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ARE WE ALL GOING TO DIE 
BECAUSE OF A NUCLEAR TEST EXPLOSION? 



World ‘holding 
breath’ over 
possible N Korea 
nuclear test: 
IAEA
International 
Atomic Energy 
Agency (IAEA) 
chief says 
indications are 
that North Korea 
is preparing for 
a nuclear test.

In a First, South Korea 
Declares Nuclear 
Weapons a Policy 
Option
President Yoon Suk Yeol
said that if North 
Korea’s nuclear threat 
grows, his country may 
build a nuclear arsenal 
of its own or ask the 
United States to 
redeploy in the South.

Ashley Tellis at Idea Exchange: 
‘India may be compelled to test 
again, and when it does, it’s in US 
interest to avoid penalising it’
The Tata Chair for Strategic Affairs 
and a senior fellow at the Carnegie 
Endowment for International 
Peace, Ashley Tellis specialises in 
international security and US 
foreign policy with a special focus 
on Asia and the Indian 
subcontinent.

Meanwhile …. Around the world



Outline 
• Part 1: The present
- What nuclear testing is and isn’t 
- What legal contraints it faces
- Why it matters 
• Part 2: The past
- Colonialism and nuclear testing
- Policy initiatives that changed the world 
- Nuclear testing in between deterrence and arms control 
• Part 3: The Future
- Normative legal constraints
- Security considerations
- Cooperation and Competition among multilateral treaties



PART 1: 
THE PRESENT 



Some good news
• Prospects for resumption of nuclear test explosions today refers 

exclusively to underground testing

• All other domains have been regulated and nuclear testing is banned 
- The Partial Test Ban Treaty (1963) banned all nuclear test explosions in the atmosphere, 

in outer space and under water 
- The Outer Space Treaty (1967) is the Treaty on Principles Governing the 

Activities of States in the Exploration and Use of Outer Space, including the Moon and 
Other Celestial Bodies.

What we are working on today is to close the final gap in the regime



And not so good ones… 

• The Comprehensive Nuclear Test Ban Treaty (CTBT) opened for 
signature in 1996 but is not yet into force 

• All nuclear weapons states – at the exception of North Korea – are 
enforcing a unilateral voluntary moratorium on underground nuclear 
test explosions

• Bilateral initiatives during the 90s and 2000s were directed to 
“enhance verification at nuclear test sites”. 



How does a nuclear testing 
moratorium look like?

• All nuclear weapons states  at the exception of France and the UK 
have active nuclear test sites

• France conducted 8 consecutive tests in between 1995 and 1996 and 
then dismantled its nuclear testing infrastructure

• The United Kingdom follows the US moratorium (1958 UK-US mutual 
defense agreement)



Nuclear Test Sites
all highly radiologically contaminated

Until today, the Nevada Test Site remains 
contaminated with an estimated 11,100 PBq of 
radioactive material in the soil and 4,440 PBq in 
groundwater.



China and North Korea nuclear test sites



Testing why and what?
• Effectiveness: at the breakout stage when a new 

nuclear weapon country needs practical information 
about whether and how the weapon function 
(including safety of personnel)

• Efficiency: to improve design (yield to weight ratio)

• Compellence

For an emerging nuclear weapon state testing 
is not a luxury it is an absolute necessity





Nuclear weapon states find other ways to 
maintain their stockpile

US stockpile Stewardship Program was established in response to the 
1994 National Defense Authorization Act (Public Law 103-160) which 
requires, in the absence of nuclear testing, a program to
• support a focused, multifaceted program to increase the understanding of the 

enduring stockpile;
• predict, detect, and evaluate potential problems of the aging stockpile;
• refurbish and re-manufacture weapons and components, as required; and
• maintain the science and engineering institutions needed to support the nation's 

nuclear deterrent, now and in the future.



