ITEM #XXX-XXXX-XXXXX
Page 1 of 3
Montana Board of Regents
Research Center and Institute Proposal Form


	Research Centers and Institutes differ from one another in focus, scope, and staffing, but each contributes in unique ways to the common goals of expanding knowledge, generating new discoveries and/or having a positive impact on society through informing policy and systemic change. Communities of researchers and staff in Research Centers and Institutes provide a stimulating environment that encourages early researchers and challenges experienced researchers. Research Centers and Institutes also contribute to the education and training of the researchers of the future by serving as learning environments for students. Interdisciplinary collaboration is promoted by Research Centers and Institutes both within the Institution and among MUS Institutions.  Research Centers and Institutes do not provide didactic coursework, confer academic degrees or academic certificates or require accreditation by external accrediting bodies. Research Centers and Institutes frequently provide a portal for obtaining external funding in response to federal and/or state research priorities.  As such, apparent duplication of mission between MUS research centers and institutes is not generally problematic as with academic programs due to the different sources of funding.


	1. State the proposed Institute/Center’s name and purpose.
Montana State University proposes to establish a center for Quantum Collaborative Research and Education (QCORE) with the primary aim of advancing research and education in quantum systems and advancements in enabling technologies. Consistent with the values of MSU’s land-grant mission, QCORE will build on existing strengths to empower Montana’s quantum future with cutting-edge research and development, by fueling industry partnerships, growing community engagement and training Montanans for leadership in the rapidly emerging quantum industry.

	2.  A comprehensive statement of the Institute/Center’s mission and its relationship to the University mission.
A. State the Institute/Center’s mission.
QCORE’s mission is to expand access to cutting-edge infrastructure, foster the translation of quantum and adjacent innovations for societal impact, and develop a quantum workforce. Through partnerships with Montana’s growing quantum industry, QCORE will prepare students for careers in quantum and quantum-enabling systems. QCORE will help faculty grow research programs in quantum and adjacent technology systems by providing access to critical research and testbed infrastructure, strengthening partnerships with industry and growing collaborations with innovators to create shared opportunities and innovations that benefit the common good. 
B. Identify the Institute/Center’s goals and objectives.

QCORE’s vision is to lead Montana’s research, technology development, education and cross-sector partnerships for a sustainable quantum ecosystem. Serving as a research and innovation center at MSU, QCORE will provide access to leading-edge research and technology development infrastructure and foster a shared sense of community to enable breakthrough ideas and shape the future of quantum innovation in the state. Collaborations established within and through QCORE will make MSU more competitive for larger, multiple-PI research grants.
Five-year goals for the creation of QCORE are to be a nationally recognized leader by:
· Establishing best-in-class research and development for quantum networking and sensing.
· Demonstration of quantum information systems-enabled applications.
· Fostering quantum workforce development (K-12, 2year, undergraduate and graduate programs and upskilling for professionals and technician training).  
· Embodying a deeply integrated innovation ecosystem that supports the translation of quantum and adjacent technologies across the state of Montana.
Establishing QCORE as a center will mobilize interdisciplinary research on quantum physics, materials science, engineering, computing, and business. These efforts will span and create opportunities for research and foster a shared vision for quantum educational excellence spanning all Colleges across MSU with a focus on Norm Asbjornson College of Engineering, College of Letters and Science, Gianforte School of Computing, Gallatin College, Jake Jabs College of Business and Entrepreneurship, College of Education, Health & Human Development and its Science Math Resource Center, MSU Extension, Technology Transfer Office, University Information Technology and the Research Cyber Infrastructure (RCI), High Performance Computing (HPC) facility, MonArk Quantum Foundry, OpTeC and Spectrum Lab. 
QCORE will steward the development of transformative quantum technologies in service to the common good.  Current program activities utilize the substantial existing research infrastructure investments across MSU’s main campus and the QCORE facility on MSU’s Innovation Campus. QCORE will expand access, mobilize collaboration and fuel innovation through cross-cutting strategies aimed at the following:
Priority 1: Strategically Advance Quantum and Adjacent Technology Research & Development Demonstrate nationally recognized, best-in-class research and development for quantum networking and sensing by 2030. Research programs will initially target advancements on novel materials for quantum sources, memory and transduction critical to implementation of the quantum networking testbed. Quantum memory devices store and recall quantum states (qubits) for future use, serving as a critical component in quantum computing, repeaters, and long-distance quantum networks. Unlike classical memory, they utilize quantum superposition to hold complex, parallel information in atomic or solid-state systems, such as rare-earth-ion-doped crystals. Building on past grant success to establish the MonArk Foundry, QCORE will provide opportunities to develop and demonstrate novel materials development for 2D applications. Growing on past innovations under Spectrum Lab and OpTeC, QCORE will provide the infrastructure for rapid and secure quantum state transport and opportunities to integrate quantum and hybrid information networks essential to building the next-generation internet.  Finally, capabilities created to demonstrate networked or distributed quantum computational systems will be fully integrated with MSU’s High Performance Computing Cluster (HPC) to provide unique and highly sought quantum computation for a range of optimization problems relevant to agriculture, chemistry, ecosystems, resilient infrastructure, as well as advanced cyber secure systems.   
Priority 2: Accelerate Quantum Workforce Development: Quantum workforce needs require building a diverse, multidisciplinary talent pipeline to address the growing industry talent gap. QCORE will sustain a commitment to growing quantum scientists, engineers, technicians, and "quantum-literate" entrepreneurial business professionals. Current industry and government partners have articulated key needs for specialized training in areas where MSU and Gallatin College are uniquely qualified, including quantum hardware (cryogenics, photonics), and rapid upskilling in quantum technologies at the graduate, undergraduate, one- and two-year workforce programs and K-12 engagement. Long-term success and sustainability of the quantum industry are improved by intentional efforts to foster diversity and inclusivity in this workforce. Each effort by QCORE surrounding quantum technologies research also includes robust efforts to support education and workforce development across Montana, including our rural and Tribal communities.

