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The ambitious Snowmass community vision
requires additional underground facilities and 
infrastructure over the next decade
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Sanford Underground Research Facility

• Neutrinos, rare processes, and cosmic frontier 
experiments and enabling R&D require more space 
than available
• Expanding SURF represents an opportunity to expand US 

leadership in discovery science

• Leverage the LBNF excavation enterprise to increase 
underground space at SURF in a timely and cost-
effective way to allow the US to compete for siting next-
gen WIMP dark matter experiments

• Additional space and facilities for research and 
development will enable the program including particle 
and nuclear physics and others like QST R&D, 
engineering, geology, biology, etc. 
• Make SURF an SDSTA-managed DOE User Facility to foster 

cross-cutting underground science in the US

• Invest in the diversity of people and expertise required 
for the design, installation, integration, and operations 
of this increasingly complex program

SURF expansion would enable US leadership in 
many aspects of underground science



Expanding underground space would allow the 
US to compete for hosting large next-gen dark 
matter projects as well as hosting a suite of 
smaller dark matter and neutrino projects
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Sanford Underground Research Facility

• Opportunity of large G3 WIMP search project looking 
for WIMPs > GeV mass (e.g. XLZD and ARGO)

• Opportunity of suite of small research and
development projects to target low mass dark 
matter and neutrino detector development

SURF expansion relies on the scientific projects once 
the expansion is complete



LBNF excavation finishes in 2024, SURF
expansion would need to be ready for G3 dark 
matter occupancy starting in ~2030
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Sanford Underground Research Facility

• If started shortly after LBNF excavation, then there is 
time to excavate for WIMP search projects

• Smaller dark matter, neutrino, and R&D projects 
could utilize LBNF space before DUNE Phase II

SURF expansion relies on the scientific projects once 
the expansion is complete



Scientific requirements for depth need to be
improved to decide on expanding deeper
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Sanford Underground Research Facility

• KamLAND-Zen results report their largest
background is from long lived isotopes created by 
cosmogenic xenon spallation 

• Ultimate 0vbb probes of normal mass ordering 
will require depth, but this depth requirement is 
not well known

KamLAND-Zen results show cosmogenic xenon 
spallation is an important background contribution 
arXiv:2203.02139



Scaling the research volume also requires
scaled user hosting facilities
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Sanford Underground Research Facility

• Host researchers in a way to promote the cultural
goals of our community

• Lodging, transportation are important for users from
various international cultures and can represent a 
barrier

• A critical mass of diverse researchers can create a 
compelling intellectual atmosphere

Creating a new user facility is a good time to embed 
our community goals into the way the research is 
accomplished in the field