Sub critical tests instead of 
explosions

• Data from breakthrough scientific experiments, engineering 
audits and analysis, high-tech computer simulations, and 
world-class diagnostic measurement systems. 

vSubcritical Experiments: chemical high explosives generate 
high pressures that are applied to nuclear weapon 
materials, such as plutonium. The configuration and 
quantities of explosives and nuclear materials are such that 
no nuclear explosion will occur. 

vThey are called "subcritical" because there will be no 
critical mass formed (i.e., no self-sustaining nuclear fission 
chain reaction will occur)



The Big Explosives Experimental Facility (BEEF) is a hydrodynamic testing facility at the NNSS. BEEF 
provides data, through conventional high-explosive experiments, to support the Stockpile 
Stewardship Program, along with a variety of new experimental programs to expand the Nation's 
non-nuclear experiment capabilities.



Banning nuclear testing is not a nuclear 
disarmament instrument … 

• Nuclear Non-Proliferation instrument: it bans a critical step 
in the acquisition of nuclear weapons

• A nuclear Arms Control tool: it freezes their capabilities –
no new design can be fully reliable unless it is tested (or its 
design very similar to already existing ones) 

• But it is obvious that its greatest contribution is in the prevention of 
future proliferation 



PART 2: 
THE PAST 



https://www.youtube.com/
watch?v=_vPAoaRPi2k

A WORLD OF 
NUCLEAR 

EXPLOSIONS 

https://www.youtube.com/watch?v=_vPAoaRPi2k




EXPORTING THE BOMB?





• Moving Day, Bikini to Rongerik. The population of Bikini 
Atoll was moved to Rongerik on 7 March 1946. Photograph 
from Joint Task Force One, Operation Crossroads, the Official 
Pictorial Record (New York: W. H. Wise & Co), p. 21.

Forced migration 



SEMIPALATINSK, KAZAKHSTAN 

456 nuclear tests at Semipalatinsk from 1949 until 1989 
No compensation, no clean-up 
Two major radioactive sites: Ground Zero and Lake Balapan. Individuals visiting either area daily 
could receive an annual dose of approximately 10mSv.









Banning nuclear test 
explosions

• https://www.google.com/search?q=nehru+public+
appeal+to+nuclear+disarmament&rlz=1C5CHFA_enIT
1005IT1005&sxsrf=AJOqlzWTw3x_jwV3eUVGyYQ3h2
JR3xk3ng:1673593274346&source=lnms&tbm=vid&s
a=X&ved=2ahUKEwiuqvbk_MP8AhUjSPEDHf0HCW4
Q_AUoA3oECAIQBQ&biw=1200&bih=579&dpr=2#fps
tate=ive&vld=cid:0e969ba4,vid:BgF7j13biEw



Cablegram to Prime Minister Nehru of 
India on Nuclear Disarmament

• I know that the subject of testing of nuclear weapons is of understandable 
concern to many. 
• I have given this matter long and prayerful thought. 
• I am convinced that a cessation of nuclear weapons tests, if it is to 
alleviate rather than merely to conceal the threat of nuclear war, should be 
undertaken as a part of a meaningful program to reduce that threat. We are 
prepared to stop nuclear tests immediately in this context. However, I do not 
believe that we can accept a proposal to stop nuclear experiments as an 
isolated step, unaccompanied by any assurances that other measures--which 
would go to the heart of the problem-would follow. 
• To stop these tests at this time, in the absence of knowledge that we can go 
on and achieve effective limitations on nuclear weapons production and on 
other elements of armed strength, as well as a measure of assurance against 
surprise attack, is a sacrifice which we could not in prudence accept. 





And so it began… the golden age of multilateral 
arms control (mostly on testing!)
• 1963 Limited Test Ban Treaty
• 1967 Outer Space Treaty
• 1968 Nuclear Non-Proliferation Treaty
• 1972 Strategic Arms Limitation Treaty I (Interim Agreement)
• 1974 Threshold Test Ban Treaty (underground above 150 kilotons)
• 1976 Peaceful Nuclear Explosions Treaty (provides for verification through national 

technical means, data exchanges and visits to sites of explosions in certain instances)
• 1979 Strategic Arms Limitation Treaty II

https://www.atomicarchive.com/resources/treaties/ltbt.html
https://www.atomicarchive.com/resources/treaties/outer-space.html
https://www.atomicarchive.com/resources/treaties/npt.html
https://www.atomicarchive.com/resources/treaties/salt-I.html
https://www.atomicarchive.com/resources/treaties/ttbt.html
https://www.atomicarchive.com/resources/treaties/pnet.html
https://www.atomicarchive.com/resources/treaties/salt-II.html