Priority 3: Provide confidence and leadership through product testing, and services: QCORE infrastructure and testbed resources will be expanded to provide critical services to advance quantum technologies with industry and government partners. QCORE-affiliated faculty and staff bring a wide array of expertise to understand, measure, and evaluate technology performance, or processes that are of value to quantum and adjacent technology developers. The testbeds will simultaneously serve as innovation engines for researchers and industry partners, sparking new ideas, technologies and intellectual property for entrepreneurial pursuits.  

Cross-cutting strategy 1- Develop strong and enduring partnerships: QCORE’s long-term sustainable business model depends on our ability to transform cutting-edge discovery into measurable economic, societal, and policy impact in quantum systems by serving as a strategic bridge between academia, industry, and government. QCORE has signed MOUs with industry partners to de-risk innovation, accelerate time-to-market, co-develop intellectual property, and access top-tier talent. QCORE has received sponsored research funding to enable government partners (Air Force Research Lab) to advance national research goals, strengthen quantum supply chains and economic competitiveness, and understand unique opportunities to build resilient innovation ecosystems in rural, Tribal and micropolitan places. QCORE will mobilize interdisciplinary expertise through transparent partnership models with a focus on real-world outcomes, to convert research and educational excellence into deployable solutions, sustainable growth, and public value—turning collaboration into tangible impact.

Cross-cutting strategy 2 – Foster Montana’s quantum innovation ecosystem development and grow engagement: QCORE’s efforts will include facilitating conversation and collaboration across MSU, Montana’s industry and global partners. Building off the highly successful launch of QCORE in August 2025 and the Supply Chain Summit in November 2024, QCORE will host an annual Grand Challenges in Quantum Summit in partnership with national and global leaders in industry, government and academia.  These summits will ask the hard questions around successfully integrating quantum systems for the common good, mobilizing unique technology and policy solutions and standards development, while simultaneously growing engagement. The QCORE Seminar Series will be research and innovation focused, featuring MSU faculty-produced research and pedagogy on quantum systems as well as technology innovations from diverse researchers and industry. The seminars are structured to encourage and facilitate interdisciplinary collaborations in both STEM and non-STEM areas. 

