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South Dakota Support for Quantum Initiatives

Notable state investment attracting interest, also federal congressional support

24.585.12 99th Legislative Session 45

2024 South Dakota Legislature
Senate Bill 45

ENROLLED

An AcT

ENTITLED An Act to make an appropriation for the establishment of a Center for Quantum Information Science and Technology and to

declare an emergency.

BE 1T ENACTED BY THE LEGISLATURE OF THE STATE OF SouTH DakoTA:

Section 1. There is hereby appropriated from the general fund the sum of $3,034,444 to the Board of Regents, for the purpose of establishing

a Center for Quantum Information Science and Technology.

Information Science and Technology
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Quantum Partnership Workshop at SURF

16 July 2024
Sanford Lab Homestake Visitor Center

US/Mountain timezone

Overview
Timetable
Registration
Travel Information

Tourism and Additional
Information

4 sgranum@sanfordlab.org

The Q Par hip kshop is a cc ive gathering at the Sanford Lab Homestake
Visitor Center, near the Sanford Underground Research Facility (SURF) in Lead, SD. The workshop is
organized by the Great Plains Network (GPN) and The Institute for Underground Science at SURF, in
partnership with the South Dakota Quantum Center initiative. This event is designed to foster
synergies and forge new connections within the quantum research community.

Date: Tuesday, July 16th, 2024
Location: Sanford Lab Homestake Visitor Center, Lead, South Dakota

The workshop will feature insightful presentations and discussions, including:

Institutional Overviews: Gain comprehensive insights into the missions and visions of key
institutions driving quantum research, including SURF, Great Plains Network, Dakota State
University, and SD Mines.

Quantum Initiatives: Delve into the latest developments and initiatives spearheaded by the SD
Quantum Center, GPN Quantum Network, and High-Performance Computing (HPC) endeavors.
Quantum Curriculum: Explore the evolving | of quantum ed ion and training,
examining strategies for curriculum development and implementation.

i Forum on Par hips and Next Steps: Engage in dynamic discussions aimed
collaborative opportunities and charting the course for future quantum endeavors.

at identify

Additionally, participants will have the opportunity to join a surface tour of the Yates Hoistroom at
SURF.

The workshop will kick off on Monday, July 15 with an ing of ing and ie at
the Sanford Lab Homestake Visitor Center. Enjoy refreshments and connect with fellow attendees
while immersing yourself in the story of the region, including the creation of the deepest gold mine in
the Northern Hemisphere, to Nobel-Prize-winning science, to secrets of the universe still being
uncovered at SURF.

Don't miss this opportunity to be part of transformative dialogue shaping the future of quantum
exploration. Join us at the Quantum Partnership Workshop and be at the forefront of quantum
innovation and collaboration.

Starts 16 Jul 2024, 09:00 Sanford Lab Homestake Visitor Center
Ends 16 Jul 2024, 15:00 Classroom

Jul 16, 2024

Quantum Partnerships Workshop
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 'leF"—'
energy resolution require isolation from ionizing radiation at i 1 fl
deep facility like SURF to be effective

- Detectors often rely on quantum thermal sensors with operating ’ I:.lli“ i
temperatures in milli-Kelvin range requiring dilution refrigerator ' -1

« 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
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Mixing Chamber

I

- Underground cleanroom, cooling infrastructure available; Proposing Bluefors XLD1000SL dilution refrigerator
®) clean shielding Pb and surface lab space possible. to accommodate large payload (detectors/shielding)
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Quantum Opportunities

* Opportunities at SURF:

- Premium deep underground space
becoming available (see call for LOls)

- 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:

- Alot 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

1200 Muon tagging using Kinetic Inductance Detectors Ambra Mariani

External muon tagging Patrick Harrington
Phonon Trapping Britton Plourde

Phonon Funneling (SQUATs) Noah Kurinsky

1400 1R Mitigation Yen-vung Chang

Theory Perspectives Gianluigi Catelani

GACMP Workshop Summary Ryan Linehan

15:00 Discussion

Panel Andrew Cleland et al.

May 30-31, 2024 .

B QUIET Ribbon Cutting and Group Photo

Radiation Impacts on Superconducting Qubits e e

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.

©

® e M+ < [(Ej o © @ science .osti.gov/User-Facilities s [h + O
SC Home Organization Contact Stay Connected DOE Home
U.S. DEPARTMENT OF Offlce Of
. Q
ENERGY Science

Home About Laboratories Science Features Universities User Facilities Funding Initiatives

Programs

Home | User Facilities

The Office of Science national scientific user facilities provide
U se r researchers with the most advanced tools of modern science, including

accelerators, colliders, supercomputers, light sources and neutron

Fa Ci I i t i es sources, as well as facilities for studying the nano world, the

environment, and the atmosphere.

User Facilities at a Glance
User Resources

User Statistics

Policies and Processes

Frequently Asked Questions

User Facility Science Highlights ASCR User BES Usel’
Facilities Facilities

BER User
Facilities

Read more » Read more » Read more »

FES User HEP User
Facilities Facilities

NP User
Facilities

Read more » Read more » Read more »

Sanford Underground Research Facility J. Heise | SURF Initiatives @ Quantum Partnership Workshop July 2024




Sanford Underground Research Facility

Thank You!

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: a
- SURF’s first formal call to UG science community since 2005! dﬁ
- 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

our key 4850L laboratories are expected to complete in the nex
to survey the community for new prospects

timeframe of ~2030.

SD approved $13M

g PhaseA | $13M Stato of SO /
Phase A final design complete, . [PrasoB | S100M Privee |

excavation starts Mar 2024 Outfitting $100M Foderal

Overview of 2024 LOI Call:

- Open to all disciplines: Physics, Geology, Biology, Engineering
- ldentifies specific existing space on 4850L and 4100L, other

DAVIS

undeveloped areas may be available now oo ., &
- 4850L Expansion started Mar 17, 2024, space available ~2030
(nominally two detector caverns: 100 mLx 20 m W x 24 m H, i il A o SURE Pt el s o ol
LOIs and subsequent discussions will inform final design) s
- LOlIs reviewed by SURF Science Program Advisory Committee

science §
ubmitters are also invited to

- Nominal deadline May 17, 2024, LOls still being accepted
(if interested, please reach out: loi@sanfordlab.org)
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