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The amendment is as follows:

Strike all after the enacting clause and insert the following:
SECTION 1. SHORT TITLE

This Act may be cited as the “National Quantum Initiative Reauthorization Act”.

49-006



SEC. 2. DEFINITIONS.

Section 2 of the National Quantum Initiative Act (15 U.S.C. 8801) is amended—

(1) by redesignating paragraphs (4), (5), (6), (7), the first paragraph (8) (relat-

ing to the definition of the “Subcommittee on Economic and Security Implica-

tions”), and the second paragraph (8) (relating to the definition of the “Sub-

committee on Quantum Information Science”) as paragraphs (7), (9), (12), (13),
(15), and (16), respectively;

(2) by inserting after paragraph (3) the following new paragraphs:

“(4) FEDERAL LABORATORY.—The term ‘Federal laboratory’ has the meaning
given such term in section 4 of the Stevenson-Wydler Technology Innovation Act
of 1980 (15 U.S.C. 3703).

“(5) FOREIGN COUNTRY OF CONCERN.—The term ‘foreign country of concern’
means—

“(A) a country that is a covered nation (as such term is defined in section
4872(d) of title 10, United States Code); and

“B) any country that the Secretary of Commerce, in consultation with
the Secretary of Defense, the Secretary of State, and the Director of Na-
tional Intelligence, determines to be engaged in conduct that is detrimental
to the national security or foreign policy of the United States.

“(6) FOREIGN ENTITY OF CONCERN.—The term ‘foreign entity of concern’ means
a foreign entity that is—

“(A) designated as a foreign terrorist organization by the Secretary of
State under section 219(a) of the Immigration and Nationality Act (8 U.S.C.
1189(a));

“(B) included on the list of specially designated nationals and blocked per-
sons maintained by the Office of Foreign Assets Control of the Department
of the Treasury (commonly known as the ‘SDN list’);

“(C) owned by, controlled by, or subject to the jurisdiction or direction of
a government of a foreign country that is a covered nation (as such term
is defined in section 4872 of title 10, United States Code);

“D) alleged by the Attorney General to have been involved in activities
for which a conviction was obtained under—

“(i) chapter 37 of title 18, United States Code (commonly known as
the ‘Espionage Act’);

“(ii) section 951 or 1030 of title 18, United States Code;

“(iii) chapter 90 of title 18, United States Code (commonly known as
the ‘Economic Espionage Act of 1996’);

“(iv) the Arms Export Control Act (22 U.S.C. 2751 et seq.);

“(v) section 224, 225, 226, 227, or 236 of the Atomic Energy Act of
1954 (42 U.S.C. 2274, 2275, 2276, 2277, and 2284);

“(vi) the Export Control Reform Act of 2018 (50 U.S.C. 4801 et seq.);
or

“(vii) the International Emergency Economic Powers Act (50 U.S.C.
1701 et seq.); or

“(E) determined by the Secretary of Commerce, in consultation with the
Secretary of Defense and the Director of National Intelligence, to be en-
gaged in unauthorized conduct that is detrimental to the national security
or foreign policy of the United States.”;

(3) in paragraph (7), as so redesignated, by striking “(a)” each place it ap-
pears;

(4) by inserting after paragraph (7), as so redesignated, the following new
paragraph:

“(8) NATIONAL LABORATORY.—The term ‘National Laboratory’ has the meaning
given such term in section 2 of the Energy Policy Act of 2005 (42 U.S.C.
15801).”;

(5) by inserting after paragraph (9), as so redesignated, the following new
paragraphs:

“(10) QUANTUM APPLICATIONS.—The term ‘quantum applications’ means appli-
cations that use quantum information science engineering and technology, in-
cluding quantum algorithms and software, quantum computing and quantum-
classical hybrids, quantum sensing, quantum networking, quantum encryption,
or quantum communications applications.

“(11) QUANTUM COMPUTING.—The term ‘quantum computing’ means any of a
variety of quantum computing technologies, including quantum annealing and
quantum gate-model systems that utilize a variety of qubit architectures, such
as superconducting, ion traps, photonics, neutral atoms, spin atoms, or spin
electrons.”;

(6) by amending paragraph (12), as so redesignated, to read as follows:
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“(12) QUANTUM INFORMATION SCIENCE, TECHNOLOGY, AND ENGINEERING.—The
term ‘quantum information science, technology, and engineering’ means the un-
derstanding, translation, use, or application of the laws of quantum physics for
the storage, transmission, manipulation, computing, simulation, or measure-
ment of information.”; and

(7) by inserting after paragraph (13), as so redesignated, the following new

aragraph:

“(14) STEM.—The term ‘STEM’ means the academic and professional dis-
ciplines of science, technology, engineering, and mathematics, including com-
puter science.”.

SEC. 3. PURPOSES.

Section 3 of the National Quantum Initiative Act (15 U.S.C. 8802) is amended—

(1) in the matter preceding paragraph (1), by striking “science and its tech-
nology applications” and inserting “science, engineering, and technology”;

(2) in paragraph (1)—

(A) in the matter preceding subparagraph (A), by striking “science and
technology” and inserting “science, engineering, and technology”;

(B) by amending subparagraph (A) to read as follows:

“(A) to expand the number of researchers, educators, and students with
training in quantum information science, engineering, and technology to de-
velop a domestic workforce pipeline and retain international talent to the
extent consistent with national security and international competitive-
ness;”;

(C) in subparagraph (B), by striking “science at the” and inserting
“science, engineering, and technology at the primary, secondary,”;

(D) in subparagraph (C), by striking “basic”;

(E) in subparagraph (D)—

(i) by striking “science and technology” and inserting “science, engi-
neering, and technology”; and
(ii) by striking “and” after the semicolon; and

(F) by adding at the end the following new subparagraphs:

“(F) to support development of quantum applications, including quantum-
hybrid applications, to promote innovation and commercialization; and

“(G) to support technologies, including artificial intelligence, that could
benefit from or benefit the development of quantum technology and promote
research, development, demonstration, and application of such technologies
in quantum information science, engineering, and technology.”;

(3) in paragraph (2), by striking “science and technology” and inserting
“science, engineering, and technology”;

(4) in paragraph (3), by striking “science and technology” and inserting
“science, engineering, and technology”;

(5) in paragraph (4)—

(é&) by inserting “National Laboratories,” after “Federal laboratories,”;
an

(B) by striking “and” after the semicolon;

(6) in paragraph (5)—

(A) in the matter preceding subparagraph (A)—

(i) by inserting “partnerships, research collaborations, and” after
“International”; and
(i1) by striking “science and technology security” and inserting
“science, engineering, and technology”;
(B) in subparagraph (A)—
(1) by inserting “, social benefit,” after “innovation”; and
(ii) by striking “and” after the semicolon;

(C) in subparagraph (B), by striking the period and inserting “; and”; and

(D) by adding at the end the following new subparagraph:

“(C) to facilitate cooperative investment in quantum capabilities between
the United States and its allies and partners to strengthen and secure the
domestic supply chain and related ecosystem; and”; and

(7) by adding at the end the following new paragraph:

“(6) improving the maturity, scale, and short- and long-term viability of the
quantum technology industry, including small and medium-sized businesses
and startups representing a diversity of quantum specialties, and commer-
cialization of domestic quantum capacity across modalities.”.

SEC. 4. NATIONAL QUANTUM INITIATIVE PROGRAM.

Subsection (b) of section 101 of the National Quantum Initiative Act (15 U.S.C.
8811) is amended—
(1) in paragraph (1)—
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(A) by striking “development” and inserting “research development, and
near- and medium-term, and long-term demonstration”;
(B) by striking “information science and technology”; and
(C) by inserting “in diverse sectors” after “applications”;
(2) in paragraph (2)—
(A) by striking “fundamental”;
(B) by striking “science and technology” and inserting “science, engineer-
ing, and technology”; and
(C) by inserting “infrastructure,” after “demonstration,”;
(3) in paragraph (3)—
by inserting “and retain” after “to develop”; and
(B) by striking “science and technology” and inserting “science, engineer-
ing, and technology”;

(4) by amending paragraph (4) to read as follows:

“(4) provide for interagency planning and coordination of Federal quantum in-
formation science, engineering, and technology research, development, dem-
onstration, standards engagement, and other activities under the Program, in-
cluding activities authorized pursuant to section 234 of the John S. McCain Na-
tional Defense Authorization Act for Fiscal Year 2019 (10 U.S.C. 4001 note),
quantum educational activities and programs authorized pursuant to section
10661 of the Research and Development, Competition, and Innovation Act (42
U.S.C. 19261), and activities conducted at any Federal laboratory;”; and

(5) in paragraph (5)—

(A) by striking “industry and universities” and inserting “industry, uni-
versities, and strategic allies”; and
(B) by inserting “, including human resources” after “resources”.

SEC. 5. NATIONAL QUANTUM COORDINATION OFFICE.

Section 102 of the National Quantum Initiative Act (15 U.S.C. 8812) is amended—
(1) in subsection (a)(2)—
(A) in subparagraph (A)—
(i) by inserting “who shall be” before “appointed”; and
(ii) by inserting “, and who shall serve a four year term, subject to
renewal” before the semicolon; and
(B) by amending subparagraph (B) to read as follows:
“(B) staff comprised of employees detailed from the Federal departments
and agencies specified in section 103(b).”; and
(2) in subsection (b)—
(A) in paragraph (3), by striking “science and technology” and inserting
“science, engineering, and technology research and workforce”;
(B) in paragraph (6), by striking “and” after the semicolon;
(C) in paragraph (7), by striking the period at the end and inserting
(D) by amending paragraph (4) to read as follows:
“(4) ensure coordination among the collaborative ventures or consortia estab-
lished under this Act;”;
(E) in paragraph (7), by inserting “nonprofit research organizations,” after
“universities,”; and
(F) by adding after paragraph (7), the following new paragraphs:
“(8) promote understanding and adoption of quantum capabilities throughout
the United States economy as appropriate; and
“(9) track and promote policies that will ensure stability of the United States
quantum workforce, quantum supply chain, domestic quantum industry, and
international trade.”.

SEC. 6. SUBCOMMITTEE ON QUANTUM INFORMATION SCIENCE.

Section 103 of the National Quantum Initiative Act (15 U.S.C. 8813) is amended—
(1) in subsection (b)—

(A) in paragraph (8), by striking “and” after the semicolon;

(B) by redesignating paragraph (9) as paragraph (14); and

(C) by inserting after paragraph (8) the following new paragraphs:

“(9) the Department of Health and Human Services;

“(10) the Department of State;

“(11) the Department of Homeland Security;

“(12) the National Oceanic and Atmospheric Administration;
“(13) the Department of Education; and”;

(2) in subsection (d)—

(A) in paragraph (1), by striking “the quantum information science and
technology research” and inserting “quantum information science, engineer-
ing, and technology research and quantum application development, dem-
onstration, and commercialization”;

w,
>
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(B) in paragraph (4), by inserting “, engineering, and technology” after
“science”;
(C) in paragraph (5),
(i) by inserting “, engineering, and technology” after “science”; and
(i1) by inserting “and conduct comparative benchmarking of Federal
investments and research strategies relative to those of our strategic
partners and other countries” after “development efforts”;
(D) in paragraph (6)—
(i) by striking “science and technology” and inserting “science, engi-
neering, and technology”; and
(ii) by striking “and” after the semicolon;
(E) in paragraph (7)—
(i) by inserting “, engineering and technology” after “science”; and
(ii) by striking the period and inserting “; and”; and
(F) by adding at the end the following new paragraph:

“(8) facilitate interagency partnership opportunities to advance quantum ap-
plications related to environment, advanced manufacturing, biotechnology,
space, and other sectors.”;

(3) in subsection (h)(2)(A), by inserting “ including a description of agency
roles and responsibilities” before the period; and

(4) by adding at the end the following new subsection:

“(i) QUANTUM USE CASES.—

“(1) IN GENERAL.—The Subcommittee shall identify potential use cases with
respect to which quantum computing could advance the missions of partici-
pating agencies, including through on-premises, cloud-based, hybrid, or
networked approaches.

“(2) QUANTUM ON-RAMP.—For each potential use case identified pursuant to
paragraph (1), the relevant Federal agency, in consultation with the Sub-
committee, may develop a plan to enable such agency to address each such po-
tential use case.

“(3) REPORTING.—The Subcommittee, as part of the annual report on the
budget for the Program under subsection (g) shall report progress in carrying
i)ut the activities under this section, including information relating to the fol-
owing:

“(A) The potential use cases identified pursuant to paragraph (1).

“(B) The status of plans developed pursuant to paragraph (2).

“(C) Any obstacles to addressing such potential use cases, including lack
of funding.”.

SEC. 7. NATIONAL QUANTUM INITIATIVE ADVISORY COMMITTEE.

Section 104 of the National Quantum Initiative Act (15 U.S.C. 8814) is amended—

(1) by amending subsection (b) to read as follows:

“(b) QUALIFICATIONS.—The Advisory Committee shall consist of members, ap-
pointed by the President, who are—

“(1) representative of industry, including end users likely to benefit from
quantum technology and small and medium-sized businesses and startups rep-
resenting a diversity of quantum specialties. universities, and Federal labora-
tories; and

“(2) qualified to provide advice and information on quantum information
science, engineering, and technology research, development, demonstrations,
standards, STEM education, technology transfer, commercial application, or na-
tional security and economic concerns.”;

(2) in subsection (d)(2)—

(A) in subparagraph (A), by striking “science and technology” and insert-
ing “science, engineering, and technology”;
(B) by redesignating subparagraphs (D), (E), (F), and (G) as subpara-
graphs (E), (F), (G), and (H), respectively;
(C) by inserting after subparagraph (C) the following new subparagraph:
“(D) other countries’ quantum programs and the progress of such coun-
tries and such programs relative to the Program;”;
(D) in subparagraph (E), as so redesignated—
(i) by striking “to” and inserting “promote innovation, foster a robust
United States quantum industry, and”; and
(i1) by striking “science and technology” and inserting “science, engi-
neering, and technology”; and
(E) in subparagraph (F), as so redesignated, by inserting “, including to
address any gaps that may exist” before the semicolon;
(F) in subparagraph (G), as so redesignated, by striking “open standards
for, quantum information science and technology; and” and inserting “inter-
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national standards in open and transparent standardization systems for
quantum information science, engineering, and technology;”;

(G) in subparagraph (H), as so redesignated—

(i) by inserting “educational, environmental, health,” after “legal,”;
and
(ii) by striking the period and inserting “;”; and

(H) by adding at the end the following new subparagraphs:

“(I) the domestic and international cooperation needs and goals of the
Program, including needs and goals related to infrastructure and the supply
chain of quantum information science, engineering, and technology; and

“(J) the degree to which quantum information science, engineering, and
technology is enhancing or can enhance the capabilities of the United
States advanced industrial economy and protect or optimize critical infra-
structure (as such term is defined in section 1016(e) of Public Law 107-56
(42 U.S.C. 5195c(e))).”;

(3) in subsection (e)—

(A) by inserting “through December 31, 2030” after “thereafter”; and

(B) by adding at the end the following new sentence: “In the first such
report required after the date of the enactment of this sentence, the Advi-
sory Committee shall assess the advisability and feasibility of establishing
a quantum communications corridor in which Federal laboratories, institu-
tions of higher education, and other entities conducting quantum informa-
tion science, engineering, and technology research are connected via quan-
tum communication networks capable of rapidly and securely transmitting
large quantities of information.”; and

(4) by amending subsection (g) to read as follows:

“(g) FACA EXEMPTION.—The President shall charter the Advisory Committee in
accordance with chapter 10 of title 5, United States Code (commonly referred to as
the Federal Advisory Committee Act’), except that the Advisory Committee shall be
exempt from section 1013 of such title.”.

SEC. 8. SUBCOMMITTEE ON THE ECONOMIC AND SECURITY IMPLICATIONS OF QUANTUM IN-
FORMATION SCIENCE.
Section 105 of the National Quantum Initiative Act (15 U.S.C. 8814a) is amend-
ed—
(1) in subsection (b)—
(A) in paragraph (10), by striking “and” after the semicolon;
(B) by redesignating paragraph (11) as paragraph (14); and
(C) by inserting after paragraph (10) the following new paragraphs:

“(11) the Department of Health and Human Services;

“(12) the Department of State;

“(13) the National Aeronautics and Space Administration; and”;

(2) in subsection (c)—

(A) in paragraph (1), by striking “information science” and inserting “in-
formation science, engineering, and technology”;
(B) in paragraph (2), by inserting “or to supply chains” before the semi-
colon;
(C) in paragraph (3), by inserting “or supply chains” before the semicolon;
(D) in paragraph (5)—
(i) by inserting “and engineering” after “quantum information
science”; and
(ii) by inserting “any” before “export controls”;
(E) in paragraph (6), by striking “information science” and inserting “in-
formation science, engineering, and technology”;
(F) in paragraph (7), by striking “and” after the semicolon;
(G) in paragraph (8)—
(i) by inserting “nonprofit research organizations,” after “univer-
sities,”; and
(ii) by striking the period and inserting a semicolon; and
(H) by adding at the end the following new paragraphs:

“(9) in coordination with the Subcommittee on Quantum Information Science,
identify opportunities to increase coordination between civilian, military, and
intelligence quantum research entities, reduce unnecessary duplicative quan-
tum research activities, and facilitate collaboration between quantum research
agencies with specialized capabilities or expertise in one or more aspects of
quantum information science, engineering, and technology; and

“(10) recommend strategies for attracting and retaining students and scholars
with expertise in quantum related fields to Federal departments and agencies.”.
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SEC. 9. INTERNATIONAL QUANTUM COOPERATION STRATEGY.

The National Quantum Initiative Act is amended by inserting after section 105
the following new section:

“SEC. 105A. INTERNATIONAL QUANTUM COOPERATION STRATEGY.

“(a) STRATEGY REQUIRED.—Not later than one year after the date of the enact-
ment of this section, the Director of the Office of Science and Technology Policy, in
consultation with the Secretary of Commerce, the Secretary of State, the Secretary
of Energy, the Director of the National Science Foundation, and the heads of other
Federal agencies, as appropriate, shall develop and submit to the Committee on
Commerce, Science, and Transportation, the Committee on Energy and Natural Re-
sources, and the Committee on Foreign Relations of the Senate, and the Committee
on Science, Space, and Technology and the Committee on Foreign Affairs of the
House of Representatives a strategy to—

“(1) establish collaborative international partnerships, including co-funded
international programs, to advance research and development, testing and eval-
uation, commercialization, and interoperability in quantum information science,
engineering, and technology with allies and partners of the United States, and
other countries, when in the security, strategic, technological, and scientific in-
terests of the United States;

“(2) ensure continued United States participation in bilateral and multilateral
efforts to advance quantum information science, engineering, and technology on
the international stage;

“(3) promote the integrity and impartiality of international standards organi-
zations and processes related to quantum information science, engineering, and
technology; and

“(4) ensure ethical application of quantum information science, engineering,
and technology to protect civil liberties and basic human rights.

