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Scientists and nuclear weapons – two roles 

• For nuclear weapons
Research and development

• Against nuclear weapons
Advocacy and activism



Scientists and nuclear weapons in the past 

• Central role in weapon invention and development
Discovery and understanding of fission and fusion
Development of the implosion process and beyond

• Key role in activism against nuclear weapons
Including many of the great physicists of the 20th century



Physicist advocacy against nuclear weapons

1940s

- Bohr warned Churchill and Roosevelt of a nuclear arms race



Physicists as citizen-scientists (since the origins)

1940s

- Bohr warned Churchill and Roosevelt of a nuclear arms race

- Franck report suggesting demonstration of bomb, no first use  (7 signers)
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Physicists as citizen-scientists (since the origins)
1940s

- Bohr warned Churchill and Roosevelt of a nuclear arms race

- Franck report suggesting demonstration of bomb, no first use  (7 signers)

- Szilard petition arguing against use, warning of arms race  
   (70 signers from Manhattan Project)

-  Einstein and the Emergency Committee of Atomic Scientists issued warnings

- AEC Advisory Committee (chaired by Oppenheimer) recommended against               
      development of H bombs (towards a “policy of exterminating civilian populations“)

          Fermi, Rabi: “in practical effect is almost one of genocide” and “is necessarily an 
evil 	
                                   thing considered in any light.” 



1950s
Einstein: 
   the scientist “degrades himself to such an extent that he helps obediently in the    
  perfection of the means for the general destruction of mankind “	

Gottingen Manifesto: 
    18 German physicists oppose nuclear weapons development,	
    stated they would not participate in the creation or deployment of nuclear weapons 	
    (incl Heisenberg, Born, Von Laue)     

Petition to end nuclear testing; 9000 scientists, 43 nations, 
led by L. Pauling

1960s



H. Bethe: 
“I call on all scientists in all countries to cease and desist from work creating, 
developing, improving and manufacturing further nuclear weapons…”  

Today 
Relative silence in physics community,
Advocacy against nuclear weapons is weak,
Discussion and questioning of ethics of nuclear weapons work is muted,
Time to renew discussion and advocacy

1995

Most of the above outspoken physicists were European



• Physicists play a central role in further development of nuclear weapons
The science-based Stockpile Stewardship Program,
The physics community should discuss the consequences and 
ethics of research related to nuclear weapons

• A new organization is established for physicist education  and advocacy
 The Physicists Coalition for Nuclear Threat Reduction

Physicists and nuclear weapons today 



The US Stockpile Stewardship Program

• Initiated in 1994 as an alternative to nuclear testing

• Purpose: to assure the safety, security and reliability of the arsenal
Safety: prevention of undesired nuclear detonation
Security: protection from unauthorized access or use
Reliability: confidence the weapon swill perform as designed

• A broad program, $17B in 2024, managed by the NNSA, DOE

Does the SSP increase or decrease global security?



Some key scientific programs within the SSP
•Nuclear primary hydrodynamics
             understanding compression of the plutonium pit                                                      
             (using surrogates or subcritical tests)
. 

• High energy density physics 
relevant to fusion secondary
propagating fusion burn (ignition)
x-ray implosion
nonlinear plasma physics
material properties (for primary and secondary)



Some key scientific programs within the SSP
•Nuclear primary hydrodynamics
             understanding compression of the plutonium pit                                                      

             (using surrogates or subcritical tests)
. 

Dual Axis Radiographic Hydrodynamic Test Facility
(Los Alamos National Laboratory) Nevada National Security Site



Some key scientific programs within the SSP
•High energy density physics (fusion ignition via x-ray implosion)
             

National Ignition Facility
(Lawrence Livermore National Laboratory)



Does the SSP increase or decrease US and global 
security?

(relevant to physicist’s decision to work in the SSP)



The core argument for the SSP

The global test ban
• Before 1996: 2,100 nuclear test detonations
• After 1998: zero, except for North Korea)
• Constrains the development of nuclear weapons by non-weapon states,     

and new weapons by existing nuclear weapon states

The SSP enables the US to participate in the global ban on nuclear testing,

The SSP provides information that is otherwise obtained from testing (and 
more) ,



The core argument for the SSP
The SSP enables the US to participate in the global ban on nuclear testing,

It assures the safety, security and reliability of weapons already in the 
stockpile
It locks in the US advantage of having performed more tests than other nations,
(1054 tests)
 

This is all true, but……



The core argument is a “cheat”

It violates the spirit and intent of the global test ban and the CTBT

The US gains knowledge of testing without testing

The knowledge could enable new weapon development

This advantage is absent to nations that do not test or have a comparable 
SSP

This asymmetry could be destabilizing, fueling the arms race



Does the SSP introduce ideas for new weapon 
designs?
At the inception of the SSP (1994), a time of strategic arms reduction

• No intent to develop new weapons
   SSP strategy document (1994): “No new weapons are being designed”

• But strong research program initiated that could produce new weapons if needed in the future
     stockpile assurance will require “breakthroughs in science and technology”

1994 Jason report: 
    SSP “may be perceived by other nations as… an attempt by the U.S. to     

                   continue the development of ever more sophisticated nuclear weapons.” 



Does the SSP introduce ideas for new weapon 
designs?

2018 Nuclear Posture Review: 
“the need for flexibility to tailor U.S. capabilities ….to meet ….unanticipated 

developments runs contrary to a rigid…… policy of ‘no new nuclear capabilities.’”

