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INTERNATIONAL PARTNERSHIP

FOR NUCLEAR DISARMAMENT VERIFICATION

Established in 2015; currently 26 participating countries
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http://www.state.gov/t/avc/ipndv

WHAT'S NEXT FOR NUCLEAR ARMS CONTROL?
2015 STATEMENT BY JAMES MATTIS

“The nuclear stockpile must be tended to and fundamental questions must be asked and answered:

 We must clearly establish the role of our nuclear weapons: do they serve solely to deter nuclear
war? If so we should say so, and the resulting clarity will help to determine the number we need.

« Is it time to reduce the Triad to a Diad, removing the land-based missiles? This would reduce the
false alarm danger.

A. Glaser, Unmaking the Bomb, Short Course on Nuclear Weapon and Related Security Issues, George Washington University, April 2017 3



WHAT IS TO BE VERIFIED?




THOUSANDS OF NUCLEAR WEAPONS

ARE CURRENTLY NON-DEPLOYED (i.e., IN RESERVE OR AWAITING DISMANTLEMENT)
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http://www.paulshambroom.com

MAPPING NUCLEAR VERIFICATION

www.verification.nu
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VERIFICATION CHALLENGES OF DEEP REDUCTIONS

Verifying numerical limits
on declared nuclear warheads

— Establishing confidence in the absence
www.verification.nu of undeclared stocks or production

Confirming the authenticity
of nuclear warheads

Revision 3



COUNTING WARHEADS




TAGGING

TRANSFORMING A *“NUMERICAL LIMIT" INTO A "BAN ON UNTAGGED ITEMS”
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VERIFYING NUMERICAL LIMITS OF DECLARED NUCLEAR WARHEADS

WARHEAD TAGGING OPTIONS
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HASHED DECLARATIONS
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Adapted from:
Monitoring Nuclear Weapons and Nuclear-Explosive Materials

National Academy of Sciences, Washington, DC, 2005



CONFIKMING THE
AUTHENTICITY OF WAKHEATDS




VERIFICATION CHALLENGES OF DEEP REDUCTIONS

— Confirming the authenticity
www.verification.nu of nuclear warheads
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NUCLEAR WEAPONS HAVE UNIQUE SIGNATURES

BUT THEY ARE SENSITIVE AND CANNOT BE REVEALED TO INSPECTORS

-

=235 185.74
U235 205.333
Pu239 332.81
Pu239 344.94
Pu239 375.018
Pu239 380.17 + 382.68
Pu239 392.50 + 393.12
Pu239 413.691
511.0 keV

Pu239 451.44
U232 (T1208) 583.022
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NUCLEAR WARHEAD VERIFICATION

KEY CONCEPTS OF (PROPOSED) SYSTEMS

o : ATTRIBUTE APPROACH
@w@p Arms Control and Nonproliferation Technologies
¥ L) Oce i Nonproliention escachand Engneeing e Confirming selected characteristics

of an object in classified form
(for example, the presence/mass of plutonium)

TEMPLATE APPROACH
Comparing the radiation signature
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WARHEAD AUTHENTICATION AND
VERIFIED WARRHEAD DISMANTLEMENT

IMPORTANT PRECEDENTS EXIST AND FUTURE WORK CAN BUILD ON THEM
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WHAT 'S NEXT ¢




WHAT TO DO WHEN THERE REMAIN ENDURING CONCERNS
WITH REGARD TO VERIFICATION TECHNOLOGIES AND APPROACHES

CONTINUE IMPROVING TECHNOLOGIES AND APPROACHES

Work on information barriers with a particular focus on certification and authentication;
in particular, identify joint hardware and software development platforms
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“DEFERRED VERIFICATION"

[ Areas that are off limits for inspectors ]

(requires robust perimeter control)

www.verification.nu
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“DEFERRED VERIFICATION"

Pavel Podvig, New Approaches to Transparency and Verification of Fissile Material Stocks, UNIDIR, Geneva, 2017
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www.verification.nu Footprint of off-limit areas
shrinks over time
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VIRTUAL REALITY FOR NUCLEAR ARMS CONTROL

(with full-motion capability, co-presence, and real-time virtual radiation fields)

TO ENGAGE THE PUBLIC AND INTERNATIONAL GOVERNMENT PARTNERS

worRLo'Rwviz
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