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Description:
Enhancements of the Center for Space Education and Research that expand on existing as well as planned
investments from the University and the Colleges of Aerospace, Engineering & Mines, and Arts & Sciences
would greatly benefit North Dakota, the region, and the U.S. UND continues its investment in its National

The second phase of the NSI will continue to align with UND’s B-year planned investment of $7.5M in strategic
funding to advance National Security Research activities. This phase will expand the focus of the NS| to
address topics that cut across the SAS domain in areas such as Virtual Reality (VR), Cyber Security, High-
Speed Optical Communication, and physical spaces to perform meaningful experiments and system testing in
a variety of environmental conditions. These résources would position UND, and the state of North Dakota, to
effectively support National Security agencies and industries that are actively operating in the state (such as
SDA, Grand Forks Air Force Base (GFAFB), North Spark Defense Lab, and the United States Space Force),

Expected Outcome:

Expansion of the NS] is designed to increase federal funding from the DoD and DHS. A conservative funding
target is an annual increase of $3M in research expenditures from these two agencies, building on a baseline
established in FY22 (~$2.5M)—over a 100% increase. The Center will help attract star research faculty and
staff in national-security-related fields to include graduate students and post-doctoral researchers. These
efforts will drive development of new capabilities that ensure U.S. National Security preeminence, while
Supporting key partners in the region (industry, the GFAFB, etc.) through technology development and
technology transfer/economic development. Enhancement of our innovation ecosystem would further fortify its
importance to the nation, especially for SAS (autonomous) systems/capabilities, including key resources (e.g.,
the GFAFB). While primarily a research initiative, the NSI will substantively refresh academic programs,
Enhancement of this center will deliver more educational opportunities online and on-campus with state-of-the-
art technology and research labs. It will foster high-tech workforce development in key emerging areas at both
undergraduate and graduate levels, increase opportunities for student €ngagement in hands-on and applied
research and training opportunities, and assist with growth and diversification of the ND state economy,
especially in the high demand, rapidly growing high-tech sector.

Connection to Existing Program:
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Estimated

Infrastructure
Project Description Cost
Satellite and A series of antennas would be installed and used to collect data to trac!»: sate}lites and space debris.
Space Debris This facility would allow for both student projects and faculty res_earch. including the analysis of 2.000,000
Trackin satellite and space object data, development of advanced tracking software, and development and '
g testing of new antennas and sensors.
Ultrafast, powerful, high-speed lasers will be acquired and installed in Witmer Hall and the Tech
High-Speed Accelerator. This will position UND to respond to Department of Defense, including United States
e Space Force (USSF), opportunities--many of which are focused on optical communications. It will
Laser for : A y . = R 5,000,000
Optical Comms. also expanq paﬂner_shlp opportunities vylth comrqercual entities. Another l?eneﬂt is it w!H enable
P research with materials that are otherwise unavailable, leveraging recent investments in the
nanofoundry.
Molecular Beam Epitaxy is the state-of-the-art methodology for constructing single crystals with
precisely controlled composition. Its principal use is for the development of semiconductor devices
on the nanoscale. Because the device operates under ultrahigh vacuum conditions, high purity,
defect-free devices can be built that are inaccessible by other means. This allows access to unique
Molecular Beam | materials and devices, including organic semiconductors and various quantum materials (including 2,000,000
Epitaxy quantum wells and superlattices); MBEs are used in the search for high temperature pEm
superconductors and artificially layered magnetic materials. DARPA has identified 3D
heterogeneously integrated (3DHI) technologies as the key objective to enable disruptive
microsystems of tomorrow. It further states that without this technology, the US will fall behind in
artificial intelligence, autonomous systems and robotics, and networked sensing.
This investment will create the Digital Realism in Engineering and the Applied Metaverse (DREAM)
and establish UND as the institutional lead. The partnership consists of four major academic and
Digital industry collaborators: UND, NVIDIA Corp., Lenovo USA, and the Ohio Supercomputing Center
Engineering and (OSC). DREAM will expand existing UND-based Artificial Intelligence (Al) and Virtual Reality (VR)
Vlirtual Reality - | projects. This growing UND research capacity addresses clear needs of national defense labs to 6,500,000
DREAM reproduce reality as high-fidelity virtual spaces (aka Digital Twins). Such Metaverse environments
Laboratory allow for the integration of human physical training into virtual combat spaces while simultaneously
providing the capability to generate synthetic data for use in training digital bots for real-world military
missions via Al and Machine Learning (ML) algorithms.
This investment will create a stand-alone network with infrastructure to enable researchers to test
Cybersecurity cybersecurity tool§ and teghn'tques on a production-like environment. This system will also allow
Research advanced system integration for cybersecurity research on development platforms to create 2 000,000
tworks and tools for future cyber security techniques. This tool will support established research e
Infrastructure skt o . .
activities and lead to more research opportunities from federal agencies and private sector corporate
partners.
This investment will create a cloud-based cross-disciplinary training tool that training students to
manage cyber security attacks in a variety of scenarios. It is a very immersive experience provide
Cyber Range performance—based learning and assessment, an environment for teams to work together to improve 1,000,000
teamwork, and simulate on-the-job experiences related to Security Operations (SecOps) and
Development Operations (DevOps)-
This would create a laboratory for designing, fabricating, and testing novel 3D rocket engine designs,
3D Rocket injectors, and turbopumps. This includes novel materials for improved heat transfer and 1,500,000
Laboratory performance at high temperatures and would enable testing of materials that could be utilized in e
Lunar and Martian missions.
UND has a long history of research excellence in autonomous systems, particularly with Unmanned
Aircraft Systems. Collaborators across the campus have coalesced around this topic with significant
success in generating external partnerships and ongoing funding. As autonomous systems take up
increasing tasks, it is critical to increase reliability and the ability to operate in a variety of conditions,
Autonomous including wind, rain, fog, dust, and so forth. The design of robust autonomous systems that are
System resilient to these conditions is a critical need, as is the need to test existing and proposed
Environment autonomous systems in these environments. This effort aims to establish a common area in which 18,500,000
Development researchers from across campus can work to design, develop, fabricate, and test robust and reliable
and Test Facility | autonomous systems in the harsh environments that they will experience in practice. \We propose to
renovate an existing facility to house fabrication and testing labs for small to medium sized
autonomous systems, office space for data processing, autonomous algorithm development,.
cybersecurity research, and public policy research. This facility will also house a full environmental
testing facility that can subject autonomous systems to environmental conditions in @ controlled.way.
This would create an indoor, GPS-enabled, testing facility for systems (e.g., drones, autonomous’
Controlled ground vehicles, etc.). Such a facility enables testing in a controlled environment that mitigates all
Environment safety concerns regarding non-participants and significantly improves testing capabilities during 6,500,000
Field-Testing inclement weather. It also supports testing with GPS (as opposed to most facilities that block GPS), R
Facility which is critical for many systems. Such a facility would enable testing of both ground and airborne
systems.
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