The longest sought, hardest fought prize in 
arms control history. …. The CTBT

• Following the end of the Cold War, having prepared the 
ground for several years through the establishment of a 
Group of Scientific Experts (GSE), the Geneva-based 
Conference on Disarmament formally began negotiations 
on the CTBT in 1993. The negotiations ran from January 
1994 to September 1996, culminating in a treaty that was 
opened for signature in New York on 24 September 1996.



Key provisions 

• Each State Party undertakes not to carry out any nuclear weapon test 
explosion or any other nuclear explosion, and to prohibit and prevent 
any such nuclear explosion at any place under its jurisdiction or 
control.
• Each State Party undertakes, furthermore, to refrain from causing, 

encouraging, or in any way participating in the carrying out of any 
nuclear weapon test explosion or any other nuclear explosion.







Stations around the world 





The Treaty and its limitations 

• Banning explosions instead of all nuclear tests

• A convoluted ratification process 



India’s position 
The CTBT that we see emerging appears to be shaped more by the 
technological preferences of the nuclear weapon states rather than 
the imperatives of nuclear disarmament. This was not the CTBT that 
India envisaged in 1954. This cannot be the CTBT that India can be 
expected to accept".

India will not be able to "accept any restraints on its capability if 
other countries remain unwilling to accept the obligation to 
eliminate their nuclear weapons."

Ambassador Arundhati Ghose





AND FIERCE DOMESTIC OPPOSITION 

Senate Rejects Comprehensive Test Ban Treaty; Clinton Vows to Continue Moratorium
•ARMS CONTROL TODAY

In a major setback to the nuclear non-proliferation regime and U.S. credibility, the 
Senate decisively rejected the Comprehensive Test Ban Treaty (CTBT) on October 13 
by a vote of 51-48, marking the first time that it has defeated a security-related 
treaty since the Treaty of Versailles nearly 80 years ago. Immediately following the 
largely party-line vote, President Bill Clinton pledged that he would keep fighting for 
the CTBT and that the United States would continue its moratorium on nuclear 
testing, which has been in effect since 1992. 

https://www.armscontrol.org/taxonomy/term/69


A policy exercise 
Country Strategic drives for non ratification 

UNITED STATES - Domestic politics 
- Most recently: China and DPRK (now) 

CHINA - United sstates 
- Domestic politics (now) 
- India (now) 

INDIA - Normative disagreements
- Pakistan 
- China (now) 

PAKISTAN (offer for bilateral moratorium 
or bilateral observer status)

- India 

EGYPT - Middle East WMD free zone 

IRAN - United states 
- Iran



A policy exercise 
Country Strategic drives for non ratification 

ISRAEL - Domestic and regional concerns 

NORTH KOREA - Regional concerns
- United States 

- The domino effect: one ring to rule them all? 
- Tailor diplomacy? 
- Regional diplomacy? 
Or just…. An impossible challenge? 



Pressure points on the Treaty: 
Limbo is not an option 

• The enduring institutional limbo of CTBT will not per se lead to a 
resumption in nuclear testing
• Institutional challenges versus strategic considerations 
• Deterioration of the IMS and technological lock-in
• Increasing disagreements among major players on what the Treaty 

actually bans
• A looming war on data 
• And then.. North Korea, a gift that keeps on giving… 



WHAT EXACTLY HAVE WE AGREED ON???