Cross-cutting strategy 3- Focus on opportunities for technology translation: QCORE can maximize innovation impact by prioritizing research translation and technology transition as core missions alongside discovery. This means designing projects with end users in mind, aligning research agendas with industry and public-sector needs, and embedding pathways for commercialization, policy uptake, or operational deployment from the outset. By integrating translational infrastructure—such as the QCORE prototyping facilities, validation testbeds, Catalyst Incubator, industry co-working spaces, and supportive technology transfer expertise—QCORE will systematically move breakthroughs from lab to market or mission applications. Acceleration of technology transition is possible by reducing risk for adopters through engaging with QCORE’s strategic partnerships program, coupled with milestone-driven development of sponsored research, clear intellectual property frameworks, and workforce training programs. QCORE will treat translation not as an afterthought but as a structured, supported process, to convert knowledge into scalable solutions that drive economic growth, societal benefit, and long-term innovation leadership.

C. What specific need is being responded to in developing the proposed Institute/Center?
Quantum computers have the potential to break our current highest level of encryption used for communications and, conversely, quantum information systems can provide unbreakable encryption. Therefore U.S. leadership in this field is considered critical to national security[endnoteRef:1]. Leadership in this field will be dependent on developing friendly nation and domestic sources for the quantum supply chain and necessary quantum adjacent technologies including photonics, electronics, cryogenics, vacuum technologies, and materials[endnoteRef:2],[endnoteRef:3].. A Quantum Economic Development Consortium (QED-C, formed by the US government under the National Quantum Initiative Act of 2018) report identified “Reliable access to key hardware subcomponents” as their top critical choke point for quantum computer development[endnoteRef:4]. While the Boston Consulting Group has estimated quantum computing could create $450 billion to $850 billion of economic value globally, sustaining a $90 billion to $170 billion market for hardware and software providers by 2040s[endnoteRef:5], a McKinsey study indicates risk of a large talent gap to meet that potential with a need for 350,000 graduates in quantum and quantum related fields[endnoteRef:6].   [1:  National Security Memorandum on Promoting United States Leadership in Quantum Computing While Mitigating Risks to Vulnerable Cryptographic Systems, https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/04/national-security-memorandum-on-promoting-united-states-leadership-in-quantum-computing-while-mitigating-risks-to-vulnerable-cryptographic-systems/, 2022.  ]  [2:  Quantum Technology Manufacturing Roadmap, prepared by SRI international for NIST, https://www.sri.com/press/story/quantum-technology-manufacturing-roadmap/ , Oct 2023.  ]  [3:  An Assessment of U.S. – Allied Nations’ Industrial Bases in Quantum Technology, Rand Corporation, ISBN: 978-1-9774-1243-0, https://doi.org/10.7249/RRA2055-1 , https://www.rand.org/pubs/research_reports/RRA2055-1.html, 2023.  ]  [4:  Hyperion Research, “Challenges and Opportunities for Securing a Robust US Quantum Computing Supply Chain” Hyperion Research #HR4.0024.04.15. 2022. https://quantumconsortium.org/quantum-computing-supply-chain-issues/  ]  [5:  Boston Consulting Group study: https://www.bcg.com/publications/2024/long-term-forecast-for-quantum-computing-still-looks-bright]  [6:  McKinsey & Company. “Quantum computing funding remains strong, but talent gap raises concern,” June 2022
viihttps://www.montana.edu/news/23386/montana-state-receives-26-7-million-grant-for-facility-to-test-and-promote-quantum-technology
viiihttps://www.defense.gov/News/Contracts/Contract/Article/4261297/#:~:text=Montana%20State%20University%2C%20Bozeman%2C%20Montana%2C%20was%20awarded%20a%20$31%2C518%2C010%20cost%2Dtype%20contract%20for%20Expand%20Q%2DCORE.
viv https://www.montana.edu/news/24156/board-of-regents-approves-new-institute-at-montana-state-to-address-national-security] 