“(b) DESIGNATION.—The strategy under subsection shall be known as the ‘Inter-
national Quantum Cooperation Strategy’ (in this section referred to as the ‘Strat-
egy’).

“(c) ELEMENTS.—In the development of the Strategy, the Director of the Office of
Science and Technology Policy, the National Quantum Coordination Office, the Sub-
committee on Quantum Information Science, the Subcommittee on the Economic
and Security Implications, and the relevant agencies should consider the following:

“(1) The establishment of international partnerships to advance research and
development in quantum information science, engineering, and technology.

“(2) Key partners that are allies of the United States and have demonstrated
unique capabilities in one or more areas of quantum information science, engi-
neering, and technology.

“(3) Efforts and plans to address risks to the national security and economic
interests of the United States during development and deployment of quantum
technologies worldwide, including plans for diplomatic engagement with allies
and partners, and other countries.

“(4) Efforts and plans to promote responsible global development and deploy-
ment of quantum technologies, including through international engagement and
leadership in the development of international standards.

“(5) Efforts and plans to develop, attract, and retain international talent.

“(6) The ability and risks of domestic manufacturers and suppliers and those
of allies and partners of the United States to meet the needs of the global quan-
tum supply chain, including raw materials such as Helium-3, plans for engage-
ment with allies and partners, manufacturers, and suppliers, and options to
mitigate gaps and vulnerabilities in the global quantum supply chain.

“(7) A plan to safeguard research and technology supported through inter-
national cooperation, as appropriate, in whole or in part, including in quantum
technologies critical to national security, from malign influence, theft, or
exfiltration by foreign entities of concern.

“(8) As necessary, a description of such legislative or administrative action
needed to carry out the Strategy.

“(d) BRIEFING.—Not later than 30 days after the date on which the Strategy is
completed, the Director shall brief the committees specified in subsection (a) on the
Strategy.”.

SEC. 10. SUNSET.

Section 106(a) of the National Quantum Initiative Act (15 U.S.C. 8815(a)) is
amended to read as follows:

“(a) IN GENERAL.—Except as provided in subsection (b), the authority to carry out
sections 101, 102, 103, 104, and 105 shall terminate on December 30, 2030.”.
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SEC. 11. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY ACTIVITIES AND QUANTUM
CONSORTIUM.
Section 201 of the National Quantum Initiative Act (15 U.S.C. 8831) is amended—

(1) in subsection (a)—

(A) in paragraph (1)—

(i) by striking “basic and applied”; and
(i1) by striking “science and technology” and inserting “science, engi-
neering, and technology”;

(B) in paragraph (2)—

(i) by inserting “attract, educate, and” before “train”; and
(ii) by striking “science and technology” and inserting “science, engi-
neering, and technology”;

(C) by amending paragraph (3) to read as follows:

“(3) shall carry out research to facilitate the development and standardization
of quantum cryptography, post-quantum cryptography (as such term is defined
in section 3 of the Quantum Computing Cybersecurity Preparedness Act (6
U.S.C. 1526 note; Public Law 117-260)), and practices to replace cryptographic
keys or algorithms with minimal disruption to current applications and sys-
tems;”.

(D) by amending paragraph (4) to read as follows:

“(4) shall carry out research, development, and demonstration projects, as ap-
propriate, to facilitate the development and standardization of quantum net-
working, communications, computing, metrology, sensing technologies and
quantum applications, including quantum supporting technologies, such as arti-
ficial intelligence;”.

(E) by redesignating paragraphs (5), (6), and (7) as paragraphs (8), (9),
and (11), respectively;

(F)hby inserting the following after paragraph (4) the following new para-
graphs:

“(5) shall carry out research to support the measurement of comparative per-
formance and progress of quantum technologies, including, as practicable, tech-
nology readiness assessments of quantum technologies;

“(6) shall promote United States participation in international standards or-
gailizations related to quantum information science, engineering, and tech-
nology;

“(7) shall establish or expand partnerships with the public sector and private
sector to—

“(A) accelerate the development of domestic quantum supply chain and
supply chain-supporting technologies; and

“(B) reduce quantum supply chain vulnerabilities;”;

(G) in paragraph (8), as so redesignated, by striking “infrastructure” and
inserting “, communications, sensing, and computing”;

(H) in paragraph (9), as so redesignated—

(i) by inserting “non-profit research organizations,” after “univer-
sities,”; and

(i1) by striking “and engineering; and” and inserting “, engineering,
and technology and expanding the domestic STEM workforce;”; and

(I)}loy inserting after paragraph (9) the following the following new para-
graph:

“(10) shall establish such infrastructure as is necessary to carry out title II;
and”;

(2) in subsection (b)—

(A) in paragraph (1)—

(1) by striking “future” and inserting “research”; and
(i1) by striking “science and technology” and inserting “science, engi-
neering, and technology”;

(B) in paragraph (2)—

(i) by amending subparagraph (A) to read as follows:

“(A) to gather and assess information on the quantum industry to address
the needs identified in paragraph (1);”;

(i1) by striking subparagraphs (B) and (C) and inserting the following
new subparagraphs:

“(B) to provide recommendations regarding how the National Institute of
Standards and Technology, the Program, and other Federal agencies, as ap-
propriate, can address the gaps in the research necessary to meet the needs
identified in paragraph (1) and accelerate real-world uses of quantum infor-
mation science, engineering, and technology;

“(C) to identify enabling technologies and the relevant supply chain es-
sential to foster research and industrial competitiveness in quantum infor-
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mation science, engineering, and technology, and communicate findings to
Federal agencies and other domestic and international stakeholders;

“(D) to assess and identify key areas for establishing, expanding, or devel-
oping international partnerships that will facilitate United States quantum-
related business engagement; and

“(E) to provide recommendations on how the National Institute of Stand-
ards and Technology, the Program, and other Federal agencies, as appro-
priate, can incorporate small and medium-sized businesses and startups
into Federal quantum activities and promote the success of small and me-
dium-sized startups.”;

(C) in paragraph (3)—

(1) by striking “Not later than 2 years after the date of enactment of
this Act, the” and inserting “The”; and

(i) by inserting “periodically, but not less than every five years,”
after “shall”; and

(D) by adding at the end the following new paragraph:

“(4) COORDINATION.—ASs appropriate, the consortium is encouraged to engage
with Federal agencies that fund research, have a mission to transition or trans-
late research results to practical quantum applications, or have a mission that
could benefit from the development of quantum technologies, to inform and ac-
celerate progress in such areas.”; and

(3) by striking subsection (¢) and inserting the following new subsections:

“(c) INTERNATIONAL QUANTUM RESEARCH AND METROLOGY.—

“(1) IN GENERAL.—The Director of the National Institute of Standards and
Technology, in coordination with the Secretary of State and the Director of the
National Science Foundation, shall promote, establish, and support inter-
national quantum information science, engineering, and technology research,
metrology research, and standardization, as appropriate, to enhance inter-
national cooperation, meet United States commitments, and support United
States engagement in international standards for quantum information science,
engineering, and technology.

“(2) ALIGNMENT.—In carrying out this section, the Director of the National In-
stitute of Standards and Technology shall ensure alignment with the National
Quantum Information Science Strategy and the U.S. Government National
Standards Strategy for Critical and Emerging Technology, or successor strate-

es.

“(3) RESTRICTIONS.—

“(A) CONFUCIUS INSTITUTE.—None of the funds made available under this
section may be obligated or expended to an institution of higher education
that maintains a contract or agreement between such institution and a
Confucius Institute or any successor of a Confucius Institute.

“(B) FOREIGN COUNTRIES OR ENTITIES OF CONCERN.—None of the funds
made available under this section may be obligated or expended to promote,
establish, or finance quantum research activities between a United States
entity and a foreign country of concern or foreign entity of concern, except
such restriction shall not apply to participation by awardees in consensus-
based international standardization activities.

“(d) PosT QUANTUM CRYPTOGRAPHY DEPLOYMENT.—

“(1) IN GENERAL.—The Director of the National Institute of Standards and
Technology, in consultation with the Secretary of Homeland Security, the heads
of Sector Risk Management Agencies (as such term is defined in section 2200
of the Homeland Security Act of 2002 (6 U.S.C. 650)), and private sector enti-
ties, as appropriate, shall promote the voluntary development, adoption, and de-
ployment of standards relating to post-quantum cryptography (as such term is
defined in section 3 of the Quantum Computing Cybersecurity Preparedness Act
(6 U.S.C. 1526 note; Public Law 117-260)), including by—

“(A) disseminating and making publicly available guidance and resources
to help organizations adopt and deploy standards relating to post-quantum
cryptography and minimize disruptions to current applications and systems
caused by cryptographic updates;

“(B) providing technical assistance, as practicable, to entities that are at
high risk of quantum cryptoanalytic attacks, such as entities determined to
be critical infrastructure (as such term is defined in section 1016(e) of Pub-
lic Law 107-56 (42 U.S.C. 5195c(e))) or digital infrastructure providers; and

“(C) conducting such other activities as determined necessary by the Di-
rector to promote the development, adoption, and deployment across the
United States of standards relating to post-quantum cryptography.

“(2) GRANT PROGRAM.—
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“(A) IN GENERAL.—Subject to the availability of appropriations and after
the date on which the Director of National Institute of Standards and Tech-
nology has issued standards relating to post-quantum cryptography, the Di-
rector may establish a program to identify and provide technical assistance
through the award of grants to entities that are at high risk of quantum
cryptoanalytic attacks, including by granting funds for the adoption of such
standards and the remediation of quantum-related vulnerabilities.

“(B) USE OF FUNDS.—Grants awarded to entities under this paragraph
may be used to cover reasonable costs, up to a specified amount established
by the Director of the National Institute of Standards and Technology, for
activities to adopt standards relating to post-quantum cryptographic and re-
mediate quantum-related vulnerabilities.

“(C) GUIDANCE.—The Director of the National Institute of Standards and
Technology may develop, and periodically update, guidance, including relat-
ing to eligibility, application disclosure requirements, grant amount and du-
ration, and any additional requirements regarding the award of grants
under this paragraph.

“(D) CONSULTATION.—If the program described in this paragraph is estab-
lished, the Director of the National Institute of Standards and Technology
shall consult with the Director of the Cybersecurity and Infrastructure Se-
curity Agency of the Department of Homeland Security, the heads of other
Sector Risk Management Agencies, and appropriate representatives of pri-
vate sector entities, including nonprofit organizations, to share information
regarding the grant program under this paragraph and guidance developed
and updated under subparagraph (C).

“(e) FUNDING.—Of the funds authorized to be appropriated for the National Insti-
tute of Standards and Technology pursuant to section 10211 of the Research and
Development, Competition, and Innovation Act (Public Law 117-167) for scientific
and technical research and services laboratory activities, there is authorized to be
appropriated to the Director of the National Institute of Standards and Technology
to carry out this section up to $85,000,000 for each of fiscal years 2024 through
2027.”.

SEC. 12. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY QUANTUM CENTERS.

Title II of the National Quantum Initiative Act is amended by adding at the end
the following new sections:

“SEC. 202. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY QUANTUM CENTERS.

“(a) ESTABLISHMENT.—

“(1) IN GENERAL.—Subject to the availability of appropriations, the Director
of the National Institute of Standards and Technology, in consultation with the
heads of other Federal departments and agencies, as appropriate, shall carry
out a program to establish and operate at least one, but not more than three,
centers to accelerate research, development, deployment, and standardization of
quantum information science, engineering, and technology.

“(2) PROGRAM DETAILS.—

“(A) COMPETITIVE, MERIT-REVIEWED PROCESS.—The centers shall be estab-
lished through a competitive, merit-reviewed process.

“(B) APPLICATIONS.—An eligible applicant described in subparagraph (C)
shall submit to the Director of the National Institute of Standards and
Technology an application at such time, in such manner, and containing
such information as the Director determines to be appropriate.

“(C) ELIGIBLE APPLICANTS.—Eligible applicants described in this subpara-
graph are the following:

“(1) Institutions of higher education.

“(i1) Nonprofit organizations.

“(iii) Multi-institutions collaborations, including multiple types of re-
search institutions, private sector entities, Federal laboratories, and
nonprofit organizations, or a consortia thereof.

“(iv) Any other entity the Director determines appropriate.

“(8) SELECTION OF TOPICS.—The Director of the National Institute of Stand-
ards and Technology shall solicit proposals and prioritize the following topics in
the initial selection of centers, subject to merit-review:

“(A) Quantum sensing and measurement.

“(B) Quantum engineering.

“(b) REQUIREMENTS.—To the maximum extent practicable, centers developed, con-
structed, operated, or maintained under this section shall serve the mission of the
National Institute of Standards and Technology, for the benefit of the broader
United States quantum information science community, to develop processes for the
following purposes—
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“(1) Advancing research and standardization in quantum information science,
engineering, and technology.

“(2) Advancing technology transfer.

“(8) Improving the competitiveness of the United States.

“(c) COORDINATION.—The Director of the National Institute of Standards and
Technology shall ensure coordination, and avoid unnecessary duplication of, the ac-
tivities carried out under this section with existing activities of the Institute, other
activities carried out under this Act, and other related programs, as appropriate.

“(d) SELECTION AND DURATION.—

“(1) IN GENERAL.—The centers established under this section are authorized
to carry out activities for a period of five years.

“(2) RENEWAL.—Each center established under this section may be renewed
for an additional period of five years following a successful merit-based review
by the Director.

“(3) TERMINATION.—Consistent with the authorities of the National Institute
of Standards and Technology, the Director of the National Institute of Stand-
ards and Technology may terminate an underperforming center for cause during
the performance period.

“(e) FUNDING.—The Director of the National Institute of Standards and Tech-
nology shall allocate up to $18,000,000 for each center established under this section
for each of fiscal years 2024 through 2028, subject to the availability of appropria-
tions. Amounts made available to carry out this section shall be derived from
amounts appropriated or otherwise made available to the National Institute of
Standards and Technology.

“SEC. 203. RESEARCH SECURITY.

“The activities authorized under title II shall be applied in a manner consistent
with subtitle D of title VI of the Research and Development, Competition, and Inno-
vation Act (enacted as division B of Public Law 117-167; 42 U.S.C. 19231 et seq.).”.

SEC. 13. NATIONAL SCIENCE FOUNDATION QUANTUM INFORMATION SCIENCE RESEARCH
AND EDUCATION ACTIVITIES.
Section 301 of the National Quantum Initiative Act (15 U.S.C. 8841) is amended—
(1) in the heading, by inserting “, ENGINEERING, AND TECHNOLOGY” after
“SCIENCE”;
(2) in subsection (a)—
(A) by striking “basic”; and
(B) by striking “science and engineering” and inserting “science, engineer-
ing, and technology”;
(3) in subsection (b)—
(A) in paragraph (1)—
(i) in subparagraph (A)—
(I) by striking “basic”; and
(ID) by striking “science and engineering” and inserting “science,
engineering, and technology”; and
(i1) in subparagraph (B)—
(I) by striking “human resources” and inserting “education and
workforce”; and
(II) by striking “science and engineering” and inserting “science,
engineering, and technology”; and
(B) in paragraph (2)—
(i) in subparagraph (A)—
(D in clause (1)—
(aa) by striking “science and engineering” and inserting
“science, engineering, and technology”;
(bb) by inserting “K-12, vocational,” before “undergraduate”;
and
(ce) by striking “and” after the semicolon;
(II) in clause (ii), by inserting “and” after the semicolon; and
(ITI) by adding at the end the following new clause:

“(iii) to pursue research at the frontiers of quantum information
science, engineering, and technology, and explore solutions to important
challenges for the development, application, and commercialization of
quantum technologies;”;

(ii) in subparagraph (B), by striking “science and engineering” and in-
serting “science, engineering, and technology”; and

(ii1) in subparagraph (C), by striking “science and engineering” and
inserting “science, engineering, and technology”;

(iv) in subparagraph (D), by striking “and” after the semicolon;
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(v) in subparagraph (E), by striking the period and inserting “; and”;
and
(vi) by adding at the end the following new subparagraph:

“(F) providing infrastructure to support academic quantum information
science, engineering, and technology, including through existing infrastruc-
ture programs and new activities.”;

(4) by amending subsection (c) to read as follows:

“(c) STUDENT TRAINEESHIPS, FELLOWSHIPS, AND OTHER MODELS.—

“(1) IN GENERAL.—The Director of the National Science Foundation, in con-
sultation with heads of Federal agencies the Director considers appropriate,
shall award grants to institutions of higher education or eligible nonprofit orga-
nizations (or consortia thereof) to increase capacity and broaden participation,
including through provisioning of experiential opportunities, where appropriate,
in quantum information science, engineering, and technology and other related
disciplines.

“(2) QUANTUM TRAINEESHIPS.—The Director of the National Science Founda-
tion may establish or use existing programs to make awards to institutions of
higher education or nonprofit organizations (or consortia thereof) to provide
traineeships to graduate students at institutions of higher education within the
United States who are citizens of the United States and who choose or plan to
pursue masters or doctoral degrees in quantum information science, engineer-
ing, and technology, or related fields, and by providing students with opportuni-
ties for research experiences in government or industry related to such students’
quantum studies.

“(3) QUANTUM FELLOWSHIPS AND SCHOLARSHIPS.—

“(A) IN GENERAL.—The Director of the National Science Foundation may
establish or use existing programs to support fellowships and scholarships
for students at institutions of higher education for the purpose of increasing
quantum information science, engineering, and technology exposure for un-
dergraduate and graduate STEM students and increasing post-graduation
employment opportunities for STEM students.

“(B) REQUIREMENTS.—Eligible participants in the fellowship and scholar-
ship program shall—

“(1) be enrolled in or have graduated from a STEM degree program
at a domestic institution of higher education; and

“(i1) have taken at least one quantum-science or quantum-relevant
course as part of their degree programs.

“(C) CoNSIDERATIONS.—Eligible fellowships and scholarships may include
temporary quantum-related positions at State or Federal agencies, national
laboratories, private sector entities, institutions of higher education, the
Quantum Centers and Institute established in sections 202, 302, 402, and
502, or other quantum-relevant entities, as determined appropriate by the
Director.

“D) COMPETITIVE AWARDS.—Fellowships and scholarships shall be com-
petitively awarded through a merit-review process. The Director of the Na-
tional Science Foundation may prioritize fellowships that include an indus-
try partner that provides financial assistance to the applicant for direct or
indirect costs.

