The NIST is already providing quantum education as well as funds totaling approximately $120 million per year
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In general, the NQI Act directs DOE, NSF, and NIST to support R&D and education in QIS, set program goals, and facilitate partnerships among federal laboratories, universities, companies, and other entities. It also offers more specific directions for each NQI agency. NIST is directed to conduct R&D for “measurement and standards infrastructure necessary to advance commercial development of quantum applications.” It is also instructed to “establish or expand collaborative ventures or consortia with other public or private sector entities, including industry, universities, and Federal laboratories.” The agency already operates a Joint Quantum Institute and a Joint Center for Quantum Information and Computer Science with the University of Maryland. It also supports JILA, a joint center at the University of Colorado Boulder that has a major QIS research portfolio. The act further directs NIST to create a “quantum consortium,” in accord with plans the agency announced in September. The consortium will bring together stakeholders in the incipient QIS-based industry to identify research needs relating to measurement, standards, cybersecurity, and other matters. NIST is instructed to spend up to $80 million annually on NQI-related activities from fiscal year 2019 through fiscal year 2023. It is the only agency for which the legislation specifies an overarching funding level. NSF is directed to support not only QIS research but also“human resources development in all aspects of quantum information science and engineering,” including through graduate traineeships. NSF already funds QIS research and education through several of its divisions, and it has identified QIS as one of its “Big Idea” focus areas. In September, it announced $31 million in awards through new interdisciplinary QIS grant programs, and it is currently considering proposals for “foundries” for developing quantum materials and devices. While the act does not set an overarching spending target for NSF’s NQI-related activities, it does direct the agency to establish between two and five competitively awarded “Multidisciplinary Centers for Quantum Research and Education.” Each center will receive up to $10 million annually through fiscal year 2023 and will be eligible for renewal for an additional five years. Applicants can include higher education institutions and nonprofit organizations, as well as multi-institutional collaborations that can include private-sector entities. Among their activities, the centers are expected to help integrate “industry perspectives” into R&D and educational activities in QIS. DOE is directed to undertake a QIS research program and provide “research experiences and training” for undergraduate and graduate students. The act lists seven areas of specific interest for training: quantum information theory, quantum physics, quantum computational science, applied mathematics and algorithm development, quantum networking, quantum sensing and detection, and materials science and engineering. The act directs DOE to establish between two and five competitively awarded “National Quantum Information Science Research Centers.” Each is to be allocated up to $25 million annually through fiscal year 2023, which is similar to the funding level for DOE’s existing Nanoscale Science Research Centers. Like the NSF centers, the QIS center awards will be for five years with the possibility of renewal. Applicants can include national laboratories, universities, research centers, multi-institutional collaborations that can include private entities, as well as “any other entity that the Secretary of Energy determines to be appropriate.” As with NSF, the act does not set an overarching spending target for NQI activities. DOE has already been ramping up its investment in QIS. In September, it announced 85 single-year and multiyear research awards totaling $218 million and plans to spend about $120 million on QIS in fiscal year 2019.
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