Quantum computing and systems are fundamentally different than classical systems, placing quantum system developers and integrators in a position of simultaneously scaling computation while reducing system footprint and easing manufacturability. Montana’s ecosystem is uniquely positioned to help solve challenges in hardware development, integration and manufacturing at scale. Creation of the proposed center would help MSU and Montana be a valuable contributor to this national need and help produce more technology-based jobs in the state, much as MSU’s OpTeC (Optical Technology Center) helped spur the growth of photonics in the state. For example, MSU is the world leader in the engineering of rare-earth materials and Spectrum Lab has pioneered their extensive use in photonic signal processing for defense applications. These same rare earth materials hold great promise for quantum memory and transduction critical to development of quantum networking. Montana photonics companies are developing quantum materials and hardware as well as other enabling technology industries such as cryogenics and electronics. These companies will partner with QCORE and Spectrum Lab to apply project results to innovate commercial quantum technology and products. 
MSU offers a unique interdisciplinary team with diverse expertise in quantum and quantum adjacent systems. The Air Force Research Laboratory (AFRL) has recognized MSU’s research and technology innovation in the field through multiple grants and recently sponsored researchvii,viii.  The effort also leverages classified research opportunities offered by the recently established Applied Research Laboratory (ARL) at MSU, which is the first TOP SECRET/Q-level laboratory in Montana. This laboratory supports the growing portfolio of classified work at MSU and throughout the region. The nearest similar facility is the Space Dynamics Lab in Utah.
D. Describe how the Institute/Center benefits the department, college, or institution.
Becoming a research and innovation center within MSU will create pathways for skill development, research projects, student education and professional training programs to advance knowledge in this critical and expanding industry sector. As a center, QCORE will provide additional research coordination and MSU brand development in the quantum community.  QCORE will enhance faculty and student recruitment, build and strengthen relationships with external partners including governments (state, local and federal governments in the US and UK and other partner nations), national laboratories, and related industry. QCORE will grow opportunities for faculty research and student experiences through established partnerships that bring real-world needs to MSU and Montana. QCORE will impact a wide swath of researchers and academic areas including quantum and quantum adjacent (photonics, optics, and materials) (e.g. as of February 2026, QCORE has signed MOUs with 27 companies from MT, the US and abroad).  
As a center, QCORE will build on success with grants and sponsored research programs to enhance the breadth and number of support mechanisms and recruit additional industry and philanthropic support to expand academic research and program collaborations between multiple colleges and departments (Physics, Chemistry and Biochemistry, Materials Science and Engineering, Mathematical Sciences, Computer Science, Electrical and Computer Engineering, Mechanical Engineering, Gallatin College and the Department of Education, the Business School).  QCORE will continue to foster collaborations with existing research centers and projects (OpTeC, Spectrum Lab, and the MonArk Quantum Foundry) and research core facilities (ICAL, RCI, ARL, and the Montana Microfabrication Facility) to provide easy onboarding to university resources, expertise and infrastructure.  Additional expertise and collaboration on national security-related activities will be possible through INSRE, MilTech, TechLink, and utilizing the infrastructure at the ARL. 
E. Describe the Institute/Center’s relationship to the University mission.
MSU’s central mission is as a land-grant university focused on advancing scientific, humanistic, agricultural, business and professional knowledge for the benefit of communities and people in the State of Montana.  QCORE will continue to contribute to several Choosing Promise goals:  INTENTIONAL FOCUS 1: Drive Transformational Learning Experiences Creating Outstanding Educational Outcomes for All Students and INTENTIONAL FOCUS 2: Improve Lives and Society through Research, Creativity, and Scholarship.  Specific effort will be placed to impact GOAL 2.1: Enhance the significance and impact of scholarship, and Grand Challenge 4: ·Securing the future of Montana: cybersecurity, photonics and optics, defense, governance and public policy. QCORE research may directly impact the national security challenge mentioned under item 2) above and multiple components of the Plan’s fourth Grand Challenge.  INTENTIONAL FOCUS 3: Expand Mutually Beneficial and Responsive Engagement for the Advancement of Montana, specifically GOAL 3.1: Increase mutually beneficial collaborations with Tribal nations and partners and GOAL 3.2 Grow mutually beneficial partnerships across Montana. QCORE will work with the Science Math Resource Center and MSU Extension to provide education, outreach, collaboration and workforce development opportunities to Montana’s 12 tribal nations and 7 tribal colleges as well as K-12 education partners, particularly those in Montana’s most rural areas.


	3. Briefly describe the Institute/Center’s anticipated activities.

Activities are grouped below, following the areas outlined in section 2B, above.