“(4) QUANTUM RESEARCH EXPERIENCES FOR UNDERGRADUATES.—The Director
of the National Science Foundation shall seek to increase opportunities for
quantum research for undergraduate students by encouraging proposals in
quantum information science, engineering, and technology, through the re-
search experiences for undergraduates pursuant to section 514 of the America
COMPETES Reauthorization Act of 2010 (42 U.S.C. 1862p-6).

“(5) CO-OPERATIVE EDUCATION PROGRAMS.—The Director of the National
Science Foundation may establish or use existing programs to support coopera-
tive education programs between institutions of higher education and employers
that increase opportunities for undergraduate students to acquire experiential
learning and professional experiences in quantum information sciences, engi-
neering, and technology.

“(6) PARTNERSHIPS.—In carrying out the activities under this subsection, the
Director of the National Science Foundation shall encourage awardees to part-
ner with relevant Federal agencies, Federal laboratories, industry and other pri-
vate sector organizations, and nonprofit organizations to facilitate the expansion
of workforce pathways and hands-on learning experiences.”;

(5) in subsection (d)—

(A) in the subsection heading, by striking “QISE” and inserting “QISET”;

(B) in paragraph (1)—
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(i) by striking “information science and engineering (referred to in
this subsection as ‘QISE’)” and inserting “information science, engineer-
ing, and technology (referred to in this subsection as QISET)”; and

(i1) by inserting “and career and technical education entities” after
“colleges”;

(C) in paragraph (2)—

(i) in subparagraph (A), by striking “QISE” and inserting “quantum
information science, engineering, and technology”;

(i1) in subparagraph (D), by inserting “, engineering, and technology”
after “science”;

(iii) in subparagraph (D), by inserting “, including those relevant to
emerging technologies, such as artificial intelligence, microelectronics,
and nano technology” after “fields”.

(iv) by redesignating subparagraphs (E) and (F) as subparagraphs (F)
and (H), respectively;

(V)hby inserting after subparagraph (D) the following new subpara-
graph:

“(E) Informal education methods to enhance experiences of students of all
ages with quantum information science, engineering, and technology con-
cepts and applications.”;

(vi) by inserting after subparagraph (F), as so redesignated, the fol-
lowing new subparagraph:

“(G) Methods to introduce security and other potential societal dimen-
sions associated with quantum information science, engineering, and tech-
nology into STEM curricula.”; and

(vii) in subparagraph (H), as so redesignated, by inserting “, engi-
neering, and technology” after “science”;

(D) in paragraph (3), by striking “QISE” and inserting “quantum informa-
tion science, engineering, and technology”; and

(E) by striking paragraph (4); and

(6) by adding at the end the following new subsections:

“(e) QUANTUM RESEARCH EXPERIENCES FOR TEACHERS.—The Director of the Na-
tional Science Foundation shall seek to increase opportunities to engage educators,
principals, or other school leaders of K-12 students in professional learning opportu-
nities to enhance quantum information science, engineering, and technology knowl-
edge, including by—

“(1) providing hands-on training and research opportunities for such edu-
cators at Federal Laboratories, institutions of higher education, or in industry;
and

“(2) developing best practices.

“(f) EXPANDING CAPACITY IN QUANTUM INFORMATION SCIENCE, ENGINEERING, AND
TECHNOLOGY (QISET).—

“(1) IN GENERAL.—The Director of the National Science Foundation, in con-
sultation with the heads of Federal agencies the Director considers appropriate,
shall make awards on a competitive, merit-reviewed basis to eligible institutions
of higher education or eligible nonprofit organizations (or consortia thereof) to
increase research capacity, education and infrastructure capacity, and broaden
participation in quantum information science, engineering, and technology and
related disciplines, including by—

“(A) supporting curriculum development in quantum information science,
engineering, and technology as described in section 301(d) of the National
Quantum Initiative Act (15 U.S.C. 8841(d));

“(B) building upon the activities carried out under the Next Generation
Quantum Leaders Pilot Program authorized under section 10661(f) of the
Research and Development, Competition, and Innovation Act (Public Law
117-167; 42 U.S.C. 19261(f)); and

“(C) leveraging the readiness for the involvement of local research and
education communities to secure a talent pipeline in quantum information
science, engineering, and technology to meet the workforce needs of indus-
try, government, and academia.

“(2) COLLABORATIONS.—A collaboration receiving an award under this sub-
section may include institutions of higher education, nonprofit organizations,
and private sector entities.

“(3) ELIGIBLE INSTITUTION OF HIGHER EDUCATION DEFINED.—In this sub-
section, the term ‘eligible institution of higher education’ means an institution
of higher education, that, according to the data published by the National Cen-
ter for Science and Engineering Statistics, is not, on average, among the top 100
institutions in Federal research and development expenditures during the 3-
year period prior to the year of the award.
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“(4) REQUIREMENTS.—To receive an award under this subsection, an eligible
institution shall submit to the Director of the National Science Foundation an
application that includes the following:

“(A& A plan to sustain proposed activities beyond the duration of the
award.

“(B) Proposed quantum information science, engineering, and technology
disciplines and focus areas the eligible institution is prepared to engage in
to significantly build up its quantum information science, engineering, and
technology research and education capacity.

“(C) A plan for education and workforce development, which may include
K-12 and post-secondary education programs and activities, workforce
training and career and technical education programs and activities, under-
graduate, graduate, and postdoctoral education, and informal education pro-
grams and activities.

“(5) AcTIVITIES.—Awards under this subsection to support research and re-
lated activities may include the activities relating to the following:

“(A) Development or expansion of research programs in disciplines and
focus areas specified in paragraph (4)(B).

“(B) Faculty recruitment and professional development in disciplines and
focus areas specified in paragraph (4)(B).

“(C) Bridge programs focused on preparing post-baccalaureate students
for graduate programs in quantum information science, engineering, and
technology.

“(D) To build research capacity and infrastructure at an eligible institu-
tion in disciplines and focus areas specified in paragraph (4)(B).

“(E) An assessment of capacity-building and research infrastructure
needs identified in paragraph (4)(B).

“(F) Administrative research development support.

“(G) Other activities necessary to build research capacity in quantum in-
formation science, engineering, and technology.

“(6) ADDITIONAL CONSIDERATIONS.—In making awards under this subsection,
the Director of the National Science Foundation may also consider the following:

“(A) The extent to which the eligible applicant will support students from
diverse backgrounds, including first-generation undergraduate students.

“(B) The geographic and institutional diversity of eligible applicants.

“(C) How the eligible applicant can leverage public-private partnerships
and existing research partnerships with Federal agencies.

“(7) DUPLICATION.—The Director of the National Science Foundation shall en-
sure awards made under this subsection are complimentary to and not duplica-
tive of existing programs.

“(g) FACULTY MID-CAREER DEVELOPMENT AWARDS.—The Director of the National
Science Foundation may provide awards to support mid-career scientists and faculty
to upgrade, develop, or acquire essential research instruments to start new research
activities, or expand existing activities, focused on quantum information science, en-
gineering and technology.

“(h) INTERNATIONAL RESEARCH ON QUANTUM INFORMATION SCIENCE, ENGINEER-
ING, AND TECHNOLOGY.—

“(1) IN GENERAL.—The Director of the National Science Foundation, in coordi-
nation with the Secretary of State and the Secretary of Commerce, shall sup-
port international quantum information science, engineering, and technology re-
search, as appropriate, to enhance international cooperation and meet United
States commitments, including as part of the terms and conditions of bilateral
or multilateral quantum information science, engineering, and technology re-
search agreements.

“(2) ALIGNMENT.—In carrying out this subsection, the Director of the National
Science Foundation shall ensure alignment with the national Quantum Infor-
mation Strategy in accordance with Executive Order 14073 or successor strate-
gies.

“(3) PrIORITY.—The Director shall prioritize research programs with countries
that have signed a Quantum Cooperation Statement with the United States.

“(4) RESTRICTIONS.—

“(A) CONFUCIUS INSTITUTE.—None of the funds made available under this
section may be obligated or expended to an institution of higher education
that maintains a contract or agreement between such institution and a
Confucius Institute or any successor of a Confucius Institute.

“(B) FOREIGN COUNTRY OF CONCERN AND FOREIGN ENTITY OF CONCERN.—
None of the funds made available under this section may be obligated or
expended to promote, establish, or finance quantum research activities be-
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tween a United States entity and a foreign country of concern or foreign
entity of concern.
“(1) UPGRADING AND IMPROVING ACCESS TO QUANTUM RESEARCH RESOURCES.—

“(1) IN GENERAL.—In carrying out the activities described in this section, the
Director of the National Science Foundation, in consultation with the heads of
other Federal departments and agencies, as appropriate, shall award grants to
institutions of higher education or eligible nonprofit organizations (or consortia
thereof) to upgrade research facilities and improve access to research resources,
such as equipment and instrumentation, that is needed for research and devel-
opment in quantum information science, engineering, and technology.

“(2) PURPOSE.—Grants under paragraph (1) shall be used to facilitate quan-
tum information science, engineering, and technology research and develop-
ment, including by carrying out the following:

“(A) Upgrading or adding research resources to accelerate the develop-
ment of quantum technologies, including capabilities focused on addressing
the roadblocks to implementation, and meet the materials, advanced mate-
rials development, high performance computing, heterogeneous computing,
networking, software, data, clean room, and device needs of the scientific
community and the quantum supply chain.

“(B) Enhancing access to equipment and instrumentation, including at
partnering institutions, by facilitating information sharing, coordination,
scheduling, education, and training, including activities that provide mean-
ingful hands-on learning experiences for students, including at community
and technical colleges.

“(C) Enabling professional staff to support the operation and improve-
ment of research resources used for quantum information science, engineer-
ing, and technology.

“(3) REQUIREMENTS.—An institution of higher education or an eligible non-
profit organization (or a consortium thereof) and industry partners seeking
funding under this subsection shall submit to the Director of the National
Science Foundation an application at such time, in such manner, and containing
such information as the Director may require.

“(ij) FUNDING.—Of the funds authorized to be appropriated to the National Science

Foundation pursuant to section 10303 of the Research and Development, Competi-
tion, and Innovation Act (Public Law 117-167) for research and related activities,

there is authorized to be appropriated to the Director of the National Science Foun-
dation to carry out this section up to $141,000,000 for each of fiscal years 2024

through 2027.”.
SEC. 14. MULTIDISCIPLINARY CENTERS FOR QUANTUM RESEARCH AND EDUCATION.

Section 302 of the National Quantum Initiative Act (15 U.S.C. 8842) is amended—
(1) in subsection (a), by striking “5” and inserting “10”;
(2) in subsection (c)—

(A) in the matter preceding paragraph (1), by striking “basic”;

(B) in paragraph (1), by striking “science and engineering” and inserting
“science, engineering, and technology”; and

(C) in paragraph (2), by striking “and engineering” and inserting “, engi-
neering, and technology, including leveraging or expanding activities estab-
lished pursuant to section 301(d)”;

(3) in subsection (d)(2)—

(A) in subparagraph (A), by striking “quantum science” and inserting
“quantum information science, engineering, and technology”;

(B) in subparagraph (B), by inserting “health,” after “chemistry,”;

(C) in subparagraph (C), by inserting “, including how each participant
will develop and implement outreach activities to increase the participation
of women and other students from groups historically underrepresented in
STEM” before the semicolon;

(D) in subparagraph (D), by striking “and” after the semicolon;

(E) in subparagraph (E), by striking the period and inserting “; and”; and

(F) by adding at the end the following new subparagraph:

“(F) how the Center will participate in international collaborations, as ap-
propriate, to build a trusted global research network with allies and part-
ners of the United States and other countries that share values with the
United States, including respect for international norms of fair competi-
tion.”;

(4) in subsection (e), by amending paragraph (2) to read as follows:
“(2) REAPPLICATION.—An awardee may reapply for an additional, subsequent
period of 5 years following a successful, merit-based review.”; and
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(5) in subsection (f), by striking “2019 through 2023” and inserting “2024
through 2028”.

SEC. 15. QUANTUM RESKILLING, EDUCATION, AND WORKFORCE (QREW) COORDINATION HUB.

Title III of the National Quantum Initiative Act (15 U.S.C. 8841 et seq.) is amend-
ed by adding at the end the following new sections:

“SEC. 303. QUANTUM RESKILLING, EDUCATION, AND WORKFORCE (QREW) COORDINATION

HUB.

“(a) IN GENERAL.—The Director of the National Science Foundation, in consulta-
tion with the Director of the National Institute of Standards and Technology, the
Secretary of Energy, and the heads of other relevant Federal departments and agen-
cies, as appropriate, shall make an award to a consortium led by an institution of
higher education or an eligible nonprofit organization to establish a Quantum
Reskilling, Education, and Workforce Coordination Hub (in this section referred to
as the ‘Hub’).

“(b) CoNSORTIUM.—The Hub established pursuant to subsection (a) shall include
not fewer than four institutions of higher education, including not fewer than two
community colleges, and may include career and technical schools, nonprofit organi-
zations, and private sector entities.

“(c) PURPOSE.—The purpose of this Hub shall be to—

“(1) identify and address cross-cutting workforce development challenges in
quantum information science, engineering, and technology, and the quantum in-
dustry, by serving as a national and regional clearinghouse; and

“(2) facilitate the establishment of programs to disseminate to institutions of
higher education and career and technical education entities model curricula,
best practices, and instructional materials.

“(d) ActiviTiES.—The activities of the Hub may include the following:

“(1) Testing, implementing, scaling, disseminating, and standardizing mate-
rials, methods, best practices, and other outputs developed through activities
under this Act.

“(2) Increasing the integration of quantum information science, engineering,
and technology content into STEM curricula at all education levels, including
career and technical education programs.

“(3) Providing opportunities for STEM degree students to provide feedback on
quantum information science, engineering, and technology curricula.

“(4) Facilitating post-education employment opportunities and workforce path-
ways for STEM degree recipients in quantum-related industries, including by
facilitating opportunities for internships, externships, fellowships, and other
such activities as determined by the Director, including through the establish-
ment of a publicly accessible online portal.

“(5) Coordinating with quantum industry and nonprofit entities and small
and medium-sized businesses and startups to inform and enhance the quality
and availability of quantum education in STEM degree programs, including
through the promotion of post-graduation opportunities for STEM students out-
side the classroom to increase exposure to quantum industries.

“(6) Supporting activities and programs to enhance the recruitment of stu-
dents from groups historically underrepresented in STEM to pursue under-
graduate and graduate studies in quantum information science, engineering,
and technology.

“(7) Developing, testing, implementing, and coordinating career development
programs and strategies for pre-university and university educators for the pur-
pose of increasing the number of quantum-informed educators at all levels of
education, including by carrying out the following:

“(A) Hosting career development workshops.

“(B) Developing in-house and distance learning career development tools
for public use.

“(C) Facilitating access to related quantum technology, tools, and re-
sources.

“(D) Developing training, research, and professional development pro-
grams, including innovative pre-service and in-service programs.

“(E) Facilitating relationships with State and local entities to increase
aﬁvag:n];:ss of and promote quantum-related career development activities at
the Hub.

“(8) Establishing a framework for performing ongoing regular data collection
and analysis for the quantum workforce to report on trends, and perform other
activities that expand the understanding of the current and future needs of the
quantum industry, and education capacity or readiness of the quantum work-
force. Such activities shall complement or align with, as relevant, authorized
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quantum and STEM workforce studies under section 10661(d) of the Research
and Development, Competition, and Innovation Act (42 U.S.C. 19261(d)).

“(9) Facilitating public education and outreach activities to enhance the un-
derstanding and awareness of quantum information science, engineering, and
technology to a boarder community to satisfy broader impact requirements of
award applications.

“(10) Encouraging coordination on quantum education in the broader STEM
community.

“(e) QREW QUANTUM FELLOWSHIP PROGRAM.—Subject to the restrictions outlined
in subsection (c¢) of section 301, the Hub may support education or policy fellowships
for students at entities participating in the consortium under subsection (a) or at
other research centers established pursuant to this Act at the National Science
Foundation, the National Institute of Standards and Technology, the Department of
Energy, or the National Aeronautics and Space Administration, for the purpose of
supporting the activities described in subsection (d).

“(f) INDUSTRY COORDINATION.—The Hub shall collaborate with the Quantum Con-
sortium established in section 201(b) or other industry consortia to identify, publish,
facilitate, or enable quantum-related education and workforce development opportu-
nities as described in subsections (c) and (d).

“(g) APPLICATION.—A consortium seeking funding under this section shall submit
to the Director of the National Science Foundation an application at such time, in
such manner, and containing such information as the Director may require. Each
iapplica‘cion shall include a description of how the consortium shall carry out the fol-
owing:

“(1) Contribute to the success of the Hub and fulfill the purposes of the Hub.

“(2) Include industry participation in fulfilling the purposes of the Hub.

“(3) Collaborate with other members of the consortium to share expertise in
integrating quantum information science, engineering, and technology into ex-
isting STEM programs and other relevant fields and disciplines.

. ‘i((;l) Support long-term and short-term workforce development in the quantum
ield.

“(5) Develop and implement outreach activities to increase the participation
%f women and other students from groups historically underrepresented in

TEM.

“(h) SELECTION AND DURATION.—

“(1) IN GENERAL.—The Hub established under this section is authorized to
carry out activities for a period of 5 years.

“(2) REAPPLICATION.—An awardee may reapply for an additional, subsequent
period of 5 years following a successful, merit-based review.

“(3) TERMINATION.—Consistent with the authorities of the National Science
Foundation, the Director of the National Science Foundation may terminate the
Hub if it is underperforming during the performance period.

“(1) COORDINATION.—The Hub shall coordinate with other research centers estab-
lished under this Act at the National Science Foundation, the National Institute of
Standards and Technology, the Department of Energy, the National Aeronautics
and Space Administration, and other relevant Federal agencies, as appropriate, on
activities and resources.

“(j) FUNDING.—The Director of the National Science Foundation shall allocate up
to $10,000,000 for the Hub for each of fiscal years 2024 through 2028, subject to
the availability of appropriations. Amounts made available to carry out this section
shall be derived from amounts appropriated or otherwise made available to the Na-
tional Science Foundation.

“SEC. 304. QUANTUM TESTBEDS.

“(a) IN GENERAL.—Not later than one year after the date of the enactment of this
Act, the Director of the National Science Foundation, in coordination with the Direc-
tor of the National Institute of Standards and Technology, the Secretary of Energy,
and the heads of other Federal agencies, as determined appropriate by the Director
of the National Science Foundation, shall make awards on a competitive, merit-re-
viewed basis to institutions of higher education, nonprofit organizations, Federally
Funded Research and Development Centers, or consortia thereof, to establish not
more than five testbeds for quantum applications research and development.

“(b) PURPOSES.—The quantum testbeds established under subsection (a) shall
focus on advancing research and development for near-term and medium-term
quantum application use cases by providing accessible research resources to aca-
demia and industry for developing and testing such use cases, including through
proof-of-concept testing, demonstrations, pilot projects, and prototyping.

