shared by the states. 

Articles 10–12: possibility of amendments, the settlement of 
disputes and the "goal of universal adherence of all States to the 
Treaty".

Articles 13–15: Treaty was open for signature from 20 September 
2017 at the UN headquarters in New York and "shall enter into force 
90 days after the fiftieth instrument of ratification, acceptance, 
approval or accession".
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Main tasks for nuclear disarmament verification

Baseline information 
exchange and data 

gathering:  

Identify the current 
status of the nuclear-
weapons complex 
with reasonable 
accuracy without 
proliferating sensitive 
information.

Disarmament:  
Monitor the agreed 
path of reducing 
nuclear arms and 
eliminating the 
nuclear-weapons 
complex within 
tolerable limits of 
uncertainty and 
sufficient 
confidence.

Prevent 
rearmament:  
During the 
transformation to 
and within a nuclear-
weapon-free world, 
observe any objects 
and detect any 
activities that might 
indicate a nuclear-
weapons capability.
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Integrated verification concept



Instruments for monitoring and verification
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Space
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Information 
exchange

Environmental
sampling

Preventive
control
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Remote sensing

Example: Natanz, Iran

Apparent attempt to hide an underground uranium centrifuge enrichment 
facility

BEFORE: 20 SEP 02 AFTER: 20 JUN 04

Source: F. Lamb, M. Kalinowski, J Scheffran, Nuclear Weapons and Arms Control (Physics 280), spring 2005, University of Illinois
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Portal monitors

Source: F. Lamb, M. Kalinowski, J Scheffran, Nuclear Weapons and Arms Control (Physics 280), spring 2005, University of Illinois
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Nuclear forensics

Fingerprints and forensic analysis have played important roles in 
criminal law for well over a century. 

Nuclear forensics: analyze the nature, use and origin of nuclear 
materials to determine material characteristics with high accuracy. 

Nuclear fingerprint: 

radioisotopes

isotopic and mass ratios

material age

impurity content

chemical form

physical parameters 

Trace small quantities accurately in international safeguards
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Sampling and analysis of atmospheric 
gases

Need: To detect the 
presence and nature 
of nuclear fuel cycle 
process activities at 
suspected locations

Application: Away-
from-site (stand-off) 
detection

Proposed Solution:

Use on-site LIBS to 
determine the nature 
and history of 
compounds and 
elements

Source: J. Whichello, et al., IAEA Project on Novel Techniques, INESAP 
Information Bulletin No. 27, Dec. 2006
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Laser-Induced Breakdown Spectroscopy (LIBS)

Need: To determine whether, or not, 
an undeclared location has been 
used previously for storing 
radiological material

Application: On-site verification; 
Complementary access inspections

Proposed Solution: Use OSL to 
measure the radiation-induced 
signature retained in many common 
building materials.

Source: J. Whichello, et al., IAEA Project on Novel Techniques, INESAP Information Bulletin No. 27, Dec. 2006
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Cooperative verification procedures

Nuclear archaeology

Initial declarations and data exchange

Identification & item counting of objects (tagging, fingerprinting, 
registration

Confidence-building measures, transparency

Joint overflights (Open Skies)

Accountancy, control and surveillance

Preventive controls at nuclear facilities

Baseline and routine inspections

Challenge inspections of suspected facilities (anytime-anywhere)

Personal observation of destruction and suspected activities
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Institutional and societal verification

Institutional verification

International Agency for verification

Cooperative fact finding on compliance

Consultations

Dispute settlement

Societal verification

•Open sources, scientific knowledge

•Espionage

•Citizen reporting and protection, whistle-blowing



Activity vs. 
Verification
instrument

Remote
sensing

Non-
intrusive
technical

Data
exchange
Transpare
ncy

Envir.
Sampl
ing

Inspec
-tions

Space 
sur-
veillance

Institution
Ooperative  
verification

Social 
verifi-
cation

NW R&D

NW test

NW deploy

NW disarm

NW hide

Material
transfer
Material
diversion
Material
production
NW facility
production
Delivery
test
De-alert

Activities and instruments for verification



p. 58

Overview of Nuclear Weapon-Free Zones and countries 
with national nuclear prohibition legislation



p. 59

Nuclear and Missile Crisis in North Korea



p. 60

A nuclear-weapon-free Korean peninsula?






