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Proliferation of nuclear energy, non-proliferation of weapons

Northern Hemisphere Southern Hemisphere

The National Nuclear Security Administration
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Big problem, small solution

Reactor anti-neutrino flux carries information about the power, location and composition of a core.

Delayed signal
(~8 MeV gamma cascade)
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Gadolinium (Gd) loading:
IBD heartbeat
Anti-neutrinos from a 1GW,, reactor: 1020 per second

Each fission in a reactor releases on average 6 anti-neutrinos 2



Scalable prototype for low-energy antineutrino detection

First or future phase Augmented solutions
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Water-based liquid scintillator Picosecond Dichroicons: light
(WDbLS): added bonus of photosensors: concentration
scintillation light. fast timing and separation

= the 'Holy Grail' of Cherenkov and scintillation separation



Advanced Instrumentation Testbed (AIT) site

Hartlepool Power
Station 26 km from
AlT.

Twin-core,
2x1.5GWq,
Advanced Gas-
cooled Reactors
(AGR).

Dual core mimics
complexity of
situations we
expect in the field.

Boulby Mine,
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Boulby Mine: A
quiet place in the
Universe.

1.1km underground
(factor 106 muon
reduction).

Cavern and
laboratory to be
built close to
existing STFC
Boulby Underground
Laboratory.

One of the world's largest precision neutrino detectors to be built in the UK



Remote monitoring..

. and beyond

First phase

SN 1994D, NASA/ESA

Supernova neutrino

detection and input into

Supernova NEutrino

Warning System (SNEWS)
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Neutrinoless-BPR decay



Remote monitoring supports non proliferation agreements

Participation in the Nuclear
Non-Proliferation Treaty

Recognized nuclear weapon state ratifiers
Recognized nuclear weapon state acceders ;
Other ratifiers

Other acceders or succeeders
Withdrawn

Non-sighatory

Unrecognized state, abiding by acceders

Non-intrusive monitoring with a megatonne-scale detector
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