“(c) APPLICATION PROPOSALS.—An applicant for an award under this section shall
submit to the Director a proposal at such time, in such manner, and containing such
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information as the Director may reasonably require. The proposal shall, at a min-
imum, describe the following:

“(1) How the applicant will assemble a workforce, including from populations
that are historically underrepresented in STEM, with the skills needed to oper-
ate a quantum testbed.

“(2) How the applicant will ensure broad access to a quantum testbed, includ-
ing for start-ups and small businesses.

“(3) How a quantum testbed will operate after Federal funding has ended.

“(d) PRIORITIZATION.—The Director of the National Science Foundation shall
prioritize the following:

“(1) Applicants that ensure not less than 25 percent of the cost for a testbed
awarded under this section is provided by private or non-Federal entities, in-
cluding in-kind contributions.

“(2) Awards for consortia that include quantum industry participation.

“(e) ROLES AND RESPONSIBILITIES.—The Director of the National Science Founda-
tion shall be responsible for the following:

“(1) Maintaining a record of notable outcomes from each quantum testbed es-
tablished under this section.

“(2) Partnering with other Federal agencies to enable opportunities for quan-
tum testbed outcomes to be appropriately taken up by such agencies in align-
ment with the missions of such agencies.

“(3) Not later than one year after the date of the enactment of this section
and every two years thereafter until December 31, 2030, briefing the appro-
priate committees of Congress on the status of such quantum testbeds and pro-
viding recommendations for improving such quantum testbeds.

“(f) COORDINATION.—In establishing quantum testbeds under this section, the Di-
rector of the National Science Foundation shall ensure coordination with other
testbeds and other quantum facilities hosting Federal quantum technology and in-
frastructure supported by the National Science Foundation, including those author-
ized pursuant to section 10390 of the Research and Development, Competition, and
Innovation Act (Public Law 117-167; 42 U.S.C. 10990), or by other Federal agencies
as determined appropriate by the Director, to avoid duplication and maximize use
of Federal resources.

“(g) STAKEHOLDER COLLABORATION.—In carrying out this section, the Director of
the National Science Foundation shall collaborate with the Quantum Consortium es-
tablished pursuant to section 201(b) to accomplish the purposes of the quantum
testbeds program described in subsection (b) and ensure there is strong collabora-
tion with industry stakeholders. The Director may also engage with National Lab-
oratories, federally funded research and development centers, industry, and other
members of the United States quantum ecosystem.

“(h) GEOGRAPHIC DIVERSITY.—The Director shall ensure regional and geographic
diversity in issuing awards under this section.

“(1) FUNDING.—The Director of the National Science Foundation shall allocate up
to $50,000,000 for the quantum testbeds under this section for each fiscal years
2024 through 2028, subject to the availability of appropriations. Amounts made
available to carry out this section shall be derived from amounts appropriated or
otherwise made available to the National Science Foundation.

“SEC. 305. RESEARCH SECURITY.

“The activities authorized under title III shall be applied in a manner consistent
with subtitle D of title VI of the Research and Development, Competition, and Inno-
vation Act (enacted as division B of Public Law 117-167; 42 U.S.C. 19231 et seq.).”.

SEC. 16. DEPARTMENT OF ENERGY QUANTUM INFORMATION SCIENCE RESEARCH PROGRAM.

Section 401 of the National Quantum Initiative Act (15 U.S.C. 8851) is amended—

(1) by amending subsection (a) to read as follows:

“(a) IN GENERAL.—The Secretary of Energy shall carry out a research, develop-
ment, and demonstration program on quantum information science, engineering,
and technology.”;

(2) in subsection (b)—

(A) in paragraph (1), by inserting “, engineering, and technology” after
“science”;

(B) by redesignating paragraphs (3), (4), and (5) as paragraphs (5), (6),
and (7), respectively;

(C) by inserting after paragraph (2) the following new paragraphs:

“(3) operate National Quantum Information Science Research Centers to ac-
celerate and scale up scientific and technical breakthroughs in quantum infor-
mation science, engineering, and technology, and maintain state-of-the-art in-
frastructure for quantum researchers and industry partners, in accordance with
section 402;
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“(4) conduct cooperative research with industry, National Laboratories, insti-
tutions of higher education, and other research institutions to facilitate the de-
velopment and demonstration of quantum information science, engineering, and
technology, including in the fields of—

“(A) quantum information theory;

“(B) quantum physics;

“(C) quantum computational science, including hardware and software,
including artificial intelligence, machine learning and data science;

“(D) quantum data storage, including hardware and software for energy
efficient data centers;

“(E) applied mathematics and algorithm development;

“(F) quantum communications and networking, including hardware and
software for quantum communications and networking;

“(G) quantum sensing and detection;

“(H) materials science and engineering;

“(I) quantum modeling and simulation, including molecular modeling;

“(J) near- and long-term application development in a range of areas as
determined by the Secretary, such as materials discovery, advanced manu-
facturing, cybersecurity, energy efficiency and energy technologies, energy
storage and electric grid management;

“(K) quantum chemistry;

“(L) quantum biology;

“(M) superconductive and high-performance microelectronics; and

“(N) quantum security technologies;”;

(D) by amending paragraph (5), as so redesignated, to read as follows:

“(5) provide research experiences and training for additional undergraduate
and graduate students in quantum information science, engineering, and tech-
nology, including in the fields specified in paragraph (4);”;

(E) in paragraph (6), as so redesignated—

(i) in subparagraph (E), by striking “and” after the semicolon;
(i1) by redesignating subparagraph (F) as subparagraph (J); and
(ii1) by inserting after subparagraph (E) the following new subpara-

graphs:

“(F) the Office of Electricity;

“G) the Office of Cybersecurity, Energy Security, and Emergency Re-
sponse;

“(H) the Office of Fossil Energy and Carbon Management;

“(I) the Office of Technology Transitions; and”;

(F) in paragraph (7), as so redesignated, by striking the period and insert-
ingi1 “and other relevant efforts as defined by the Secretary of Energy; and”;
an|

(G) by adding at the end the following new paragraph:

“(8) leverage the collective body of knowledge and data, including experience
and resources from existing Federal research activities and commercially-avail-
able quantum computing hardware and software to the extent practicable.”; and

(3) by adding at the end the following:

“(c) QUANTUM HIGH PERFORMANCE COMPUTING STRATEGIC PLAN.—Not later than
one year after the date of the enactment of this subsection, the Secretary of Energy
shall submit to Congress a report containing a 10-year strategic plan to guide Fed-
eral programs in designing, expanding, commercializing, and procuring hybrid, high
performance computing systems featuring the ability to integrate a diverse set of
resources, including artificial intelligence and machine learning, accelerated by
quantum supercomputers to enable the Department of Energy’s computing facilities
to continuously advance computing resources. Such strategic plan shall include the
following:

“(1) A conceptual plan to leverage capabilities and infrastructure from the
exascale computing program, as the Secretary of Energy determines necessary.

“(2) A plan to minimize disruptions to the advanced scientific computing
workforce.

“(3) A consideration of a diversity of quantum computing modalities.

“(4) A plan to integrate cloud access of commercially available quantum hard-
ware and software to complement on-premises high performance computing sys-
tems and resources consistent with the QUEST program under section 404.

“(5) Implement the plan developed under this section.

“(d) INDUSTRY OUTREACH.—In carrying out the program under subsection (a) the
Secretary of Energy shall support the quantum technology industry and promote
commercialization of applications of quantum technology relevant to the Depart-
ment’s activities by carrying out the following:

“(1) Educating—
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“(A) the energy industry on near term and commercially available quan-
tum technologies; and
“(B) the quantum industry on potential energy applications.

“(2) Accelerating the advancements of United States quantum computing,
communications, networking, sensing, and security capabilities to protect and
optimize the energy sector.

“(3) Advancing relevant domestic supply chains, manufacturing capabilities,
and associated simulations or modeling capabilities.

“(4) Facilitating commercialization of quantum technologies from National
Laboratories and engaging with the Quantum Consortium established pursuant
to section 201(b) and other organizations, as applicable, to transition component
technologies to help facilitate, as appropriate, the development of a quantum
supply chain.

“(5) Where appropriate, promoting participation by small and medium-sized
businesses and startups.

“(e) FUNDING.—Of the funds authorized to be appropriated for the Department of
Energy’s Office of Science pursuant to section 317 of the Department of Energy Re-
search and Innovation Act, there is authorized to be appropriated to the Secretary
to carry out the activities under this section up to $130,000,000 for each fiscal years
2024 through 2027.”.

SEC. 17. DOE QUANTUM INSTRUMENTATION AND FOUNDRY PROGRAM.

Title IV of the National Quantum Initiative Act (15 U.S.C. 8851 et seq.) is amend-
ed by inserting after section 401 the following new section:

“SEC. 401A. DEPARTMENT OF ENERGY QUANTUM INSTRUMENTATION AND FOUNDRY PRO-
GRAM.

“(a) IN GENERAL.—The Secretary of Energy shall establish a quantum instrumen-
tation and infrastructure foundry program to carry out the following:

“(1) Maintain United States leadership in quantum information science, engi-
neering, and technology.

“(2) Develop domestic quantum supply chains.

“(3) Provide resources for the broader scientific community.

“(4) Support activities carried out under sections 401, 403, and 404.

“(b) PROGRAM COMPONENTS.—In carrying out the program under subsection (a),
the Secretary of Energy shall design, build, develop, purchase, and commercialize
specialized equipment, laboratory infrastructure, and state-of-the-art instrumenta-
tion to advance quantum engineering research and the development of quantum
component technologies at a scale sufficient to meet the needs of the scientific com-
munity and enable commercialization of quantum technology.

“(c) QUANTUM FOUNDRIES.—In carrying out the program under subsection (a), and
in coordination partnership with institutions of higher education and industry, the
Secretary of Energy shall support the development of quantum foundries focused on
meeting the device, hardware, software, and materials needs of the scientific com-
munity and the quantum supply chain.

“(d) FUNDING.—The Secretary of Energy shall allocate up to $25,000,000 for each
of fiscal years 2024 through 2028 to carry out this section, subject to the availability
of appropriations. Amounts made available to carry out this section shall be derived
from amounts appropriated or otherwise made available to the Department of Ener-
gy’s Office of Science.”.

SEC. 18. NATIONAL QUANTUM INFORMATION SCIENCE RESEARCH CENTERS.

Section 402 of the National Quantum Initiative Act (15 U.S.C. 8852) is amended—
(1) in subsection (a)—
(A) in paragraph (1)—

(i) by striking “basic”;

(ii) by striking “science and technology” and inserting “science, engi-
neering, and technology, expand capacity for the domestic quantum
workforce,”; and

(ii1) by striking “section 401” and inserting “sections 401, 403, and
404”; and

(B) in paragraph (2)(C), by inserting “that may include one or more com-
mercial entities” after “collaborations”;
(2) in subsection (b), by inserting “, and should be inclusive of the variety of
viable quantum technologies, where appropriate” before the period;
(3) in subsection (c),
(A) by striking “basic”; and
(B) by inserting “, engineering, and technology, accelerating quantum
workforce development,” after “science”;
(4) in subsection (d)(1)—
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(A) in subparagraph (C), by striking “and” after the semicolon;

(B) by redesignating subparagraph (D) as subparagraph (E); and

(C) by inserting after subparagraph (C) the following new subparagraph:
“(D) the Office of Technology Transitions; and”;

(5) in subsection (e), by amending paragraph (2) to read as follows:

“(2) RENEWAL.—Each Center under this section may be renewed for an addi-
tional period of 5 years following a successful, merit-based review and approval
by the Director.”; and

(6) in subsection (f)—

(A) by striking “$25,000,000” and inserting “$35,000,000”; and
(B) by striking “2019 through 2023” and inserting “2024 through 2028”.

SEC. 19. DEPARTMENT OF ENERGY QUANTUM NETWORK INFRASTRUCTURE RESEARCH AND
DEVELOPMENT PROGRAM.
Section 403 of the National Quantum Initiative Act (15 U.S.C. 8853) is amended—
(1) in subsection (a)—
(A) in paragraph (4)—
(i) by inserting “, including” after “networking”; and
(i1) by striking “and” after the semicolon;

(B) in paragraph (5), by striking the period and inserting a semicolon;
and

(C) by adding at the end the following new paragraphs:

“(6) where applicable, leverage a diversity of modalities and commercially-
available quantum hardware and software; and

“(7) develop education and training pathways related to quantum network in-
frastructure investments, aligned with existing programmatic investments by
the Department of Energy.”; and

(2) in subsection (b)—

(A) in paragraph (1)—

(i) by redesignating subparagraphs (C) and (D) as subparagraphs (D)
and (E), respectively; and

(i) by inserting after subparagraph (B) the following new subpara-
graph:

“(C) the Administrator of the National Aeronautics and Space Adminis-
tration;”;

(B) in paragraph (2)—

(i) in subparagraph (A), by inserting “ground-to-space and” after
“channels,”;
(i1) in subparagraph (E), by striking “photon-based” and inserting “all
applicable modalities of”;
(iii) in subparagraph (F), by inserting “, quantum sensors,” after
“quantum repeaters”;
(iv) in subparagraph (G)—
(I) by inserting “data centers,” after “repeaters,”; and
(IT) by striking “and” after the semicolon;
(v) in subparagraph (H)—
(I) by striking “the quantum technology stack” and inserting
“quantum technology modality stacks”; and
(IT) by striking “National Laboratories in” and inserting “Na-
tional Laboratories such as”; and
(vi) by adding at the end the following new subparagraph:

“(I) development of quantum network and entanglement distribution pro-
tocols or applications, including development of network stack protocols and
protocols enabling integration with existing technologies or infrastructure;
and

“(J) development of high efficiency room-temperature photon detectors for
quantum photonic applications, including quantum networking and commu-
nications;”;

(C) in paragraph (4)—

(i) by striking “basic”; and
(i1) by striking “material” and inserting “materials”; and

(D) in paragraph (5), by striking “fundamental”;

(3) in subsection (c¢)(6), by inserting , including small and medium-sized busi-
nesses and startups” before the semicolon; and

(4) in subsection (d), by striking “basic research” and inserting “research, de-
velopment, and demonstration”.
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SEC. 20. DEPARTMENT OF ENERGY QUANTUM USER EXPANSION FOR SCIENCE AND TECH-
NOLOGY PROGRAM.
Section 404 of the of the National Quantum Initiative Act (15 U.S.C. 8854) is
amended—
(1) in subsection (a)—

(A) in the matter preceding paragraph (1), by striking “and quantum com-
puting clouds” and inserting “, software, and cloud-based quantum com-
puters”;

(B) in paragraph (3), by striking “and” after the semicolon;

(C) in paragraph (4), by striking the period and inserting a semicolon;
and

(D) by adding at the end the following new paragraphs:

“(5) to enable development of software and applications, including estimation
of resources needed to scale applications; and

“(6) to develop near-term quantum applications to solve public and private
sector problems.”;

(2) in subsection (b)—

(A) in paragraph (4), by striking “and” after the semicolon;

(B) in paragraph (5), by striking the period and inserting a semicolon;
and

(C) by at the end the following new paragraphs:

“(6) enables users to develop algorithms, software tools, simulators, and appli-
cations for quantum systems using cloud-based quantum computers; and

“(7) partner with appropriate public and private sector entities to develop
training and education opportunities on prototype and early-state devices.”;

(3) in subsection (c)—

(A) by redesignating paragraphs (4), (5), (6), (7), and (8) as paragraphs
(5), (6), (7), (8), and (9), respectively;

(B) by inserting after paragraph (3) the following new paragraph:

“(4) the National Oceanic and Atmospheric Administration;”; and

(C) in paragraph (7), as so redesignated, by inserting “, including small

and medium-sized businesses and startups” before the semicolon; and
(4) in subsection (e)—

(A) in paragraph (4), by striking “and” after the semicolon,;

(B) in paragraph (5), by striking the period and inserting “; and”; and

(C) by adding at the end the following new paragraph:

“6) $38,000,000 for fiscal year 2028.”.

SEC. 21. QUANTUM INFORMATION SCIENCE TO ENHANCE THE RESILIENCE, SECURITY, AND
EFFICIENCY OF THE ELECTRIC GRID.

(a) IN GENERAL.—Title IV of the National Quantum Initiative Act (15 U.S.C. 8851
et seq.) is amended by adding at the end the following:

“SEC. 405. QUANTUM INFORMATION SCIENCE TO ENHANCE THE RESILIENCE AND SECURITY
OF THE ELECTRIC GRID.

“(a) IN GENERAL.—The Secretary of Energy (referred to in this section as the ‘Sec-
retary’) shall conduct research, development, and demonstration activities focused
on the use of quantum information science, engineering, and technology, including
through quantum applications and quantum computing, to enhance the resilience,
security, and efficiency of the electric grid in the United States.

“(b) RESEARCH AREAS.—In carrying out subsection (a), the Secretary may conduct
research in the following areas:

“(1) Fault detection and prediction.

“(2) Grid security and safety, including through post-quantum cryptography.

“(3) Integrated grid planning.

“(4) Grid optimization.

“(5) Enhanced modeling.

“(6) Energy storage.

“(7) Energy market optimization.

“(8) Any other area in which, in the determination of the Secretary, quantum
information science, engineering, and technology can enhance the resilience, se-
curity, and efficiency of the electric grid in the United States.

“(c) COOPERATION.—To the extent practicable, the Secretary shall conduct re-
search, development, and demonstration activities under subsection (a) in coopera-
tion, including through partnerships, as the Secretary determines to be appropriate,
with members of relevant industries, National Laboratories, institutions of higher
education, and other relevant institutions, including research institutions, as deter-
mined by the Secretary.”.
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(b) CLERICAL AMENDMENT.—The table of contents in section 1(b) of the National
Quantum Initiative Act (Public Law 115-368; 132 Stat. 5092; 136 Stat. 1441) is
amended by inserting after the item relating to section 404 the following:

“Sec. 405. Quantum information science to enhance the resilience and security of the electric grid.
“Sec. 406. Research security.”.

SEC. 22. RESEARCH SECURITY.

Title IV of the National Quantum Initiative Act (15 U.S.C. 8851 et seq.) is amend-
ed by adding at the end the following new section:

“SEC. 406. RESEARCH SECURITY.

“The activities authorized under title IV shall be applied in a manner consistent
with subtitle D of title VI of the Research and Development, Competition, and Inno-
vation Act (enacted as division B of Public Law 117-167; 42 U.S.C. 19231 et seq.).”.

SEC. 23. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION QUANTUM ACTIVITIES.

The National Quantum Initiative Act is amended by adding at the end the fol-
lowing new title:

“TITLE V—NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION QUANTUM ACTIVI-
TIES

“SEC. 501. QUANTUM INFORMATION SCIENCE, ENGINEERING, AND TECHNOLOGY RESEARCH
FOR SPACE AND AERONAUTICS.