QCORE will steward the development of transformative quantum technologies in service to the common good.  Current program activities utilize the substantial existing research infrastructure investments across MSU’s main campus and the QCORE facility on MSU Innovation Campus. 
Research & Innovation Infrastructure:
· Serve as a cornerstone for laboratory infrastructure access and research coordination to recruit and empower faculty. QCORE will ensure that quantum research supports economic opportunities across sectors, including the noted impacts in quantum hardware and systems integration. QCORE supports several testbeds including cryogenics, networking, communication, and computing. The Quantum Cryogenics Testbed will provide the test environments for materials and hardware characterization to include quantum/classical interfacing, qubit characterization and noise reduction as well as benchmarking and software development at temperatures critical to quantum system performance. The Quantum Networking Testbed is focused on developing multimodal quantum memories, quantum signal processing, tunable on-demand single photon emitters and other communication components that support quantum transport and networking. The Quantum Communication testbed incorporates UAV and airborne communication links that will augment fiber/free-space communication systems for long-haul hybrid transmission over a wide spectral range including sub-THz frequencies. The Quantum Computing Testbed with quantum hardware and simulation resources to use diverse, well-characterized qubits for the testing of quantum components. This emerging Q-CORE testbed facility is designed to host diverse computing candidates (trapped ion-based, photonic, or superconducting) and a quantum simulator. Research and tenure track faculty hires as well as college and department leadership across the university will benefit from the unique computing and networking facility already available through QCORE. QCORE will provide quantum computational capabilities to address challenges in key Montana economic sectors, including agriculture, advanced manufacturing, energy, and healthcare. 
· Build on existing research strengths in advanced materials, networking and quantum sensing applications to position Montana’s research and innovation enterprise for strategic leadership in the global quantum ecosystem. Hardware technology development and system integration require extensive innovation aligned with the assets and expertise and coordination offered by QCORE. 
· Facilitate collaboration so that discoveries in one field (e.g., quantum computing or novel materials and device development) can inform and impact others (e.g., agriculture, manufacturing, ecology, chemistry and pharmacology). 
Innovation across the University: 
· Advance innovation and support industry. The Catalyst Lab Incubator supports early-stage MSU technology ventures as they move from research and ideas to prototypes to scalable companies. It integrates structured startup incubation with hands-on prototyping resources to accelerate commercialization.
· New Course Development. Courses include: Phsx 491 QIS course by Dr. Hang Yu. New courses are being developed by faculty members including Phsx 491/591 Quantum Technology hardware by Dr. Matt Jaffe, and Honors seminar proposal on quantum computing.  QCORE will work to enable instructors, faculty, Departments and Colleges to create graduate and undergraduate certificates in quantum technologies and other fields as the community workforce demand grows. 
· New student groups. A graduate student organization, QBITs, has started regular meetings in Sp 2026 and Dr. Colin Shaw will develop a quantum focused pilot for a new Vertically Integrated Program (VIP) to support undergraduate research.  
· Cross-disciplinary collaboration. We will use quantum as a nucleating theme to grow collaborations among MSU’s strengths in computer science, mathematics, engineering, business, education, philosophy, history, literature, linguistics, ecology, biology, chemistry, art, and applied professional workforce programs. 
· Research funding. Develop and expand sponsored research through industry and government partnerships and support the development of competitive research proposals for large multidisciplinary grants from external funding agencies and foundations.  
· Outreach and engagement. Engage with partners to identify, shape and create workforce and talent pathways.  QCORE will develop K-12 resources and educator professional development along with expanding access to existing one and two-year programs (e.g. photonics and optics programs) and developing new programs, training bootcamps, and undergraduate and graduate courses. Programs targeting K-12 include Quantum Scholars (scholarship support for future teachers) and a quantum digital badge for future educators and other non-technical majors, robust high school career fair presence across Montana, student programs for K–12 including Quantum Girls for middle school girls and quantum kits (already supplied to over 70 schools across Montana). QCORE will support Tribal college curriculum coordination and augmentation with the QCORE computing facility. QCORE has demonstrated impact in growing public awareness and quantum literacy, youth development, educator professional development across the state of Montana and fostered higher education partnerships and pathways.
· Identify faculty expertise available for participation in the Institute/Center’s activities. 
Below is a current list of faculty, research faculty and professional staff engaged in delivering QCORE activities.  These will expand as the quantum computing systems come online and algorithm development enables QCORE to offer the computer access for a range of optimization problems and use cases in agriculture, chemistry, pharmacology, critical infrastructure, cyber critical systems, etc.   
· College of Engineering and Gianforte School of Computing: Andrew Lingley (Engineering), Brock LaMeres (Electrical Engineering), Joe Shaw (Electrical & Computer Engineering), David Dickensheets (Electrical & Computer Engineering, Director, Montana Nanotechnology Facility (MONT)) 
· College of Letters and Science: Jayne Morrow (Physics), Brian D’Urso (Physics), Li He (Physics), Craig Ogilvie (Physics), Erik Grumstrup (Chemistry), Chris Lemon (Chemistry) , Charles Thiel (Physics), Eric Sproles (Earth Sciences),  Martin Mosquera (Chemistry), Yves Idzerda (Physics/Monark),  Nicholas Childs (Physics),  Matthew Jaffe (Physics), Prasanta Bandyopadhyay (Philosophy), David Ayala (Mathematical Sciences), Jaroslaw Kwapisz (Mathematical Sciences), Tomas Gedeon (Mathematical Sciences), Shinjini Nandi (Mathematical Sciences), Sam Gunningham (Mathematical Sciences), Ryan Grady (Mathematical Sciences)
· Spectrum Lab: Krishna Rupavatharam (Director, Spectrum Lab, QCORE, CTO, Physics), Joshua Dugre, Owen Wolfe, Trent Jackson, Samuel Fritsch
· Department of Education: Suzi Taylor (Director, SMRC), Laura Seitz, Molly Iversen, Jeanette Chipps, Tricia Seifert (Dean)
· Gallatin College: Mark Craig, Stephanie Gray (Dean) 
· Jake Jabs College of Business: Brian Gilespie (Dean), Trevor Huffmaster (Director, Blackstone Launchpad), Andreas Thorsen, Agnieska Kwapisz, Brent Rosso, Christine Sung
· College of Arts and Architecture: student opportunities for an artist in residence will be expanded in collaboration with faculty across the college. Bruce Barnhart, Jack Schnepf (QCORE)
· Office of the Vice President of Research and Economic Development:  Lee Spangler (Associate VPR), Michael Veselik (Assistant VPR), Daniel Juliano (Director, Technology Transfer Office), Magali Eaton (Research Translation, QCORE CIO)
As a center, QCORE will expand outreach to include: 
· MSU Extension and Agricultural Experiment Stations: Extension offices and agents serve every reservation and county in Montana helping to address the digital/technology divide in rural MT while uplifting local and Indigenous knowledge. 
· Materials Science and Engineering Program. 
· Other institutions across the MUS where the increased computational capacity offered by the quantum systems can advance strategic research and innovation agendas. 
· Which departments on campus will be involved and how will the Institute/Center contribute to the academic programs of the institution?
QCORE will create opportunities for research and foster a shared vision for quantum educational excellence spanning MSU’s Norm Asbjornson College of Engineering, College of Letters and Science, Material Science and Engineering program, Gianforte School of Computing, Gallatin College, Jake Jabs College of Business and Entrepreneurship, College of Education, Health & Human Development, Science Math Resource Center, Technology Transfer Office, University Information Technology and the Research Cyber Infrastructure (RCI), High Performance Computing (HPC) facility, MonArk Quantum Foundry, OpTeC, and Spectrum Lab. 


