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Introduction to neutrino detectors

DetectionEmission

Production during e.g. 
uranium fission reaction in 
nuclear reactor → precise

Travel

Passing through physical 
obstructions and shielding 
over long distances → range

https://www.theguardian.com/world/2023/oct/05/north-korea-yongbyon-nuclear-reactor-complex-halt-plutonium


Utility for nuclear safeguards

Remote monitoring of clandestine nuclear reactors Tracking nuclear materials for AUKUS & Brazil SSN

https://physics.aps.org/articles/v15/s79
https://www.38north.org/2024/01/north-koreas-pursuit-of-an-elwr-potential-power-in-nuclear-ambitions/


Introduction to neutrino detectors

Detection

Problem → Low interaction 
cross section currently 
requires large detectors + very 
long range monitoring 
unfeasible

Emission

Production during e.g. 
uranium fission reaction in 
nuclear reactor → precise

Travel

Passing through physical 
obstructions and shielding 
over long distances → range

https://www.cea.fr/english/Pages/News/neutrinos-antimatter-t2k.aspx
https://www.theguardian.com/world/2023/oct/05/north-korea-yongbyon-nuclear-reactor-complex-halt-plutonium


Leveraging natural 
bodies of water?





Does this mean neutrino detectors will 
render SSBNs useless in the future?



“Ocean Transparency”
→ submarines are trackable already, but neutrino detectors would further 
improve developing sensor networks to pinpoint SSBNs

“Deterrence”
→ diminished value of sea-based deterrence, but (arguably) no reason to 
intentionally threaten SSBNs unless in preparation of/amid nuclear war

Capability

Motive

What would actually change?



Geography → Short term effects for PRC & R, but how impactful are they really?

Long Term

Maturity and expansion to 
cover larger areas

→ diminished restrictions 
from geography

Short Term

Development of first mobile 
detectors

→ strategic chokeholds

Mid Term

Scaling and spread of 
technology

→ broader deployment



Chase & Kill 
Capabilities

Detection is not enough.

Submarine needs to be consistently 
tracked and threatened by military 
action.

Chinese joint patrols of SSBNs and attack submarines or 
Soviet Cold War ‘Bastion strategy’ could still work as a 
countermeasure.

https://asiatimes.com/2023/04/china-intensifies-nuclear-strike-threat-in-south-china-sea/


Solutions?
Future Arms Control & Defence Planning



Why limit innovation?

● Potential for military & scientific 
advances

● Diverging security concerns/costs

How to verify?

● Dual-use dilemma
○ Low distinguishability
○ High integration into sensor network 

& analysis
● Need to prove absence of detectors

→ Unlikely

Arms Control



Back to Diesel?

https://nationalinterest.org/blog/the-buzz/did-sweden-make-americas-nuclear-submarines-obsolete-18908
https://www.usni.org/magazines/proceedings/2018/june/theres-case-diesels


Takeaways
● Neutrino detectors have great potential to improve scientific 

knowledge & the nuclear safeguards regime
● Using them for detection of nuclear reactors can pose a potential 

threat to SSBNs, especially if the technology matures
● But: geography, insufficient kill & chase capabilities, as well as 

the use of conventional propulsion can limit the impact



More from German Student/Young Pugwash

Our not-so-serious nuclear newsletter
sypgermany.com/nrc

More maritime issues
sypgermany.com/blue-depths
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