“(a) IN GENERAL.—The Administrator of the National Aeronautics and Space Ad-
ministration is authorized to carry out research on quantum information science, en-
gineering, and technology.

“(b) COOPERATION.—In carrying out subsection (a), the Administrator of the Na-
tional Aeronautics and Space Administration—

“(1) shall consider cooperative arrangements with the Department of Energy
and other Federal Government agencies, as practicable, on areas of shared ben-
efit; and

“(2) may enter into memoranda of understanding or memoranda of agreement
to establish such cooperative arrangements.

“(c) STRATEGY.—Not later than 180 days after the date of the enactment of this
title, the Administrator of the National Aeronautics and Space Administration shall
submit to the appropriate committees of Congress a strategy for National Aero-
nautics and Space Administration research on quantum information science, engi-
neering, and technology. The strategy shall identify resources required to support
implementation of the strategy, including budgets, workforce, and infrastructure,
describe cooperative efforts with other Federal Government agencies, and address
areas of research and applications, including the following:

“(1) Quantum sensing.

“(2) Quantum networking.

“(3) Quantum communications, including quantum satellite communications.

“(4) Quantum computing.

“(5) Science, aeronautics, and exploration-related applications.

“(6) Any other area on quantum information, science, engineering, and tech-
nology the Administrator determines necessary.

“(d) CONSULTATION.—In developing the strategy described in subsection (c), the
Administrator may seek input from relevant external stakeholders, including insti-
tutions of higher education, industry, and nonprofit research organizations.

“SEC. 502. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION QUANTUM INSTITUTE.

“(a) IN GENERAL.—Subject to the availability of appropriations, the Administrator
of the National Aeronautics and Space Administration, in consultation with the
heads of other Federal departments and agencies, as appropriate, may carry out a
program to establish an institute focused on space and aeronautics applications of
quantum information science, engineering, and technology.

“(b) INSTITUTE DETAILS.—

“(1) COMPETITIVE, MERIT-REVIEWED PROCESS.—The institute under this section
shall be established through a competitive, merit-reviewed process.

“(2) APPLICATIONS.—An eligible applicant under this section shall submit to
the Administrator of the National Aeronautics and Space Administration an ap-
plication at such time, in such manner, and containing such information as the
Administrator determines to be appropriate.
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“(3) ELIGIBLE APPLICANTS.—When administering the process described in
paragraph (1), the Administrator of the National Aeronautics and Space Admin-
istration shall consider applications from institutions of higher education, re-
search centers, multi-institutional collaborations, and any other entity that the
Administrator determines to be appropriate.

“(4) COLLABORATIONS.—A collaboration that receives an award under this sec-
tion may include multiple types of research institutions, private sector entities,
and nonprofit organizations.

“(5) COORDINATION.—The Administrator of the National Aeronautics and
Space Administration shall ensure an awardee under this section coordinates
the activities carried out under this section with the National Aeronautics and
Space Administration, and avoids unnecessary duplication of the existing activi-
ties of the National Aeronautics and Space Administration, other activities car-
ried out under this Act, and other related programs, as appropriate.

“(6) COMMERCIAL TECHNOLOGY.—The institute under this section may lever-
age commercially-available hardware and software to carry out the activities de-
scribed in subsection (c).

“(c)hINSTITUTE AcTIvITIES.—The institute under this section may carry out activi-
ties that—

“(1) support research focused on developing space and aeronautics applica-
tions for quantum information science, engineering, and technology, including
as related to the results of the strategy under section 501(c); and

“(2) support quantum information science, engineering, and technology edu-
cation and public outreach.

“(d) INSTITUTE REQUIREMENTS.—To the maximum extent practicable, the institute
under this section shall serve the needs of the National Aeronautics and Space Ad-
ministration for the benefit of the broader United States quantum information
science community, to create and develop processes for the purpose of advancing
space and aeronautics applications in quantum information science, engineering,
and technology, and improving the competitiveness of the United States.

“(e) INSTITUTE SELECTION AND DURATION.—

“(1) IN GENERAL.—Subject to the availability of appropriations, the institute
under this section may carry out activities for a period of 5 years.

“(2) REAPPLICATION.—Subject to the availability of appropriations, an awardee
may reapply for an additional, subsequent period of 5 years following a success-
ful, merit-based review.

“(3) TERMINATION.—Consistent with the authorities of the National Aero-
nautics and Space Administration, the Administrator of the National Aero-
nautics and Space Administration may terminate the institute for cause during
the performance period.

“SEC. 503. AUTHORIZATION OF APPROPRIATIONS.

“The Administrator of the National Aeronautics and Space Administration shall
allocate up to $25,000,000 to carry out the activities authorized in sections 501 and
502 for each of fiscal years 2024 through 2028, subject to the availability of appro-
priations. Amounts made available to carry out sections 501 and 502 shall be de-
rived from amounts appropriated or otherwise made available to the National Aero-
nautics and Space Administration.

“SEC. 504. RESEARCH SECURITY.

“The activities authorized under title V shall be applied in a manner consistent
with subtitle D of title VI of the Research and Development, Competition, and Inno-
vation Act (enacted as division B of Public Law 117-167; 42 U.S.C. 19231 et seq.).”.
SEC. 24. NATIONAL SCIENCE FOUNDATION CRYPTOGRAPHY RESEARCH.

Subsection (a)(1)(A) of section 4 of the Cyber Security Research and Development
Act (15 U.S.C. 7403) is amended by inserting ¢ including post-quantum cryptog-
raphy (as such term is defined in section 3 of the Quantum Computing Cybersecu-
rity Preparedness Act (6 U.S.C. 1526 note; Public Law 117-260))” before the semi-
colon.

SEC. 25. CLERICAL AMENDMENTS.

The table of contents in section 1(b) of the National Quantum Initiative Act is
amended as follows:

(1) By inserting after the item relating to section 105 the following new item:

“Sec. 105A. International Quantum Cooperation Strategy.”.

(2) By inserting after the item relating to section 201 the following new items:
“Sec. 202. National Institute of Standards and Technology Quantum Centers.”;

(3) By inserting after the item relating to section 302 the following new items:
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“Sec. 303. Quantum Reskilling, Education, and Workforce (QREW) Coordination Hub.
“Sec. 304. Quantum testbeds.”.

(4) By inserting after the item relating to section 401 the following new item:

“Sec. 401A. Department of Energy Quantum Instrumentation and Foundry Program.”.
(5) By adding at the end the following new items:

“TITLE V—NATIONAL AERONAUTICS AND SPACE ADMINISTRATION QUANTUM ACTIVITIES

“Sec. 501. Quantum information science, engineering, and technology research for space and aeronautics.
“Sec. 502. National Aeronautics and Space Administration quantum institute.

“Sec. 503. Authorization of appropriations.

“Sec. 504. Research security.”.

PURPOSE AND SUMMARY

H.R. 6213 amends and extends programs created by the National
Quantum Initiative Act (Public Law 115-368).

The bill modifies the goals and objectives of many quantum pro-
grams across agencies to ensure quantum information, science,
technology, and engineering research can move beyond basic
science and into use-inspired research, demonstration, and com-
mercialization.

It also strengthens requirements for public-private partnerships
between research agencies and the quantum industry. The bill au-
thorizes the creation of new quantum research centers and insti-
tutes at the National Institute of Standards and Technology
(NIST), the National Science Foundation (NSF), and the National
Aeronautics and Space Administration (NASA) and bolsters sup-
port for the Department of Energy (DOE) centers. This includes a
new workforce coordination hub to build and strengthen workforce
pathways between universities, technical schools, and other institu-
tions and the quantum industry.

The bill formally adds NASA as a quantum research agency
under the National Quantum Initiative (NQI), bringing its unique
capabilities, perspectives, and testing capacity into the quantum
ecosystem.

The bill addresses competition from China in quantum informa-
tion, science, technology, and engineering by requiring the White
House Office of Science and Technology Policy to develop a strategy
to establish new international partnerships with allies of the
United States.

The bill authorizes the creation of Quantum Testbeds to support
translational research for near-term and medium-term use cases
and provide research and testing resources to support the develop-
ment of new quantum capabilities across the private sector. It also
authorizes the creation of a new Quantum Instrumentation and
Foundry Program to develop domestic supply chains and provide
resources, including devices, hardware, software, and materials, for
the use of the quantum industry and research community.

The bill authorizes NSF to extend new traineeships, fellowships,
scholarships, and other workforce-supporting programs to a broad-
er population of STEM students with the potential to enter quan-
tum information, science, technology, and engineering fields.

BACKGROUND AND NEED FOR LEGISLATION

The National Quantum Initiative Act (NQIA) was signed into law
by President Trump on December 21, 2018, “to accelerate quantum
research and development for the economic and national security
of the United States.” The NQIA authorized the National Institute
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of Standards and Technology, the National Science Foundation,
and the Department of Energy to strengthen quantum information
science programs, centers, and consortia. The NQIA also called for
a coordinated approach to quantum research and development ef-
forts across the United States government, including the civilian,
defense, and intelligence sectors by establishing the National
Quantum Coordination Office within the White House Office of
Science and Technology Policy (OSTP).

Quantum technologies have the potential to be transformative
across the scientific, economic, and defense realms. For that reason,
there is a global race among great powers to develop operational
quantum platforms across a variety of applications. The United
States has retained its lead in the theoretical physics that under-
pins quantum computing and related technologies, but adversarial
nations have taken the lead in developing some quantum commu-
nications applications and are rapidly closing the gap in other
areas.

Reauthorizing and updating NQIA’s quantum programs is crit-
ical to ensuring that the United States’ policies reflect the advances
made in quantum information science, engineering, and technology
since the passage of the original Act. A reauthorization is also nec-
essary to ensure the quantum industry and ecosystem has access
to a robust, educated workforce and the U.S. is partnering with al-
lied nations to bolster quantum research and development to
counter quantum advancements by our competitors.

LEGISLATIVE HISTORY

H.R. 6213 was introduced on November 3, 2023, by Committee
on Science, Space, and Technology Chairman Lucas (R-OK) and is
cosponsored by Ranking Member Lofgren (D-CA) and Representa-
tives Collins (R—GA), Stevens (D-MI), Williams (R-NY), Bowman
(D-NY), Babin (R-TX), Sorensen (D-IL), Obernolte (R-CA),
Foushee (D-NC), Miller (R-OH), Ross (D-NC), Weber, (R-TX),
Casten (D-IL), Baird (R-IL), Mullin (D-CA), Garcia (R—-CA), Sali-
nas (D-OR), Tenney (R-NY), Jackson (D-NC), Kean (R-NJ),
Bonamici (D-OR), Wittman (R-VA), Feenstra (R-IA), Lee (D-PA),
Caraveo (D-CO), Sykes (D-OH), Morelle (D-NY), Neguse (D-CO),
Thanedar (D-MI), Thompson (R-PA), Delegate Norton (D-DC At
Large), DelBene (D-WA), and Allred (D-TX).

SECTION-BY-SECTION

Section 1. Short title
This section states the short title of the bill.

Section 2. Definitions

This section adds engineering and technology to the understood
definition of “Quantum Information Science” to make it the more
inclusive phrase, “Quantum Information Science, Engineering, and
Technology” (QISET). It also defines “STEM,” “Foreign Country of
Concern,” “Quantum Applications,” “Quantum Computing,” “For-
eign Entity of Concern,” “Federal Laboratory,” and “National Lab-
oratory” consistent with their usein the CHIPS and Science Act
and other laws.



27

Section 3. Purposes

This section adds the facilitation of cooperative research invest-
ments with allies of the United States, the development and reten-
tion of a quantum workforce, the development of quantum applica-
tions, the promotion of commercialization, and strengthening and
securing the quantum supply chain as purposes of the Act. It also
adds the use and consideration of technologies such as artificial in-
telligence as a purpose.

Section 4. National Quantum Initiative program

This section adds near, medium, and long-term demonstration
activities as a component of the quantum ten-year plan. It also in-
cludes changes to ensure relevant quantum provisions of legislation
outside the National Quantum Initiative Act are considered in
interagency planning and coordination activities.

Section 5. National Quantum Coordination Office

This section establishes a four-year term of service for the Direc-
tor of the National Quantum Coordination Office, subject to re-
newal. It also directs the office to track and promote workforce and
supply chain policies that will benefit the U.S. in quantum.

Section 6. Subcommittee on Quantum Information Science

This section directs the Subcommittee on Quantum Information
Science (QIS) to promote application development, demonstration,
and commercialization. It formally adds the Department of Health
and Human Services, Department of State, Department of Home-
land Security, the National Oceanic and Atmospheric Administra-
tion, and the Department of Education to the QIS. It also directs
the QIS to facilitate interagency partnerships to advance quantum
applications in other advanced technology sectors. It includes a
technical edit to the application of the Federal Advisory Committee
Act (5 U.S.C. App.). It directs the QIS to conduct comparative
benchmarking of Federal investments and research strategies. It
directs the Subcommittee to identify potential use cases for quan-
tum computing and authorizes it to develop on-ramp plans to en-
able such use cases. The section also adds a requirement that the
QIS describe agency roles and responsibilities in its Report on
Quantum Networking and Communications.

Section 7. National Quantum Initiative Advisory Committee

This section adds ‘end users’, including those from small and me-
dium-sized businesses, to the National Quantum Initiative Advi-
sory Committee and directs the advisory committee to assess other
countries’ quantum programs and progress relative to U.S. quan-
tum programs. It also directs the advisory committee to assess the
needs and goals of the Program, including infrastructure and sup-
ply chain needs. It also tasks the advisory committee with assess-
ing how quantum technologies can enhance the advanced industrial
economy and protect critical infrastructure. This section also di-
rects the Committee to include in its next report an assessment of
the advisability and feasibility of establishing a quantum commu-
nications corridor in the U.S.
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Section 8. Subcommittee on the Economic and Security Implications
of Quantum Information Science

This section adds the Department of Health and Human Serv-
ices, Department of State, and the National Aeronautics and Space
Administration to the Subcommittee on the Economic and Security
Implications of Quantum Information Science. It directs the sub-
committee to increase coordination between civilian, military, and
intelligence quantum research entities and reduce unnecessary du-
plicative efforts, and also requires the subcommittee to recommend
strategies for attracting and retaining students and scholars in
quantum fields.

Section 9. International quantum cooperation strategy

This section directs the Director of the Office of Science and
Technology Policy to develop a strategy to establish collaborative
international partnerships with allies and partners of the United
States, ensure U.S. participation in bilateral and multilateral
quantum science efforts, protect the integrity and impartiality of
international standards organizations, and ensure ethical applica-
tion of QISET. The Director is required to brief Congress on the
Strategy once it is finished.

Section 10. Sunset

This section extends the sunset of the Quantum Office through
December 30, 2030.

Section 11. National Institute of Standards and Technology activi-
ties and quantum consortium

This section adds new activities for NIST to carry out under the
Act, including: carrying out R&D and demonstration projects to fa-
cilitate the development and standardization of quantum applica-
tions; carrying out research to support measurement of compara-
tive performance and progress of quantum technologies, including
technology readiness assessments; promoting U.S. participation in
international standards organizations related to quantum; and es-
tablishing infrastructure necessary to advance research programs.

The section also adds the acceleration of real-world uses of quan-
tum systems to the goals of the Quantum Economic Development
Consortium (QED-C) and directs the QED-C to identify enabling
technologies and supply chains essential to the scientific and eco-
nomic competitiveness of the U.S. quantum ecosystem. Other tasks
added to the QED-C include: identifying supply-chain supporting
technology to support quantum efforts; assessing, identifying, and
expanding international research partnerships; and engaging with
other Federal agencies to promote the use of quantum technologies.

The section also directs NIST to promote, establish, and support
international quantum R&D, metrology research, and standardiza-
tion activities to enhance U.S. participation in international stand-
ards and requires such activities align with the National Quantum
Information Science Strategy. It includes guardrails that prohibit
the obligation of funds to foreign entities of concern.

The section includes a subsection directing NIST to promote the
voluntary development, adoption, and deployment of standards in
post-quantum cryptography. It also authorizes NIST to establish a
grant program through which the agency may provide technical as-
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sistance to entities that are at a high risk of quantum
cryptoanalytic attacks.

The section also authorizes, of the funds provided to NIST for sci-
entific and technical research and services laboratory activities in
the CHIPS and Science Act of 2022, up to $85 million each year
until 2027, to carry out the activities in this section.

Section 12. NIST quantum centers

This section authorizes NIST to establish new, purpose driven
quantum centers. Consistent with existing NSF and DOE centers,
these new quantum centers (up to three) will accelerate R&D, de-
ployment, and standardization activities at NIST and will prioritize
quantum sensing and measurement and quantum engineering. The
section authorizes up to $18 million for each fiscal year 2024
through 2028 to support the Centers.

Section 13. National Science Foundation Quantum Information
Science research and education program

This section adds the requirement that National Science Founda-
tion (NSF) pursue basic and use-inspired research of QIS and ex-
plore solutions to important challenges for the development and ap-
plication of QIS to NSF’s activities. It also directs NSF to provide
infrastructure to support QISET research and activities.

It amends and enhances NSF’s authorized workforce develop-
ment activities by: adding fellowships and other models to existing
traineeship activities at NSF; authorizing the NSF Director to es-
tablish fellowships and scholarships through a new program or ex-
isting programs to increase quantum science exposure for under-
graduate and graduate STEM students; authorizing NSF to encour-
age proposals in quantum science as part of its Research Experi-
ences for Undergraduates program; and directing NSF to encourage
awardees to partner with industry, nonprofits, and Federal agen-
cies to facilitate the expansion of workforce pathways.

The section includes an authorization for NSF to make competi-
tive awards to eligible institutions of higher education to increase
research capacity, education and infrastructure capacity, and
broaden participation in QISET. It also authorizes faculty mid-ca-
reer development awards for faculty to upgrade, develop, or acquire
essential research instruments to start new research activities or
expand existing activities in quantum.

The section also directs NSF to promote, establish, and support
international quantum research, enhance international cooperation,
and meet U.S. obligations or commitments in bilateral or multilat-
eral quantum research agreements. NSF is directed to prioritize re-
search with countries that have signed Quantum Cooperation
Statements with the United States and restrict the use of funds for
research activities at Confucius Institutes or with a foreign country
of concern.

NSF is also authorized to make grants to eligible institutions of
higher education to upgrade research facilities and improve access
to research resources needed for QISET.

