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Why Nuclear Verification Is So Hard
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DEALING WITH SECRECY

PROTECTING THE SECRET

Many government-sponsored efforts have focused on development of dedicated hardware
For example, information barriers for warhead confirmation measurements
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SOME (PROPOSED) GUIDING PRINCIPLES

FOR GOOD VERIFICATION TECHNOLOGIES

SIMPLICITY

A single numerical value is usually better than a complex radiation spectrum;
demonstrating the absence of something is more straightforward than confirming the exact nature
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Which Technical Problems
Are Worth So




MkZ21 reentry vehicles and containerized W87 warheads at F. E. Warren Air Force Base, Cheyenne, Wyoming, October 1992
Source: Paul Shambroom, paulshambroom.com



http://paulshambroom.com

CASE STUDY #1

REINVENTING ONSITE INSPECTIONS

PROS & CONS OF ONSITE INSPECTIONS

Onsite inspections remain the “gold standard” for IAEA safequards and nuclear
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https://artcom.de/en/?project=nuform-2020-2022

Mock Treaty Accountable ltems on Princeton’s VR Deck
Source: Author
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A technician diagnoses an overheated CPU at a Google data center in Oregon

Source: datacenters.google/discaver-more/photo-gallery
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https://datacenters.google/discover-more/photo-gallery/

CASE STUDY #2

MONITORING ACTIVITIES AT "UNKNOWN" LOCATIONS

BEYOND DETECTION OF CLANDESTINE FACILITIES AND ACTIVITIES

Treaty accountable items may be known to exist, but their location is unknown, uncertain, or secret

For example, future arms control agreements could limit or ban altogether the presence
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GEOLOCATING HARDWARE
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Geolocating a GPU based on the round-trip time of signals sent by ground-truth servers
Adapted from: www.geocomply.com/location-verification-for-export-controls

A. Glaser, Verification Challenges for the Next Decade, Exploratory Workshop: Open Source and Strategic Verification, Stanford University, October 2026 13



http://www.geocomply.com/location-verification-for-export-controls
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= Earthset captured through the Orion Spacecraft window, April 6, 2026

WWW.nasa.gov/image-detail/art002e009288/



https://www.nasa.gov/image-detail/art002e009288/

CASE STUDY #3

CONFIRMING COMPLIANCE IN OUTER SPACE

NUCLEAR PAYLOADS AND THE NEED FOR MORE TRANSPARENCY

Space launches that include nuclear payloads (for power generation or propulsion) could
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https://www.esa.int/
http://thinkorbital.com

WHERE DO WE GO FROM HERE

LEVERAGING NEW TECHNOLOGIES

Emerging technologies may enable new verification approaches for the nuclear and
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https://www.nasa.gov/image-detail/art002e009288/