	4.  Identify the organizational structure of the Institute/Center within the institution.
A. Identify all agencies, organizations and/or institutions that will be involved.
The QCORE program has been operating under the College of Letters and Science.  Once QCORE has been approved as a BOR center it will be operated under the Vice President for Research and Economic Development. Participating units will include MSU’s Norm Asbjornson College of Engineering, College of Letters and Science, Gianforte School of Computing, Gallatin College, Jake Jabs College of Business and Entrepreneurship, College of Education, Health & Human Development, Science Math Resource Center, Technology Transfer Office, University Information Technology and the Research Cyber Infrastructure (RCI), High Performance Computing (HPC) facility, MonArk Quantum Foundry, OpTec and Spectrum Lab.
B. Identify advisory council information.
QCORE will report to the Vice President for Research and Economic Development of Montana State University. The Co-PIs are Dr. Jayne Morrow and Dr. Krishna Rupavatharam. The Co-PIs working in partnership with the VPRED will have shared responsibility for the effective and sustained implementation of QCORE. 
The Faculty Committee will guide the QCORE development plan, coordinate opportunities for research careers and student engagement including cluster hires for new faculty and research personnel, infrastructure investment and access, and recommend initiatives for sustained research growth through regular meetings. The Faculty Committee will be composed of 7-10 members focused on quantum and quantum adjacent technology research and technology innovation.  The Faculty Committee will routinely communicate center progress toward strategic goals, fiscal status and strategic advancements in program and research development to the VPRED. Additional representatives may be sought to form a balanced representation as needed to sustain inclusive innovation and diversity of thought in scientific, engineering and research excellence. Representatives will be selected by College Deans and Departments Heads and leaders from across the university with an interest in promoting QCORE’s success. 
 