The section authorizes, of the funds provided to NSF for research
and related activities in the CHIPS and Science Act of 2022, up to
$141 million each year until 2027, to carry out the activities in this
section.
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Section 14. Multidisciplinary centers for quantum research and edu-
cation

This section adds the requirement that center applicants describe
how they will develop and implement activities to increase partici-
pation of women and other groups historically underrepresented
groups from STEM fields (consistent with CHIPS and Science). It
adds the requirement that center applicants describe how they will
participate in international collaborations and build global research
networks with allies and partners of the United States.

This section authorizes up to $100 million for each fiscal years
2024 through 2028 to support up to ten Centers.

Section 15. QREW coordination hub and quantum testbeds

This section authorizes NSF to establish a new Quantum
Reskilling, Education, and Workforce (QREW) Coordination Hub.
This hub will be focused on addressing cross-cutting workforce de-
velopment challenges in QISET and facilitating the establishment
of programs to disseminate quantum educational curricula. The
hub must be established as a consortium that includes at least two
community colleges, technical schools, nonprofit organizations, or
private sector entities. The section specifically directs the hub to fa-
cilitate post-education employment opportunities for STEM grad-
uates in the quantum industry through various activities. The hub
shall coordinate with the QED-C to ensure robust stakeholder par-
ticipation and build employment pipelines.

This section authorizes $10 million for each fiscal year 2024
through 2028 to carry out the section.

The section also authorizes NSF to establish new Quantum
Testbeds for quantum technology application research and develop-
ment. The testbeds are directed to support translational research
for near-term and medium-term use cases and provide research
and testing resources for likely use-cases. NSF is tasked with keep-
ing a record of notable technology outcomes, establishing a process
for identifying quantum technologies with significant utility poten-
tial for government use, and briefing Congress on testbed activities
and outcomes. NSF must coordinate with the QED-C, National
Laboratories, other NSF Centers, and quantum industry.

This section authorizes $50 million for each fiscal year 2024
through 2028 to carry out the section.

Section 16. Department of Energy Quantum Information Science re-
search program

This section adds cooperative research with industry, National
Laboratories, institutions of higher education, and others as a com-
ponent of the Department of Energy’s research program. It also
adds quantum modeling or simulation and application development
in a range of areas as authorized research activities. The section
directs the Department to develop a ten-year strategic plan to
guide Federal programs in designing, developing, and commer-
cializing quantum-centric, high-performance computing systems.

The section authorizes, of the funds provided to Department of
Energy’s Office of Science in the CHIPS and Science Act of 2022,
up to $130 million each year until fiscal year 2027, to carry out the
activities in this section.
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Section 17. DOE quantum instrumentation and foundry program

This section authorizes DOE to establish a quantum instrumen-
tation and infrastructure program to meet technology challenges
and infrastructure needs unique to quantum supply chains. It re-
quires DOE to coordinate with academia and industry to support
the program.

This section authorizes $25 million for each fiscal year 2024
through 2028 to carry out the section.

Section 18. National quantum information science research centers

This section makes technical edits to existing DOE centers and
directs the centers to ensure collaborations are inclusive of the va-
riety of viable quantum technologies and authorizes up to $175 mil-
lion for each fiscal year 2024 through 2028 to support the Centers.

Section 19. Department of Energy quantum network infrastructure
research and development program

This section directs DOE to leverage a diversity of quantum tech-
nologies and commercially available hardware and software, where
applicable, adds coordination with the NASA Administrator, and
strengthens DOE’s authorization to develop quantum network and
communications technology.

Section 20. Department of Energy Quantum User Expansion for
Science and Technology program

This section adds the development of software and applications
for near-term use to the QUEST Program. It also directs DOE to
partner with users, the public sector, and the private sector to de-
velop algorithms and other applications for cloud-based quantum
computers and to develop training and education opportunities.
The section adds NASA to the list of agencies DOE can partner
with to carry out the QUEST Program, and it extends the author-
ization of the program for one year, authorizing $38 million for fis-
cal year 2028.

Section 21. Quantum Information Science to enhance the resilience,
security, and efficiency of the electric grid

This section directs the Secretary of Energy to conduct research,
development, and demonstration activities applying quantum tech-
nologies, including quantum computing, to enhance the electric
grid. Such activities are authorized to take place in cooperation
with other entities as deemed appropriate by the Secretary.

Section 22. Research security

Requires all activities in Title IV of the NQIA be conducted in
a manner consistent with research security requirements as pre-
scribed in Public Law 117-167.

Section 23. NASA quantum activities

This section formally authorizes NASA to carry out basic and ap-
plied research in quantum. It directs NASA to submit a strategy
for its research activities and identify resources required to support
implementation of the strategy.

The section also authorizes NASA to establish its own Quantum
Institute focused on space and aeronautics applications of quantum
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science. The NASA institute will meet requirements for existing
NSF and DOE centers.

This section authorizes $25 million for each fiscal year 2024
through 2028 to carry out the section.

Section 24. National Science Foundation cryptography research

This section amends the Cyber Security Research and Develop-
ment Act to include post-quantum cryptography in subsection
(a)(1)(A) of section 4.

Section 25. Clerical amendments

COMMITTEE VIEWS

In general, it is the view of the committee that NSF should en-
gage researchers with expertise across disciplines, including mathe-
matics, computer science, environmental sciences, biological
sciences, chemical sciences, materials science, and astronomical
sciences, to expand the development of quantum technologies and
explore quantum applications in other areas of scientific research.

Section 7 of H.R. 6213 directs the Quantum Advisory Committee
to complete an assessment of the advisability and feasibility of es-
tablishing a quantum communications corridor in the United
States. The Committee expects that such assessment shall be com-
pleted with the assumption that the corridor and relevant infra-
structure would be constructed with components sourced domesti-
cally or from 19 U.S.C. 2501 compliant sources.

Additionally in Section 7, it is the view of this Committee that
the President may act through the Department of Energy or other
appropriate Federal agencies to stand up this federal advisory com-
mittee.

Throughout H.R. 6213, the Committee has struck “basic” from
references to “basic research” and added references, authorizations,
and directives for agencies to support the development and com-
mercialization of quantum applications. It is the view of the Com-
mittee that these activities should not supplant continued support
of fundamental research in quantum physics, quantum materials,
quantum and nanoscale engineering, computational and informa-
tion sciences, and other relevant fields. Continued investment in
fundamental research contributes to a sustained innovation eco-
system and is beneficial to U.S. competitiveness. Further, it is the
view of the committee that in carrying out commercialization ac-
tivities, the government activities shall support, not supplant or
duplicate, the development of commercially viable quantum tech-
nologies.

Sections 7, 9, and 11 of H.R. 6213 include language aimed at in-
creasing participation at international standards organizations.
The existing standards development system, involving many dif-
ferent types of standards development organizations producing pri-
marily voluntary, consensus-based and industry-led technical
standards, with appropriate support from the standards experts at
NIST and other Federal agencies, is beneficial to U.S. competitive-
ness. Any effort to disrupt the current system or roles would be
harmful. The Committee’s intent is to reinforce and better resource
thle current system, not to disrupt or modify existing processes or
roles.
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With regard to Section 13 and adjustments to student
traineeships, fellowships, and other models, the Committee’s intent
is to integrate these education and research activities into existing
programs as practicable. It is the view of the committee that NSF
should prioritize mentorship and experiential learning, informed by
industry, as a part of fellowships, traineeships, and other awards
offered to train the next generation of quantum-ready workers.

With regard to research infrastructure grants authorized in Sec-
tion 13, NSF should consider a balanced portfolio of projects
through existing infrastructure programs such as major research
instrumentation, midscale research infrastructure, advanced com-
puting programs, and major facilities as well as new programs
dedicated to quantum research infrastructure.

With regard to Section 15 on the QREW Coordination Hub, NSF
should incorporate multiple Directorates, including the Directorate
for Technology, Innovation, and Partnerships, the Directorate for
STEM Education, and relevant research Directorates, to broadly
capture the education and workforce development pathways needed
for a mature quantum industrial enterprise including K-12 edu-
cation, higher education, and skilled technical workforce. NSF
should consider how the quantum industry ecosystem may evolve
different workforce needs as the technology matures and what
pathways are likely to be needed, such as vocational, apprentice-
ship, and certification programs.

With regard to Section 23, the Committee’s intent is for NASA
to be the lead Federal agency on basic and applied research and
development, in cooperation with other Federal government agen-
cies, on quantum information science, engineering, and technology
pertaining to civil space and aeronautics. With respect to author-
ization of appropriations, the Committee’s intent is for NASA to de-
termine the appropriate allocation of resources among basic re-
search and applications related to quantum information science,
engineering, and technology. Should the Administrator carry out a
program to establish a NASA Quantum Institute, subject to the
availability of appropriations, such institute should seek to estab-
lish NASA and U.S. leadership in the development of applications
related to civil space and aeronautics.

The Committee expects agencies participating in the National
Quantum Initiative to leverage the availability of commercially via-
ble and prototyped technologies, including cloud access to quantum
computing, where practicable, in carrying out quantum programs.

RELATED COMMITTEE HEARINGS

Pursuant to clause 3(c)(6) of rule XIII, the following hearing was
used to develop or consider H.R. 6213.

On June 7, 2023, the Full Committee on Science, Space, and
Technology held a hearing entitled Advancing American Leadership
in Quantum Technology. Members and witnesses discussed the im-
portance of and need to reauthorize the National Quantum Initia-
tive Act and maintaining the leadership role of the United States
in quantum technology.

Witnesses:

e Dr. Charles Tahan, Director, National Quantum Coordina-
tion Office, OSTP
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e The Honorable Paul Dabbar, Former Under Secretary for
Science, U.S. Department of Energy

e Dr. Eleanor G. Rieffel, Senior Researcher for Advanced
Computing and Data Analytics, NASA/Ames Research Center

e Dr. Celia Merzbacher, Executive Director, Quantum Eco-
nomic Development Consortium

e Dr. Emily Edwards, Executive Director, IQUIST, Univer-
sity of Illinois

COMMITTEE CONSIDERATION

On November 15, 2023, the Committee on Science, Space, and
Technology met in open session to consider H.R. 6213.

Chairman Lucas offered a Manager’s Amendment, which made
minor technical and conforming changes to the text of the bill. The
amendment was adopted by voice vote.

Representative Miller offered an amendment that directs federal
agencies to consider how AI and machine learning could be used
in quantum science and technology and how quantum tech might
also feed into the advancement of Al. The amendment was adopted
by voice vote.

Representative Sykes offered an amendment to prioritize quan-
tum research and development in the healthcare space. The
amendment was adopted by voice vote.

Representative Collins offered an amendment to include small
and medium-sized businesses and startups into quantum programs.
The amendment was adopted by voice vote.

Representative Garcia offered an amendment to direct the Na-
tional Quantum Coordination Office to track and promote policies
to support U.S. quantum efforts. It also directs the National
Science and Technology Council to compare federal investments
and research strategies with those made by other nations. The
amendment was adopted by voice vote.

Representative Bowman offered an amendment to ensure the De-
partment of Education’s inclusion in the development of our quan-
tum strategy and to broaden quantum research and infrastructure
development opportunities. The amendment was adopted by voice
vote.

Representative Stevens offered an amendment to include ad-
vanced manufacturing in eligible use cases for quantum activities.
The amendment was adopted by voice vote.

Representatives Ross and Obernolte offered an amendment to di-
rect the Subcommittee on Quantum Information Science to identify
potential use cases for quantum computing that could advance the
missions of federal agencies and add energy efficiency and energy
technologies to the list of fields for DOE research. The amendment
was adopted by voice vote.

Representative Baird offered an amendment directing the Quan-
tum Advisory Committee to study the feasibility and advisability of
constructing of a national quantum communications corridor. The
amendment was adopted by voice vote.

Representatives Jackson and Tenney offered an amendment to
include the Post Quantum Cybersecurity Standards Act in the re-
authorization. This language would advance the rapid deployment
of post quantum cybersecurity standards across the economy of the
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United States and support cryptography research in the U.S. The
amendment was adopted by voice vote.

Representative Sykes offered an amendment to accelerate the de-
velopment of domestic supply chain and supply chain supporting
technologies and reduce supply chain vulnerabilities. The amend-
ment was adopted by voice vote.

Representative Crawford offered an amendment to add a new
section under each subtitle requiring all authorized activities by
agencies be conducted consistent with the research security re-
quirements enacted in the Chips and Science Act (P.L. 117-167).
The amendment was adopted by voice vote.

Representative Sorensen offered an amendment to support coop-
erative education programs between institutions of higher edu-
cation and employers. The amendment was adopted by voice vote.

Representative Baird offered an amendment that adds language
to section 13 of the bill to authorize Research Experiences for
Teachers (RET) in quantum-related fields. The amendment was
adopted by voice vote.

Representative Bice offered an amendment to authorize activities
at NSF to provide awards to support mid-career scientists and fac-
ulty to begin new or expand existing research activities that are fo-
cused on quantum information science, engineering, and tech-
nology. The amendment was adopted by voice vote.

Representatives Kean and McClellan offered an amendment to
include the Expand QISET Act (H.R. 6384) in the reauthorization.
This bill codifies the Expand QISET program, which expands ca-
pacity in quantum information science, engineering, and tech-
nology. The amendment was adopted by voice vote.

Representatives Salinas and Baird offered an amendment that
directs NSF to award grants to upgrade quantum research equip-
ment and instrumentation, and to improve coordination to expand
access and build the quantum workforce. The amendment was
adopted by voice vote.

Representatives Obernolte and Stevens offered an amendment to
strengthen quantum testbeds activities at the National Science
Foundation and ensure they are established quickly, in a fiscally
sustainable way, and with the needs of the quantum industry in
mind. The amendment was adopted by voice vote.

Representatives Babin and Ross offered an amendment to re-
quire the Secretary of Energy to conduct research on how quantum
information science, technology, and engineering can enhance the
resilience and security of the electric grid. The amendment was
adopted by voice vote.

On November 29, 2023, the Committee on Science, Space, and
Technology reconvened to consider H.R. 6213.

Chairman Lucas moved that Committee favorably report the bill,
H.R. 6213, as amended, to the House of Representatives with the
recommendation that the bill be approved. The motion was agreed
to by a vote of 36-0.

RoLL CALL VOTES

Clause 3(b) of rule XIII requires the Committee to list the record
votes on the motion to report legislation and amendments thereto.
The following reflects the record votes taken during the Committee
consideration:
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APPLICATION OF LAW TO THE LEGISLATIVE BRANCH

The Committee finds that H.R. 6213 does not relate to the terms
and conditions of employment or access to public services or accom-
modations within the meaning of section 102(b)(3) of the Congres-
sional Accountability Act (Public Law 104-1).

STATEMENT OF OVERSIGHT FINDINGS AND RECOMMENDATIONS OF
THE COMMITTEE

In compliance with clause 3(c)(1) of rule XIII and clause (2)(b)(1)
of rule X, the Committee’s oversight findings and recommendations
are reflected in the descriptive portions of this report.

STATEMENT OF GENERAL PERFORMANCE GOALS AND OBJECTIVES

Pursuant to clause (3)(c)(4) of rule XIII, the goal of H.R. 6213 is
to modify the goals and objectives of many quantum programs
across agencies to ensure quantum information, science, tech-
nology, and engineering research can move beyond basic science
and into use-inspired research, demonstration, and commercializa-
tion.

DuPLICATION OF FEDERAL PROGRAMS

Pursuant to clause 3(c)(5) of rule XIII, the Committee finds that
no provision of H.R. 6213 establishes or reauthorizes a program of
the Federal Government known to be duplicative of another Fed-
eral program, including any program that was included in a report
to Congress pursuant to section 21 of Public Law 111-139 or iden-
tified in the most recent Catalog of Federal Domestic Assistance.

FEDERAL ADVISORY COMMITTEE ACT

The Committee finds that the legislation does not establish or
authorize the establishment of an advisory committee within the
definition of section 5(b) of the Federal Advisory Committee Act.

UNFUNDED MANDATE STATEMENT

The Committee adopts as its own the estimate of Federal man-
dates prepared by the Director of the Congressional Budget Office
pursuant to section 423 of the Unfunded Mandates Reform Act. At
the time this report was filed, the estimate was not yet available.

EARMARK IDENTIFICATION

Pursuant to clauses 9(e), 9(f), and 9(g) of rule XXI, the Com-
mittee finds that H.R. 6213 does not include any congressional ear-
marks, limited tax benefits, or limited tariff benefits.

COMMITTEE COST ESTIMATE

Pursuant to clause 3(d)(1) of rule XIII, the Committee adopts as
its own the cost estimate prepared by the Director of the Congres-
sional Budget Office pursuant to section 402 of the Congressional
Budget Act of 1974. At the time this report was filed, the estimate
was not available.
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NEW BUDGET AUTHORITY, ENTITLEMENT AUTHORITY, AND TAX
EXPENDITURES

Pursuant to clause 3(c)(2) of rule XIII, the Committee finds that
H.R. 6213 would result in no new or increased budget authority,
entitlement authority, or tax expenditures or revenues.

CONGRESSIONAL BUDGET OFFICE COST ESTIMATE

Pursuant to clause 3(c)(3) of rule XIII, at the time this report
was filed, the cost estimate prepared by the Director of the Con-
gressional Budget Office pursuant to section 402 of the Congres-
sional Budget Act of 1974 was not available.

CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED

In compliance with clause 3(e) of rule XIII of the Rules of the
House of Representatives, changes in existing law made by the bill,
as reported, are shown as follows (existing law proposed to be omit-
ted is enclosed in black brackets, new matter is printed in italics,
and existing law in which no change is proposed is shown in
roman):

NATIONAL QUANTUM INITIATIVE ACT

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) SHORT TITLE.—This Act may be cited as the “National Quan-
tum Initiative Act”.

(b) TABLE OF CONTENTS.—The table of contents of this Act is as
follows:
Sec. 1. Short title; table of contents.

TITLE I—NATIONAL QUANTUM INITIATIVE
Sec. 101. National Quantum Initiative Program.
£ ES ES Ed ES * ES
Sec. 105A. International Quantum Cooperation Strategy.

TITLE II—NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
QUANTUM ACTIVITIES

Sec. 201. National Institute of Standards and Technology activities and quantum
consortium.
Sec. 202. National Institute of Standards and Technology Quantum Centers.

TITLE III—NATIONAL SCIENCE FOUNDATION QUANTUM ACTIVITIES
# * # * * * *

Sec. 303. Quantum Reskilling, Education, and Workforce (QREW) Coordination Hub.
Sec. 304. Quantum testbeds.

TITLE IV—DEPARTMENT OF ENERGY QUANTUM ACTIVITIES
Sec. 401. Quantum Information Science Research program.
Sec. 401A. Department of Energy Quantum Instrumentation and Foundry Program.
Sec. 405. Quantum information science to enhance the resilience and security of the

electric grid.
Sec. 406. Research security.
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TITLE V—NATIONAL AERONAUTICS AND SPACE ADMINISTRATION QUANTUM ACTIVITIES

Sec

Sec
Sec
Sec.