 The design of novel warheads trains and retains the next generation of 
nuclear weapons scientists

Recall - A majority of  the1000 weapons tests were to develop new designs,           
Only a modest number were confidence building 

Other nations might assume new US weapon developments, and 
respond

Destabilizing consequences

Probably -  the geopolitical landscape is now more adversarial



Does the SSP introduce ideas for new weapon 
designs?

”New Chinese facility could aid nuclear 
weapons design”

“important since full nuclear testing banned”

“Experiment bay in Mianyang is 50% larger 
than U.S. NIF” 

January, 2025 satellite images over China



Is testing needed, even without an SSP?



What does “reliability” of nuclear weapons mean?

Reliability = likelihood that the weapon will deliver the specified yield on the target 

Involves launch, delivery, detonation time, warhead yield…
                        

Reliability requires warhead yield within 10% of design value (reportedly)



What does “reliability” of nuclear weapons mean?

Real reliability is that the deterrent is credible to an adversary

Impossible to quantify

Hard to imagine an adversary would ever doubt the reliability of US weapons 
(and vice versa)

Reliability loses meaning when applied to the technical system of nuclear weapons



Is testing needed, even without a strong SSP?

• Most other nations have concluded: No (except N. Korea)

• China, Russia, France have SSPs, although weaker than the US SSP
    (to our knowledge).    
                                                                   LMJ
                                                              (France)

• All other nations neither test nor have SSPs

The US stance is nearly singular, consistent with the usual nuclear double standard



What is the net effect of the SSP on global 
security?

Good: It provides a rationale within the US system to forgo testing

Bad:     It violates the intent of the test ban,
Maintains the nuclear double standard,
Encourages a proliferative response in other nations

From the Department of Energy SSP Management Plan:
must be “capable of servicing the stockpile for the next 50 years or more”

Thus, the SSP advances the salience of nuclear weapons in geopolitics and 
warfare



3 options for nuclear weapon states

• An SSP, no testing: contributes to nuclear arms racing

• No SSP, with testing: contributes to nuclear arms racing

• No SSP, no testing: optimal, practiced by most nations



Should scientists work on nuclear weapon development?

• The SSP in the US employs about 7,000 scientists and 13,000 engineers

• Physicists largely work at Livermore, Los Alamos, Sandia national labs

• Consider the example of the National Ignition Facility



Why do scientists work on NIF?

• Fusion energy for carbon-free energy

• For fundamental science

• For technological development

• For nuclear weapons                           The reason NIF is funded

Attracts many (most?) physicists to NIF

  Attracts most press attention

Should physicists work on NIF?

Every physicist should answer this question for themselves, considering all the 
above,

And it should be discussed in the physics community (and within the public)



Current physicist advocacy against nuclear 
weapons

One example



An initiative to engage and mobilize the physics community:

The Physicists Coalition for Nuclear Threat Reduction



“Think globally,  act locally”
“local”
The physics community,
Start with the US physics community

“Act”
Engage, educate the physics community in nuclear weapons issues
Mobilize the community for advocacy for weapons control and 
disarmament

Premise
The physics community can add a unique, influential voice to the debate

2020: formed the Physicists Coalition for Nuclear Threat Reduction
             (founded at Princeton University, started with support from the 
APS)



Mission statement

The ….Coalition ….works to reduce the threats …..by mobilizing 
advocacy within the physical sciences communities in the United 
States and internationally.…….

We advocate for substantive changes in nuclear arsenals, force 
postures, and declaratory policies…. 

We also call for fulfillment of the long-standing international 
obligation to achieve nuclear disarmament. 



Education and recruitment

• A team of 15 physicists visit physics (and nuclear engineering) 
departments, national labs - present colloquia, engage in discussions

• Have visited > 170 sites, in the US and Canada

• Have recruited 1,700 members to the Coalition

• Next-generation fellowship: 4 – 5 per year

A grassroots effort: Visit physicists where they work



Advocacy
• 1,700 members as physicist-citizen-advocates

• Advocate to Congressional offices for risk-reducing measures
    (e.g., annual visits to DC)
• 30 Coalition members in DC for advocacy 1 day of training, 2 days of 

lobbying
• Visit ~ 50 Congressional offices



Some past lobbying goals

• Against the Golden Dome missile defense system
• For follow-on agreement to New START
• For elimination of the ICBM leg of the triad
• For considerations of full consequences of nuclear weapons use in military planning
• Against the sea-launched cruise missile
• For a no-first-use policy
• Against planning for resumption of nuclear testing

And more



Engaging internationally

• Establish  Coalition links to other nations

• Currently, expanding colloquium program into Canada

• In October, 2023, held an international workshop in Trieste,Italy 
               “The Increasing Danger of Nuclear Weapons: How Physicists can Help Reduce the Threat”

The International Centre for Theoretical Physics
50 attendees from 20 nations



Engaging internationally

• Beginning outreach to Europe

NATO nations are In nuclear alliance with US
Contains two nuclear weapon states

Opportunities for collaboration between scientists in Europe and the US,
Joint advocacy
Education of physicists – Coalition can offer colloquia 



• Physicists play a central role in further development of nuclear weapons
The science-based Stockpile Stewardship Program
Its contributions to security – positive and negative – deserve further 
scrutiny, in the physics community and beyond

• A new organization is established for physicist education  and advocacy
 The Physicists Coalition for Nuclear Threat Reduction

We hope to coordinate with European physicists

In conclusion: Physicists and nuclear weapons today 
(science and advocacy)


