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Massive
— 50-100 tonnes

Yet compact
— 2-4m height x diameter

Science

Dark Matter

WIMPs

* Dark photons
* Axion-like particles
* Planck mass

Sun

* pp neutrinos

* Solar
metallicity

* "Be, ®B, hep

Supernova

* Early alert
* Supernova neutrinos
* Multi-messenger astrophysics

* Spin-independent
* Spin-dependent
* Sub-GeV

* Inelastic

Neutrino Nature

* Neutrinoless
double beta decay

* Double electron
capture

* Magnetic Moment

Cosmic Rays

* Atmospheric
neutrinos
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Memorandum of Understanding
between members of the

XENON/DARWIN and LUX-ZEPLIN collaborations
towards a next generation liquid xenon experiment

More than 100 senior scientists from 16 countries signed MoU on July 6, 2021

X@ DARWIN

XENON

Matter Project 4




Boulby Underground
Laboratory

A potential host site is the
Boulby Underground Laboratory

Feasibility study indicates technical viability

A challenge, but a great opportunity
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Science with liquid xenon

White paper just released (arXiv:2203.02309)
(particular thanks to Rafael Lang, Purdue)

~600 authors from 146 institutes

72 UK authors from 13 institutes

Details the breadth of physics enabled by
a next-generation xenon observatory

arXiv:2203.02309v1 [physics.ins-det] 4 Mar 2022
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Astrophysical neutrinos
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136X e neutrinoless
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Xenon Futures R&D Programme

UK has started the R&D phase towards a G3 experiment
Exploring SiPM readout for y-ray and radon background reduction
Advanced radioassay techniques and cold radon emanation (Xinran Liu, Apr 5th, 12:15)

Attempting observation of the Migdal effect from nuclear recoils (Tim Marley, Apr 4th, 15:15)
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