. 501. Quantum information science, engineering, and technology research for

space and aeronautics.

. 502. National Aeronautics and Space Administration quantum institute.
. 503. Authorization of appropriations.
. 504. Research security.

SEC. 2. DEFINITIONS.
In this Act:

(1) ADVISORY COMMITTEE.—The term “Advisory Committee”
means the National Quantum Initiative Advisory Committee
established under section 104(a).

(2) APPROPRIATE COMMITTEES OF CONGRESS.—The term “ap-
propriate committees of Congress” means—

(A) the Committee on Commerce, Science, and Transpor-
tation of the Senate;

(B) the Committee on Energy and Natural Resources of
the Senate; and

(C) the Committee on Science, Space, and Technology of
the House of Representatives.

(3) COORDINATION OFFICE.—The term “Coordination Office”
means the National Quantum Coordination Office established
under section 102(a).

(4) FEDERAL LABORATORY.—The term “Federal laboratory”
has the meaning given such term in section 4 of the Stevenson-
Wydler Technology Innovation Act of 1980 (15 U.S.C. 3703).

(5) FOREIGN COUNTRY OF CONCERN.—The term “foreign coun-
try of concern” means—

(A) a country that is a covered nation (as such term is
defined in section 4872(d) of title 10, United States Code);
and

(B) any country that the Secretary of Commerce, in con-
sultation with the Secretary of Defense, the Secretary of
State, and the Director of National Intelligence, determines
to be engaged in conduct that is detrimental to the national
security or foreign policy of the United States.

(6) FOREIGN ENTITY OF CONCERN.—The term “foreign entity of
concern” means a foreign entity that is—

(A) designated as a foreign terrorist organization by the
Secretary of State under section 219(a) of the Immigration
and Nationality Act (8 U.S.C. 1189(a));

(B) included on the list of specially designated nationals
and blocked persons maintained by the Office of Foreign
Assets Control of the Department of the Treasury (com-
monly known as the “SDN list”);

(C) owned by, controlled by, or subject to the jurisdiction
or direction of a government of a foreign country that is a
covered nation (as such term is defined in section 4872 of
title 10, United States Code);

(D) alleged by the Attorney General to have been involved
in activities for which a conviction was obtained under—

(i) chapter 37 of title 18, United States Code (com-
monly known as the “Espionage Act”);

(it) section 951 or 1030 of title 18, United States
Code;
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(iit) chapter 90 of title 18, United States Code (com-
monly known as the “Economic Espionage Act of
1996”);

(iv) the Arms Export Control Act (22 U.S.C. 2751 et
seq.);

(v) section 224, 225, 226, 227, or 236 of the Atomic
Energy Act of 1954 (42 U.S.C. 2274, 2275, 2276, 2277,
and 2284);

(vi) the Export Control Reform Act of 2018 (50
U.S.C. 4801 et seq.); or

(vii) the International Emergency Economic Powers
Act (50 U.S.C. 1701 et seq.); or

(E) determined by the Secretary of Commerce, in con-
sultation with the Secretary of Defense and the Director of
National Intelligence, to be engaged in unauthorized con-
duct that is detrimental to the national security or foreign
policy of the United States.

[(4)]1 (7) INSTITUTION OF HIGHER EDUCATION.—The term “in-
stitution of higher education” has the meaning given the term
in section 101[(a)] of the Higher Education Act of 1965 (20
U.S.C. 1001[(a)D).

(8) NATIONAL LABORATORY.—The term “National Laboratory”
has the meaning given such term in section 2 of the Energy Pol-
icy Act of 2005 (42 U.S.C. 15801).

[(5)1 (99 PROGRAM.—The term “Program” means the Na-
tional Quantum Initiative Program implemented under section
101(a).

(10) QUANTUM APPLICATIONS.—The term “quantum applica-
tions” means applications that use quantum information science
engineering and technology, including quantum algorithms and
software, quantum computing and quantum-classical hybrids,
quantum sensing, quantum networking, quantum encryption, or
quantum communications applications.

(11) QUANTUM COMPUTING.—The term “quantum computing”
means any of a variety of quantum computing technologies, in-
cluding quantum annealing and quantum gate-model systems
that utilize a variety of qubit architectures, such as super-
conducting, ion traps, photonics, neutral atoms, spin atoms, or
spin electrons.

[(6) QUANTUM INFORMATION SCIENCE.—The term “quantum
information science” means the use of the laws of quantum
physics for the storage, transmission, manipulation, computing,
or measurement of information.]

(12) QUANTUM INFORMATION SCIENCE, TECHNOLOGY, AND EN-
GINEERING.—The term “quantum information science, tech-
nology, and engineering” means the understanding, translation,
use, or application of the laws of quantum physics for the stor-
age, transmission, manipulation, computing, simulation, or
measurement of information.

[(7)] (13) QUANTUM NETWORK INFRASTRUCTURE.—The term
“quantum network infrastructure” means any facility, exper-
tise, or capability that is necessary to enable the development
and deployment of scalable and diverse quantum network tech-
nologies.
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(14) STEM.—The term “STEM” means the academic and pro-
fessional disciplines of science, technology, engineering, and
mathematics, including computer science.

[(8)]1 (15) SUBCOMMITTEE ON ECONOMIC AND SECURITY IMPLI-
CATIONS.—The term “Subcommittee on Economic and Security
Implications” means the Subcommittee on the Economic and
Security Implications of Quantum Information Science estab-
lished under section 105(a).

[(8)]1 (16) SUBCOMMITTEE ON QUANTUM INFORMATION
SCIENCE.—The term “Subcommittee on Quantum Information
Science” means the Subcommittee on Quantum Information
Science of the National Science and Technology Council estab-
lished under section 103(a).

SEC. 3. PURPOSES.

The purpose of this Act is to ensure the continued leadership of
the United States in quantum information [science and its tech-
nology applications] science, engineering, and technology by—

(1) supporting research, development, demonstration, and
application of quantum information [science and technologyl
science, engineering, and technology—

[(A) to expand the number of researchers, educators,
and students with training in quantum information
science and technology to develop a workforce pipeline;]

(A) to expand the number of researchers, educators, and
students with training in quantum information science, en-
gineering, and technology to develop a domestic workforce
pipeline and retain international talent to the extent con-
sistent with national security and international competi-
tiveness;

(B) to promote the development and inclusion of multi-
disciplinary curriculum and research opportunities for
quantum information [science at thel science, engineering,
and technology at the primary, secondary, undergraduate,
graduate, and postdoctoral level,

(C) to address [basic] research knowledge gaps, includ-
ing computational research gaps;

(D) to promote the further development of facilities and
centers available for quantum information [science and
technology] science, engineering, and technology research,
testing and education; [and]

(E) to stimulate research on and promote more rapid de-
velopment of quantum-based technologies;

(F) to support development of quantum applications, in-
cluding quantum-hybrid applications, to promote innova-
tion and commercialization; and

(G) to support technologies, including artificial intel-
ligence, that could benefit from or benefit the development
of quantum technology and promote research, development,
demonstration, and application of such technologies in
quantum information science, engineering, and technology.

(2) improving the interagency planning and coordination of
Federal research and development of quantum information
[science and technology]l science, engineering, and technology;

(3) maximizing the effectiveness of the Federal Government’s
quantum information [science and technologyl science, engi-
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neering, and technology research, development, and demonstra-
tion programs;

(4) promoting collaboration among the Federal Government,
Federal laboratories, National Laboratories, industry, and uni-
versities; [and]

(5) promoting the development of international partnerships,
research collaborations, and standards for quantum informa-
tion [science and technology securityl science, engineering, and
technology—

(A) to facilitate technology innovation, social benefit, and
private sector commercialization; [and]

(B) to meet economic and national security goalsl.l; and

(C) to facilitate cooperative investment in quantum capa-
bilities between the United States and its allies and part-
ners to strengthen and secure the domestic supply chain
and related ecosystem; and

(6) improving the maturity, scale, and short- and long-term
viability of the quantum technology industry, including small
and medium-sized businesses and startups representing a di-
versity of quantum specialties, and commercialization of domes-
tic quantum capacity across modalities.

TITLE I—NATIONAL QUANTUM
INITIATIVE

SEC. 101. NATIONAL QUANTUM INITIATIVE PROGRAM.

(a) IN GENERAL.—The President shall implement a National
Quantum Initiative Program.

(b) REQUIREMENTS.—In carrying out the Program, the President,
acting through Federal agencies, councils, working groups, sub-
committees, and the Coordination Office, as the President considers
appropriate, shall—

(1) establish the goals, priorities, and metrics for a 10-year
plan to accelerate [development] research development, and
near- and medium-term, and long-term demonstration of quan-
tum [information science and technologyl applications in di-
verse sectors in the United States;

(2) invest in [fundamental]l Federal quantum information
[science and technologyl science, engineering, and technology
research, development, demonstration, infrastructure, and
other activities to achieve the goals established under para-
graph (1);

(3) invest in activities to develop and retain a quantum infor-
mation [science and technology]l science, engineering, and tech-
nology workforce pipeline;

[(4) provide for interagency planning and coordination of
Federal quantum information science and technology research,
development, demonstration, standards engagement, and other
activities under the Program;]

(4) provide for interagency planning and coordination of Fed-
eral quantum information science, engineering, and technology
research, development, demonstration, standards engagement,
and other activities under the Program, including activities au-
thorized pursuant to section 234 of the John S. McCain Na-
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tional Defense Authorization Act for Fiscal Year 2019 (10
U.S.C. 4001 note), quantum educational activities and pro-
grams authorized pursuant to section 10661 of the Research
and Development, Competition, and Innovation Act (42 U.S.C.
19261), and activities conducted at any Federal laboratory;

(5) partner with [industry and universities] industry, uni-
versities, and strategic allies to leverage knowledge and re-
sources, including human resources; and

(6) leverage existing Federal investments efficiently to ad-
vance Program goals and priorities established under para-
graph (1).

SEC. 102. NATIONAL QUANTUM COORDINATION OFFICE.
(a) ESTABLISHMENT.—

(1) IN GENERAL.—The President shall establish a National
Quantum Coordination Office.

(2) ADMINISTRATION.—The Coordination Office shall have—

(A) a Director who shall be appointed by the Director of
the Office of Science and Technology Policy, in consultation
with the Secretary of Commerce, the Director of the Na-
tional Science Foundation, and the Secretary of Energy,
and who shall serve a four year term, subject to renewal,
and

[(B) staff comprised of employees detailed from the Fed-
eral departments and agencies described in section
103(b).1

(B) staff comprised of employees detailed from the Fed-
eral departments and agencies specified in section 103(b).

(b) RESPONSIBILITIES.—The Coordination Office shall—

(1) provide technical and administrative support to—

(A) the Subcommitteeon Quantum Information Science;

(B) the Advisory Committee; and

(C) the Subcommittee on Economic and Security Implica-
tions;

(2) oversee interagency coordination of the Program, includ-
ing by encouraging and supporting joint agency solicitation and
selection of applications for funding of activities under the Pro-
gram;

(3) serve as the point of contact on Federal civilian quantum
information [science and technology]l science, engineering, and
technology research and workforce activities for Federal depart-
ments and agencies, industry, universities professional soci-
eties, State governments, and such other persons as the Co-
ordination Office considers appropriate to exchange technical
and programmatic information;

[(4) ensure coordination among the collaborative ventures or
consortia established under section 201(a), Multidisciplinary
Centers for Quantum Research and Education established
under section 302(a), and the National Quantum Information
Science Research Centers established under section 402(a);]

(4) ensure coordination among the collaborative ventures or
consortia established under this Act;

(5) conduct public outreach, including the dissemination of
findings and recommendations of the Advisory Committee, as
appropriate;
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(6) promote access to and early application of the tech-
nologies, innovations, and expertise derived from Program ac-
tivities to agency missions and systems across the Federal Gov-
ernment, and to industry, including startup companies; [andl

(7) promote access, through appropriate Federal Government
agencies, and an open and competitive merit-reviewed process,
to existing quantum computing and communication systems
developed by industry, universities, nonprofit research organi-
zations, and Federal laboratories to the general user commu-
nity in pursuit of discovery of the new applications of such
systemsl.];

(8) promote understanding and adoption of quantum capa-
bilgies throughout the United States economy as appropriate;
an

(9) track and promote policies that will ensure stability of the
United States quantum workforce, quantum supply chain, do-
mestic quantum industry, and international trade.

(¢) FUNDING.—Funds necessary to carry out the activities of the
Coordination Office shall be made available each fiscal year by the
Federal departments and agencies described in section 103(b), as
determined by the Director of the Office of Science and Technology
Policy.

SEC. 103. SUBCOMMITTEE ON QUANTUM INFORMATION SCIENCE.

(a) ESTABLISHMENT.—The President shall establish, through the
National Science and Technology Council, the Subcommittee on
Quantum Information Science.

(b) fMEMBERSHIP.—The Subcommittee shall include a representa-
tive of—

(1) the National Institute of Standards and Technology;

(2) the National Science Foundation;

(3) the Department of Energy;

(4) the National Aeronautics and Space Administration;

(5) the Department of Defense;

(6) the Office of the Director of National Intelligence;

(7) the Office of Management and Budget;

(8) the Office of Science and Technology Policy; [andl

(9) the Department of Health and Human Services;

(10) the Department of State;

(11) the Department of Homeland Security;

(12) the National Oceanic and Atmospheric Administration;

(13) the Department of Education; and

[(9] (14) such other Federal department or agency as the
President considers appropriate.

(c) CHAIRPERSONS.—The Subcommittee shall be jointly chaired by
the Director of the National Institute of Standards and Technology,
the Director of the National Science Foundation, and the Secretary
of Energy.

(d) RESPONSIBILITIES.—The Subcommittee shall—

(1) coordinate [the quantum information science and tech-
nology researchl quantum information science, engineering,
and technology research and quantum application development,
demonstration, and commercialization, information sharing
about international standards development and use, and edu-
cation activities and programs of the Federal agencies;
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(2) establish goals and priorities of the Program, based on
identified knowledge and workforce gaps and other national
needs;

(3) assess and recommend Federal infrastructure needs to
support the Program,;

(4) assess the status, development, and diversity of the
United States quantum information science, engineering, and
technology workforce;

(5) assess the global outlook for quantum information
science, engineering, and technology research and development
efforts and conduct comparative benchmarking of Federal in-
vestments and research strategies relative to those of our stra-
tegic partners and other countries;

(6) evaluate opportunities for international cooperation with
strategic allies on research and development in quantum infor-
mation [science and technology]l science, engineering, and tech-
nology; [and]

(7) propose a coordinated interagency budget for the Program
to the Office of Management and Budget to ensure the mainte-
nance of a balanced quantum information science, engineering
and technology research portfolio and an appropriate level of
research effort[.]; and

(8) facilitate interagency partnership opportunities to advance
quantum applications related to environment, advanced manu-
facturing, biotechnology, space, and other sectors.

(e) STRATEGIC PLANS.—In order to guide the activities of the Pro-
gram and meet the goals, priorities, and anticipated outcomes of
the Federal departments and agencies described in subsection (b),
the Subcommittee shall—

(1) not later than 1 year after the date of enactment of this
Act, develop a 5-year strategic plan;

(2) not later than 6 years after the date of enactment of this
Act, develop a subsequent 5-year strategic plan; and

(8) periodically update each plan, as necessary.

(f) SuBMITTAL TO CONGRESS.—The chairpersons of the Sub-
committee shall submit to the President, the Advisory Committee,
and the appropriate committees of Congress each strategic plan de-
veloped under subsection (e) and any updates thereto.

(g) ANNUAL PROGRAM BUDGET REPORT.—

(1) IN GENERAL.—Each year, concurrent with the annual
budget request submitted by the President to Congress under
section 1105 of title 31, United States Code, the chairpersons
of the Subcommittee shall submit to the appropriate commit-
tees of Congress and such other committees of Congress as the
chairpersons deem appropriate a report on the budget for the
Program.

(2) CoNTENTS.—Each report submitted under paragraph (1)
shall include the following:

(A) The budget of the Program for the current fiscal
year, for each Federal department and agency described in
subsection (b).

(B) The budget proposed for the Program for the next
fiscal year, for each Federal department and agency de-
scribed in subsection (b).
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(C) An analysis of the progress made toward achieving

the goals and priorities established under subsection (d)(2).
(h) REPORT ON QUANTUM NETWORKING AND COMMUNICATIONS.—

(1) IN GENERAL.—Not later than January 1, 2026, the Quan-
tum Networking Working Group within the Subcommittee on
Quantum Information Science of the National Science and
Technology Council, in coordination with the Subcommittee on
the Economic and Security Implications of Quantum Informa-
tion Science, shall submit to the appropriate committees of
Congress a report detailing a plan for the advancement of
quantum networking and communications technology in the
United States, building on the report entitled A Strategic Vi-
sion for America’s Quantum Networks and A Coordinated Ap-
proach for Quantum Networking Research.

(2) REQUIREMENTS.—The report under paragraph (1) shall
include the following:

(A) An update to the report entitled Coordinated Ap-
proach to Quantum Networking Research Report focusing
on a framework for interagency collaboration regarding the
advancement of quantum networking and communications
research, including a description of agency roles and re-
sponsibilities.

(B) A plan for Federal Government partnership with the
private sector and interagency collaboration regarding en-
gagement in international standards for quantum net-
working and communications technology, including a list of
Federal priorities for standards relating to such net-
working and technology.

(C) A proposal for the protection of national security in-
terests relating to the advancement of quantum net-
working and communications technology.

(D) An assessment of the relative position of the United
States with respect to other countries in the global race to
develop, demonstrate, and utilize quantum networking and
communications technology.

(E) Recommendations to Congress for legislative action
relating to the matters considered under subparagraphs
(A), (B), (C), and (D).

(F) Such other matters as the Quantum Network Work-
ing Group considers necessary to advance the security of
communications and network infrastructure, remain at the
forefront of scientific discovery in the quantum information
science domain, and transition quantum information
science research into the emerging quantum technology
economy.

(i) QUANTUM USE CASES.—

(1) IN GENERAL.—The Subcommittee shall identify potential
use cases with respect to which quantum computing could ad-
vance the missions of participating agencies, including through
on-premises, cloud-based, hybrid, or networked approaches.

(2) QUANTUM ON-RAMP.—For each potential use case identi-
fied pursuant to paragraph (1), the relevant Federal agency, in
consultation with the Subcommittee, may develop a plan to en-
able such agency to address each such potential use case.
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(3) REPORTING.—The Subcommittee, as part of the annual re-
port on the budget for the Program under subsection (g) shall
report progress in carrying out the activities under this section,
including information relating to the following:

(A) The potential use cases identified pursuant to para-
graph (1).
(B) The status of plans developed pursuant to paragraph
2).
(C) Any obstacles to addressing such potential use cases,
including lack of funding.

