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South Dakota Support for Quantum Initiatives
Notable state investment attracting interest, also federal congressional support

Jul 16, 2024: 
Quantum Partnerships Workshop
https://indico.sanfordlab.org/event/80

https://indico.sanfordlab.org/event/80
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SURF Cryogenic User Facility
Proposal inline with becoming DOE scientific user facility
• Multi-user, low-background, ultra-low temperature test 

facility for cryogenic detectors:
− Applications in fundamental nuclear and particle physics 

research (neutrinos and dark matter)
− Detectors with extremely low energy thresholds and excellent 

energy resolution require isolation from ionizing radiation at 
deep facility like SURF to be effective

− Detectors often rely on quantum thermal sensors with operating 
temperatures in milli-Kelvin range requiring dilution refrigerator

• Cryogenic User Facility at SURF:
− No deep underground cryogenic test facility in U.S.          

(recent shallow sites addressing general shortage of underground 
cryogenic test infrastructure in U.S. – PNNL & FNAL)

− Significant interest from U.S.-based groups: Low-mass dark 
matter (TESSERACT, SPLENDOR), neutrinoless double-beta 
decay (CUPID), quantum information systems (MIT, UIUC); 
collaborating with Virginia Tech

− Underground cleanroom, cooling infrastructure available;      
clean shielding Pb and surface lab space possible.

Proposing Bluefors XLD1000SL dilution refrigerator 
to accommodate large payload (detectors/shielding)
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Quantum Opportunities

May 30-31, 2024: 
Radiation Impacts on Superconducting Qubits

https://indico.fnal.gov/event/63132/

• Opportunities at SURF:
− Premium deep underground space 

becoming available (see call for LOIs)
− Very interested in fostering QIS 

partnerships (commercial, academic). 
Current partnerships with multi-national 
companies, have worked with semi-
conductor companies like Xilinx now AMD

• Other Facilities:
− A lot of interest in this domain: SURF 1 of 

10 facilities represented at workshop
− New dedicated qubit facilities at FNAL 

(shallow and surface)
− PNNL also has dedicated qubit facilities 

(shallow and surface); also assay labs
− Many facilities have fridges already

https://indico.fnal.gov/event/63132/
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SURF Plans to Become DOE User Facility
Benefits:
• Expands DOE User Facility portfolio to incl underground lab, raises 

SURF’s stature within DOE community.
• Promotes underground science in U.S., increases funding 

opportunities.
• Enhances SURF’s role in global science community.
• Communicates SURF is open to a broad range of science and 

users and that we have a standard process, accepted by DOE, for 
hosting science.

Main Requirements:
• Facility open to users regardless of nationality or institution.
• Allocation of facility resources determined by merit review.
• Facility resources for users to conduct work safely and efficiently.
• The facility supports a formal user organization.

Status:
• User Association and Science Program Advisory Cttee established.
• Application draft near final, expect DOE invitation to submit soon. 
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Sanford Underground Research Facility 

Thank You!
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Agency Acknowledgement:        
The Sanford Underground Research 
Facility (SURF) is a federally 
sponsored research facility under   
DOE-SC HEP Award Number DE-
SC0020216 (cooperative agreement)
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SURF Call for Letters of Interest
Ensuring SURF used to its fullest scientific potential
Significance of 2024 LOI Call: 

− SURF’s first formal call to UG science community since 2005!
− Initial calls selected strong physics anchors for Davis Campus: 

MJD and LUX (which led to current LZ)
− 2024 call is opportunity for SURF to advance scientific strategic 

plan goals, ensure strong science program continues

Overview of 2024 LOI Call:
− Open to all disciplines: Physics, Geology, Biology, Engineering
− Identifies specific existing space on 4850L and 4100L, other 

undeveloped areas may be available now
− 4850L Expansion started Mar 17, 2024, space available ~2030 

(nominally two detector caverns: 100 m L x 20 m W x 24 m H, 
LOIs and subsequent discussions will inform final design)

− LOIs reviewed by SURF Science Program Advisory Committee
− Nominal deadline May 17, 2024, LOIs still being accepted    

(if interested, please reach out: loi@sanfordlab.org)


