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[Includes dark matter searches (PAAP) and neutrinoless double beta decay and 
other neutrino physics (PPAP), as well as national underground facility (Boulby)]

Direct dark matter searches make up around one-third of the UK’s Astroparticle 
Physics programme; the number of DM academics has at least doubled in the last 
decade. The success of the broader field rests in part on a technology pioneered 
in the UK, with LUX-ZEPLIN (LZ) the flagship experiment of the 2020s.

XLZD@Boulby has been recognised as a unique opportunity by STFC, UKRI and 
DSIT to host world-leading fundamental science in the UK, in clear alignment with 
the “Growth” agenda and the “Place” agenda. Significantly, this is one of very few 
STFC projects fully aligned with these Government priorities, via technical skills 
development, investment in high value manufacturing and opportunities for STEM 
outreach, in a region that has been neglected previously by UKRI and STFC.

Underground Physics
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Decision / change
NOTE: No change has been announced for XLZD@Boulby: UKRI IF Preliminary Activity in place until Dec 2027; 
hereafter we assume the counterfactual for the purpose of today’s discussion; will not focus on LZ here.

Immediate impact
Following the DOE announcement in December, XLZD would probably collapse without major UK participation.
Boulby could be lost as a facility to support PPAN science, and possibly lost altogether for other science.

Capability impact
Significant capability in project and infrastructure delivery would be dispersed. A significant team of over 80 UK 
physicists and engineers could disband -- a fraction retained if XLZD is hosted overseas, mostly on the physics side

Strategic impact
UK could miss out on discoveries made using the very technology we pioneered, across DM, 0NBB decay, etc.
Loss of strategic capability for underground science if the Boulby investment is discontinued. 
Loss of a unique opportunity for STFC and UKRI to deliver regional impact benefitting the whole PPAN community.

Reputational impact
UK has strength and leadership in DM searches through LZ and XLZD (and others), and has made a strong case 
internationally for its ambition to host XLZD. A full withdrawal could unravel the international dark matter programme.

Recovery cost
It could be terminal: the scientific opportunity could be lost; it would be very difficult to restart a national/international 
underground facility operated in a commercial mine once this is lost.

Impact Chain 
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High-level narrative 

The UK has made a very strong case to host the next-generation XLZD Rare Event 
Observatory in strong alignment with government priorities of “place” and “growth”. 
A substantial team in a growing UK community is preparing this opportunity and 
persuading the international community that “yes we can”. Major delays to, or 
reversal of, these plans would bring reputational damage to the UK community (and 
to STFC and UKRI) and damage the field of direct dark matter searches 
internationally. The loss of our national capability for multidisciplinary underground 
science at Boulby could be compromised too. Last, but not least: STFC would miss 
out on a major opportunity to derive socioeconomic impact from its PPAN 
programme and to counter the emerging narrative that fundamental science does 
not lead to growth!
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UK PA FROM R-ECFA VISIT IN 2024
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