A QCORE External Advisory Council will be formed to provide expert advice in the fields of quantum computing and networking, quantum supply chain needs, and industry needs.  QCORE has had extensive interactions with key players in the quantum industry, government agencies and government offices that will enable us to constitute an engaged and highly expert board. These leaders will provide input and direction to MSU’s the QCORE leadership team and affiliated quantum researchers. Input will advance both fundamental and applied research in the quantum field and promote entrepreneurship and economic opportunity for Montanans and their fellow Americans. Participants will be recruited from existing strategic partnership program as well as others from global and national engagements as is optimal for QCORE’s continued success.  Additional representation from stakeholders will include representatives from MSU Innovation Campus and members of the MSU Alumni Foundation. Meetings of the External Advisory Council will be attended by a representative from the QBITs student group. 


	5.  Identify first year and continuing finances necessary to support the Center/Institute, including the sources of funding.
First year and continuing finances will be provided through sponsored research that build on the QCORE infrastructure investments funded through the Applied QCORE Grant (FA8750-24-1-1019) which was a 20-month, $26.7 M grant with the Air Force Research Laboratory (AFRL) in Rome, New York, (completed, 31 DEC 2025).  The work builds on the successful quantum 2D materials research program, MonArk Quantum Foundry, funded by the U.S. National Science Foundation Q-AMASE-i program (NSF award No. DMR-1906383) and Spectrum Lab led programs in quantum communications and networking.  QCORE recently secured a $31.5 M contract with the AFRL, Expand QCORE (FA8750-25-C-B027) with Air Force Research Laboratory in Rome, New York, Technical POP: 31 JUL 2025 to 30 JULY 2028. 
QCORE will continue to pursue funding from other sponsored research opportunities by working in partnership with industry.  Faculty affiliated with QCORE will also submit research grants with QCORE as a resource to strengthen the proposal. Educational grants being considered include from the NSF (REU, Advanced Technological Education, STEM Education, workshop funding) and Navy (STEM Educational and Workforce Program). Some funding will be provided from institutional resources to cover facility costs and perform necessary facility upgrades (e.g. renovations of laboratories in Barnard Hall) and to hire faculty in key areas to ensure the university is well-positioned for future growth in research and teaching needs.
A. Will additional faculty and other resources be required to implement this Center/Institute? If yes, please describe the need and indicate the plan for meeting this need.
As outlined in section 3, QCORE will work with College and Department leadership to support and recruit faculty in quantum systems, materials science and engineering. A faculty cluster hire in quantum science, engineering, and business would catalyze MSU’s research, education, and economic impact, placing it at the forefront of a transformative technology revolution—while staying true to our Land Grant mission of service to Montana.  QCORE will expand efforts to foster greater engagement across MSU and the MUS to provide access to the unique research infrastructure available for growing research and impact in the rapidly growing economy. Expansion of MSU’s faculty will enable new and innovative research questions, leverage the unique quantum infrastructure at MSU and help position Montana in this emerging economy with technology innovation, and the associated economic opportunities. Expansion of MSU’s faculty will also contribute significantly to MSU’s education mission. There is a strong interest in quantum computing among both undergraduate and graduate students. Faculty hired with quantum expertise will add critically needed courses in quantum algorithms, atom optics,, 2D materials, manufacturing strategies for quantum technology, and entrepreneurial courses in emerging high-tech industry.  A faculty cluster hire coupled with coordinated recruitment and communication of research success will augment MSU’s visibility and impact as a leader in quantum and adjacent technologies research and education serving the state of Montana. 
Potential areas for faculty include
· Quantum algorithms including error correction. MSU does not have any faculty with this expertise, so this is a critical gap. The faculty hire could be in an overlap area between quantum computing and AI which is currently generating new research opportunities in low power data centers, finance, aerospace, and healthcare sectors.
· Quantum Computing design and hardware. MSU has considerable strength in photonics and atom optics, growing expertise aligned with OpTeC and Spectrum Lab, and new faculty could lead us to international excellence in quantum information science, and distributed quantum systems
· Manufacturing strategies for quantum devices. A critical challenge facing the quantum industry is how to manufacture components at scale and fabricate devices that customers can reliably use.  Faculty with this expertise can be of immediate and immense help to the nascent but rapidly evolving quantum ecosystem in Montana.
· Scalable neutral-atom qubit architectures. Develop scalable optical-tweezer arrays that trap hundreds to thousands of neutral atoms as well as investigate new cooling, loading, and rearrangement protocols to boost qubit uniformity and yield.
· Translational research in defect-based qubits in 2D materials or superconducting or topological phases in 2D materials.
· Conduct research and assist entrepreneurism in regional, emerging high-tech industry, i.e., how do companies cooperate in a fast-moving competitive environment, especially in a rural state.
B. Are other, additional resources required to ensure the success of the proposed Center/Institute? If yes, please describe the need and indicate the plan for meeting this need.