“China’s possible preparation to operate its Lop Nur test site year-round, its 
use of explosive containment chambers, extensive excavation activities at 
Lop Nur and a lack of transparency on its nuclear testing activities ... raise 
concerns regarding its adherence to the zero yield standard” 
(2020 US State Department report arms control compliance)

“Russia probably is not adhering to its nuclear testing moratorium in a 
manner consistent with the ‘zero-yield’ standard” outlined in the CTBT, said 
Lt. Gen. Robert Ashley, the director of the Defense Intelligence Agency (DIA), 
in remarks to the Hudson Institute May 29, 2019.



But other crises were looming…
David E. Sanger and Andrew E. Kramer Aug. 12, 2019

American intelligence officials are racing to understand a 
mysterious explosion that released radiation off the coast 
of northern Russia last week, apparently during the test 
of a new type of nuclear-propelled cruise missile hailed 
by President Vladimir V. Putin as the centerpiece of 
Moscow’s arms race with the United States.

Nyonoksa testing range.

isotopes — of strontium, barium, and lanthanum — were caused by a 
"nuclear chain reaction," saying it was evidence that it "was a nuclear 
reactor that exploded."

https://www.nytimes.com/by/david-e-sanger
https://www.nytimes.com/by/andrew-e-kramer




A COUPLE OF REFLECTIONS ON 
NORTH KOREA

• CTBT calibration over North Korea tests
• DPRK bizarre behavior vis a vis CTBT (and Japan’s role)
• No here or there: ROK position
• CTBT and IAEA prima donna fights over DPRK



PAY ATTENTION TO THE LANGUAGE 

• CTBTO's monitoring stations picked up an unusual seismic event in 
the Democratic People’s Republic of Korea (DPRK) on 3 September 
2017 at 03:30 (UTC). Over 100 of our stations contributed to the 
analysis. The characterization of the event is consistent with a man-
made explosion. An initial magnitude estimate of 5.8 has now been 
revised to 6.1. The event was significantly larger than earlier ones 
recorded by the system and the location estimate shows that the 
event took place in the area of the DPRK’s nuclear test site.



PART 3: THE FUTURE 



HOW DOES CTBT COMPARE TO OTHER TREATIES?  

NPT CTBT TPNW

Universalization  190 STATE PARTIES 186 SIGNED
176 RATIFIED 

92 SIGNED 
68 RATIFIED 

In Force YES NO YES

Nuclear weapons 
states (P5)  
membership

YES PARTIALLY NO 

Nuclear weapon 
possessors 
membership 

NO YES PARTIALLY 
Israel

NO 

Verification Yes – IAEA Yes – IMS NO 





TPNW-CTBT connection
Article 6: Victim assistance and environmental remediation 
Each State Party shall, with respect to individuals under its jurisdiction who are affected 
by the use or testing of nuclear weapons, in accordance with applicable international 
humanitarian and human rights law, adequately provide age- and gender-sensitive 
assistance, without discrimination, including medical care, rehabilitation and 
psychological support, as well as provide for their social and economic inclusion. 

Each State Party, with respect to areas under its jurisdiction or control contaminated as a 
result of activities related to the testing or use of nuclear weapons or other nuclear 
explosive devices, shall take necessary and appropriate measures towards the 
environmental remediation of areas so contaminated. 3. The obligations under 
paragraphs 1 and 2 above shall be without prejudice to the duties and obligations of any 
other States under international law or bilateral agreements.



Escaping the curse of CTBT?



WILL THE ARM RACE BRING ABOUT A 
RESUMPTION OF NUCLEAR TEST EXPLOSIONS? 

• Armrace – and modernization
• Secured second strike (India? China? US?)
• Demonstration effects (US?)
• Nuclear technical knowledge and learning (Sig Hecker)

• How strong is the domestic opposition to nuclear testing? 
• Could advancements in computing and AI help avoid a return to 

nuclear explosion?



A GOOD 
ENOUGH STORY?

@antonioguterres
• Nuclear tests have caused 

enormous environmental 
damage and terrible 
consequences on the health of 
people living in affected areas. 
It's time to outlaw all nuclear 
tests, by anyone, anywhere. 
There is no excuse to delay 
achieving this goal.

https://twitter.com/antonioguterres