	6.  Describe other similar Centers/Institutes or research capacities in the state and surrounding region.
Several academic and ecosystem centers are emerging to advance quantum science and innovation through research, education, and industry collaboration including: University of Wyoming’s Center for Quantum Information Science and Engineering (C-QISE) drives interdisciplinary work in quantum materials, algorithms, simulation, and devices with a mission to foster innovation and prepare a skilled quantum workforce (uwyo.edu). In Colorado, the Colorado School of Mines integrates quantum engineering research and education and working with Elevate Quantum offers unique facilities and programs in quantum systems and sensors. The University of Colorado Boulder hosts world-renowned research centers such as JILA and Q-SEnSE that explore quantum sensing, fundamental physics, and engineering at scale. Elevate Quantum was formed through EDA funded regional Tech Hub program to connect academic, industry, and government partners across Colorado, Wyoming, and New Mexico to accelerate quantum innovation and economic impact. The University of Chicago works through the Chicago Quantum Exchange and embeds quantum research within broader innovation ecosystems that include industry and government partners. A.  Describe the relationship between the proposed Center/Institute and any similar Centers/Institutes, programs, or research capacities within the Montana University System.  
QCORE will collaborate with the newly emerging efforts in AI, MSU Interdisciplinary Institute on Artificial Intelligence (IIAI), and collaborate with and extend the work of other centers, institutes, and initiatives at MSU, such as the Center for Faculty Excellence, Science Math Resource Center, Technology Transfer Office, University Information Technology and the Research Cyber Infrastructure (RCI), High Performance Computing (HPC) facility, MonArk Quantum Foundry, OpTeC and Spectrum Lab, the Center for Research on Rural Education; the Institute for National Security Research and Education, and the Center for Science, Technology, Ethics and Society to advance research and educational excellence.
B.  In cases of substantial duplication, explain the rationale for the proposed Center/Institute. 


	7.  Assessment: How will the success of the center/institute be measured?
Five-year goals for the creation of QCORE are to be nationally recognized leader:
· Establishing best-in-class research and development for quantum networking and sensing.
· Demonstration of quantum information systems-enabled applications.
· Fostering quantum workforce development (K-12, 2 year, undergraduate and graduate programs and upskilling for professionals and technician training).  
· Embodying a deeply integrated innovation ecosystem that supports the translation of quantum and adjacent technologies across the state of Montana.
The VPRED and QCORE leadership will evaluate the center’s success with the intended metric of self-sufficiency in five years.  QCORE must be able to sustain research programs, technical and administrative staff through sponsored research and grants.  A project evaluator may be chosen to assess internal progress against established milestones and timelines quarterly. QCORE will share progress toward meeting the five-year goals through the publication of an annual report which will be shared with our internal and external advisory boards, as well as strategic partners, including the MSU provost, deans, and department heads. 

	8.   State the internal campus review and approval process which has occurred prior to submission to the Commissioner's Office. Indicate, where appropriate, involvement by faculty, students, community members, professional constituencies, etc.
· QCORE leadership and faculty affiliates
· MSU Executive Council
· Faculty Senate
· Student Symposium and Questionnaire
· Academic Council
· Academic leadership of MSU-Billings, MSU-Northern, Great Falls College - MSU