SEC. 104. NATIONAL QUANTUM INITIATIVE ADVISORY COMMITTEE.

(a) IN GENERAL.—The President shall establish a National Quan-
tum Initiative Advisory Committee.

[(b) QUALIFICATIONS.—The Advisory Committee shall consist of
members, appointed by the President, who are representative of in-
dustry, universities, and Federal laboratories and are qualified to
provide advice and information on quantum information science
and technology research, development, demonstrations, standards,
education, technology transfer, commercial application, or national
security and economic concerns.]

(b) QUALIFICATIONS.—The Advisory Committee shall consist of
members, appointed by the President, who are—

(1) representative of industry, including end users likely to
benefit from quantum technology and small and medium-sized
businesses and startups representing a diversity of quantum
specialties. universities, and Federal laboratories; and

(2) qualified to provide advice and information on quantum
information science, engineering, and technology research, de-
velopment, demonstrations, standards, STEM education, tech-
nology transfer, commercial application, or national security
and economic concerns.

(c) MEMBERSHIP CONSIDERATION.—In selecting the members of
the Advisory Committee, the President may seek and give consider-
ation to recommendations from the Congress, industry, the sci-
entific community (including the National Academy of Sciences, sci-
entific professional societies, and universities), the defense commu-
nity, and other appropriate organizations.

(d) DUTIES.—

(1) IN GENERAL.—The Advisory Committee shall advise the
President, the Subcommittee on Quantum Information Science,
and the Subcommittee on Economic and Security Implications
and make recommendations for the President to consider when
reviewing and revising the Program.

(2) INDEPENDENT ASSESSMENTS.—The Advisory Committee
shall conduct periodic, independent assessments of—

(A) any trends or developments in quantum information
[science and technologyl science, engineering, and tech-
nology;

(B) the progress made in implementing the Program;

(C) the management, coordination, implementation, and
activities of the Program;

(D) other countries’ quantum programs and the progress
of such countries and such programs relative to the Pro-
gram;
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[(D)]1 (E) whether the Program activities and the goals
and priorities established under section 103(d)(2) are help-
ing [tol promote innovation, foster a robust United States
quantum industry, and maintain United States leadership
in quantum information [science and technology] science,
engineering, and technology;

[(E)] (F) whether a need exists to revise the Program,
including to address any gaps that may exist;

L(F)] (G) whether opportunities exist for international
cooperation with strategic allies on research and develop-
ment in, and the development of [open standards for,
quantum information science and technology; and] inter-
national standards in open and transparent standardiza-
tion systems for quantum information science, engineering,
and technology;

[(G)] (H) whether national security, societal, economic,
legal, educational, environmental, health, and workforce
concerns are adequately addressed by the Programl[.];

(I) the domestic and international cooperation needs and
goals of the Program, including needs and goals related to
infrastructure and the supply chain of quantum informa-
tion science, engineering, and technology; and

(J) the degree to which quantum information science, en-
gineering, and technology is enhancing or can enhance the
capabilities of the United States advanced industrial econ-
omy and protect or optimize critical infrastructure (as such
term is defined in section 1016(e) of Public Law 107-56 (42
U.S.C. 5195¢(e))).

(e) REPORTS.—Not later than 180 days after the date of enact-
ment of this Act, and at least biennially thereafter through Decem-
ber 31, 2030, the Advisory Committee shall submit to the Presi-
dent, the appropriate committees of Congress, and such other com-
mittees of Congress as the Advisory Committee deems appropriate
a report on the findings of the independent assessment under sub-
section (d), including any recommendations for improvements to
the Program. In the first such report required after the date of the
enactment of this sentence, the Advisory Committee shall assess the
advisability and feasibility of establishing a quantum communica-
tions corridor in which Federal laboratories, institutions of higher
education, and other entities conducting quantum information
science, engineering, and technology research are connected via
quantum communication networks capable of rapidly and securely
transmitting large quantities of information.

(f) TRAVEL EXPENSES OF NON-FEDERAL MEMBERS.—Non-Federal
members of the Advisory Committee, while attending meetings of
the Advisory Committee or while otherwise serving at the request
of the head of the Advisory Committee away from their homes or
regular places of business, may be allowed travel expenses, includ-
ing per diem in lieu of subsistence, as authorized by section 5703
of title 5, United States Code, for individuals in the Government
serving without pay. Nothing in this subsection shall be construed
to prohibit members of the Advisory Committee who are officers or
employees of the United States from being allowed travel expenses,
including per diem in lieu of subsistence, in accordance with exist-
ing law.
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[(g) FACA EXEMPTION.—The Advisory Committee shall be ex-
empt from section 14 of the Federal Advisory Committee Act (5
U.S.C. App.).1

(g) FACA EXEMPTION.—The President shall charter the Advisory
Committee in accordance with chapter 10 of title 5, United States
Code (commonly referred to as the “Federal Advisory Committee
Act”), except that the Advisory Committee shall be exempt from sec-
tion 1013 of such title.

SEC. 105. SUBCOMMITTEE ON THE ECONOMIC AND SECURITY IMPLI-
CATIONS OF QUANTUM INFORMATION SCIENCE.

(a) ESTABLISHMENT.—The President shall establish, through the
National Science and Technology Council, the Subcommittee on the
Economic and Security Implications of Quantum Information
Science.

(b) MEMBERSHIP.—The Subcommittee shall include a representa-
tive of—

(1) the Department of Energy;

(2) the Department of Defense;

(3) the Department of Commerce;

(4) the Department of Homeland Security;

(5) the Office of the Director of National Intelligence;

(6) the Office of Management and Budget;

(7) the Office of Science and Technology Policy;

(8) the Department of Justice;

(9) the National Science Foundation;

(10) the National Institute of Standards and Technology;
[and]

(11) the Department of Health and Human Services;

(12) the Department of State;

(13) the National Aeronautics and Space Administration; and

[(11)] (14) such other Federal department or agency as the
President considers appropriate.

(c) RESPONSIBILITIES.—The Subcommittee shall—

(1) in coordination with the Director of the Office and Man-
agement and Budget, the Director of the National Quantum
Coordination Office, and the Subcommittee on Quantum Infor-
mation Science, track investments of the Federal Government
in quantum [information sciencel information science, engi-
neering, and technology research and development;

(2) review and assess any economic or security implications
of such investments or to supply chains;

(3) review and assess any counterintelligence risks or other
foreign threats to such investments or supply chains;

(4) recommend goals and priorities for the Federal Govern-
ment and make recommendations to Federal departments and
agencies and the Director of the National Quantum Coordina-
tion Office to address any counterintelligence risks or other for-
eign threats identified as a result of an assessment under
paragraph (3);

(5) assess the export of technology associated with quantum
information science and engineering and recommend to the
Secretary of Commerce and the Secretary of State any export
controls necessary to protect the economic and security inter-
ests of the United States as a result of such assessment;
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(6) recommend to Federal departments and agencies invest-
ment strategies in quantum [information sciencel information
science, engineering, and technology that advance the economic
and security interest of the United States;

(7) recommend to the Director of National Intelligence and
the Secretary of Energy appropriate protections to address
counterintelligence risks or other foreign threats identified as
a result of the assessment under paragraph (3); [and]

(8) in coordination with the Subcommittee on Quantum In-
formation Science, ensure the approach of the United States to
investments of the Federal Government in quantum informa-
tion science research and development reflects a balance be-
tween scientific progress and the potential economic and secu-
rity implications of such progressl.];

(9) in coordination with the Subcommittee on Quantum Infor-
mation Science, identify opportunities to increase coordination
between civilian, military, and intelligence quantum research
entities, reduce unnecessary duplicative quantum research ac-
tivities, and facilitate collaboration between quantum research
agencies with specialized capabilities or expertise in one or
more aspects of quantum information science, engineering, and
technology; and

(10) recommend strategies for attracting and retaining stu-
dents and scholars with expertise in quantum related fields to
Federal departments and agencies.

(d) TECHNICAL AND ADMINISTRATIVE SUPPORT.—

(1) IN GENERAL.—The Secretary of Energy, the Director of
National Intelligence, and the Director of the National Quan-
tum Coordination Office may provide to the Subcommittee per-
sonnel, equipment, facilities, and such other technical and ad-
ministrative support as may be necessary for the Sub-
committee to carry out the responsibilities of the Subcommittee
under this section.

(2) SUPPORT RELATED TO CLASSIFIED INFORMATION.—The Di-
rector of the Office of Science and Technology Policy and the
Director of National Intelligence shall provide to the Sub-
committee technical and administrative support related to the
responsibilities of the Subcommittee that involve classified in-
formation, including support related to sensitive compart-
mented information facilities and the storage of classified infor-
mation.

SEC. 105A. INTERNATIONAL QUANTUM COOPERATION STRATEGY.

(a) STRATEGY REQUIRED.—Not later than one year after the date
of the enactment of this section, the Director of the Office of Science
and Technology Policy, in consultation with the Secretary of Com-
merce, the Secretary of State, the Secretary of Energy, the Director
of the National Science Foundation, and the heads of other Federal
agencies, as appropriate, shall develop and submit to the Committee
on Commerce, Science, and Transportation, the Committee on En-
ergy and Natural Resources, and the Committee on Foreign Rela-
tions of the Senate, and the Committee on Science, Space, and Tech-
nology and the Committee on Foreign Affairs of the House of Rep-
resentatives a strategy to—

(1) establish collaborative international partnerships, includ-
ing co-funded international programs, to advance research and
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development, testing and evaluation, commercialization, and
interoperability in quantum information science, engineering,
and technology with allies and partners of the United States,
and other countries, when in the security, strategic, techno-
logical, and scientific interests of the United States;

(2) ensure continued United States participation in bilateral
and multilateral efforts to advance quantum information
science, engineering, and technology on the international stage;

(3) promote the integrity and impartiality of international
standards organizations and processes related to quantum in-
formation science, engineering, and technology; and

(4) ensure ethical application of quantum information science,
engineering, and technology to protect civil liberties and basic
human rights.

(b) DESIGNATION.—The strategy under subsection shall be known
as the “International Quantum Cooperation Strategy” (in this sec-
tion referred to as the “Strategy”).

(¢) ELEMENTS.—In the development of the Strategy, the Director
of the Office of Science and Technology Policy, the National Quan-
tum Coordination Office, the Subcommittee on Quantum Informa-
tion Science, the Subcommittee on the Economic and Security Impli-
cations, and the relevant agencies should consider the following:

(1) The establishment of international partnerships to ad-
vance research and development in quantum information
science, engineering, and technology.

(2) Key partners that are allies of the United States and have
demonstrated unique capabilities in one or more areas of quan-
tum information science, engineering, and technology.

(3) Efforts and plans to address risks to the national security
and economic interests of the United States during development
and deployment of quantum technologies worldwide, including
plans for diplomatic engagement with allies and partners, and
other countries.

(4) Efforts and plans to promote responsible global develop-
ment and deployment of quantum technologies, including
through international engagement and leadership in the devel-
opment of international standards.

(5) Efforts and plans to develop, attract, and retain inter-
national talent.

(6) The ability and risks of domestic manufacturers and sup-
pliers and those of allies and partners of the United States to
meet the needs of the global quantum supply chain, including
raw materials such as Helium-3, plans for engagement with al-
lies and partners, manufacturers, and suppliers, and options to
mitigate gaps and vulnerabilities in the global quantum supply
chain.

(7) A plan to safeguard research and technology supported
through international cooperation, as appropriate, in whole or
in part, including in quantum technologies critical to national
security, from malign influence, theft, or exfiltration by foreign
entities of concern.

(8) As necessary, a description of such legislative or adminis-
trative action needed to carry out the Strategy.
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(d) BRIEFING.—Not later than 30 days after the date on which the
Strategy is completed, the Director shall brief the committees speci-
fied in subsection (a) on the Strategy.

SEC. 106. SUNSET.

[(a) IN GENERAL.—Except as provided in subsection (b), the au-
thority to carry out sections 101, 102, 103, 104, and 105 shall ter-
minate on the date that is 11 years after the date of enactment of
this Act.]

(a) IN GENERAL.—Except as provided in subsection (b), the au-
thority to carry out sections 101, 102, 103, 104, and 105 shall termi-
nate on December 30, 2030.

(b) EXTENSION.—The President may continue the activities under
such sections if the President determines that such activities are
necessary to meet national economic or national security needs.

TITLE II—NATIONAL INSTITUTE OF
STANDARDS AND TECHNOLOGY
QUANTUM ACTIVITIES

SEC. 201. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
ACTIVITIES AND QUANTUM CONSORTIUM.

(a) NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY ACTIVI-
TIES.—As part of the Program, the Director of the National Insti-
tute of Standards and Technology—

(1) shall continue to support and expand [basic and applied]
quantum information [science and technologyl science, engi-
neering, and technology research and development of measure-
ment and standards infrastructure necessary to advance com-
mercial development of quantum applications;

(2) shall use the existing programs of the National Institute
of Standards and Technology, in collaboration with other Fed-
eral departments and agencies, as appropriate, to attract, edu-
cate, and train scientists in quantum information [science and
technologyl science, engineering, and technology to increase
participation in the quantum fields;

[(3) shall carry out research to facilitate the development
and standardization of quantum cryptography and post-quan-
tum classical cryptography;

[(4) shall carry out research to facilitate the development
and standardization of quantum networking, communications,
and sensing technologies and applications;]

(3) shall carry out research to facilitate the development and
standardization of quantum cryptography, post-quantum cryp-
tography (as such term is defined in section 3 of the Quantum
Computing Cybersecurity Preparedness Act (6 U.S.C. 1526 note;
Public Law 117-260)), and practices to replace cryptographic
keys or algorithms with minimal disruption to current applica-
tions and systems;

(4) shall carry out research, development, and demonstration
projects, as appropriate, to facilitate the development and
standardization of quantum networking, communications, com-
puting, metrology, sensing technologies and quantum applica-
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tions, including quantum supporting technologies, such as arti-
ficial intelligence;

(5) shall carry out research to support the measurement of
comparative performance and progress of quantum tech-
nologies, including, as practicable, technology readiness assess-
ments of quantum technologies;

(6) shall promote United States participation in international
standards organizations related to quantum information
science, engineering, and technology;

(7) shall establish or expand partnerships with the public sec-
tor and private sector to—

(A) accelerate the development of domestic quantum sup-
ply chain and supply chain-supporting technologies; and
(B) reduce quantum supply chain vulnerabilities;

[(5)] (8) for quantum technologies determined by the Direc-
tor of the National Institute of Standards and Technology to be
at a readiness level sufficient for standardization, shall provide
technical review and assistance to such other Federal agencies
as the Director considers appropriate for the development of
quantum networking [infrastructurel, communications, sens-
ing, and computing standards;

[(6)]1 (9) shall establish or expand collaborative ventures or
consortia with other public or private sector entities, including
industry, universities, non-profit research organizations, and
Federal laboratories for the purpose of advancing the field of
quantum information science [and engineering; andl, engineer-
ing, technology and expanding the domestic STEM workforce;

(10) shall establish such infrastructure as is necessary to
carry out title II; and

[(7)] (11) may enter into and perform such contracts, includ-
ing cooperative research and development arrangements and
grants and cooperative agreements or other transactions, as
may be necessary in the conduct of the work of the National
Institute of Standards and Technology and on such terms as
the Director considers appropriate, in furtherance of the pur-
poses of this Act.

(b) QUANTUM CONSORTIUM.—

(1) IN GENERAL.—Not later than 1 year after the date of en-
actment of this Act, the Director of the National Institute of
Standards and Technology shall convene a consortium of stake-
holders to identify the [futurel] research measurement, stand-
ards, cybersecurity, and other appropriate needs for supporting
the development of a robust quantum information [science and
technologyl science, engineering, and technology industry in
the United States.

(2) GoALs.—The goals of the consortium shall be—

[(A) to assess the current research on the needs identi-
fied in paragraph (1);

[(B) to identify any gaps in the research necessary to
meet the needs identified in paragraph (1); and

[(C) to provide recommendations on how the National
Institute of Standards and Technology and the Program
can address the gaps in the necessary research identified
in subparagraph (B).]
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(A) to gather and assess information on the quantum in-
dustry to address the needs identified in paragraph (1);

(B) to provide recommendations regarding how the Na-
tional Institute of Standards and Technology, the Program,
and other Federal agencies, as appropriate, can address the
gaps in the research necessary to meet the needs identified
in paragraph (1) and accelerate real-world uses of quantum
information science, engineering, and technology;

(C) to identify enabling technologies and the relevant
supply chain essential to foster research and industrial
competitiveness in quantum information science, engineer-
ing, and technology, and communicate findings to Federal
agencies and other domestic and international stake-
holders;

(D) to assess and identify key areas for establishing, ex-
panding, or developing international partnerships that will
facilitate United States quantum-related business engage-
ment; and

(E) to provide recommendations on how the National In-
stitute of Standards and Technology, the Program, and
other Federal agencies, as appropriate, can incorporate
small and medium-sized businesses and startups into Fed-
eral quantum activities and promote the success of small
and medium-sized startups.

(3) REPORT TO CONGRESS.—[Not later than 2 years after the
date of enactment of this Act, the]l The Director of the Na-
tional Institute of Standards and Technology shall periodically,
but not less than every five years, submit to the Committee on
Commerce, Science, and Transportation of the Senate and the
Committee on Science, Space, and Technology of the House of
Representatives a report summarizing the findings of the con-
sortium.

(4) COORDINATION.—As appropriate, the consortium is en-
couraged to engage with Federal agencies that fund research,
have a mission to transition or translate research results to
practical quantum applications, or have a mission that could
benefit from the development of quantum technologies, to in-
form and accelerate progress in such areas.

[(c) FUNDING.—The Director of the National Institute of Stand-
ards and Technology shall allocate up to $80,000,000 to carry out
the activities under this section for each of fiscal years 2019
through 2023, subject to the availability of appropriations.
Amounts made available to carry out this section shall be derived
from amounts appropriated or otherwise made available to the Na-
tional Institute of Standards and Technology.]

(¢) INTERNATIONAL QUANTUM RESEARCH AND METROLOGY.—

(1) IN GENERAL.—The Director of the National Institute of
Standards and Technology, in coordination with the Secretary
of State and the Director of the National Science Foundation,
shall promote, establish, and support international quantum in-
formation science, engineering, and technology research, metrol-
ogy research, and standardization, as appropriate, to enhance
international cooperation, meet United States commitments,
and support United States engagement in international stand-
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ards for quantum information science, engineering, and tech-
nology.

(2) ALIGNMENT.—In carrying out this section, the Director of
the National Institute of Standards and Technology shall en-
sure alignment with the National Quantum Information
Science Strategy and the U.S. Government National Standards
Strategy for Critical and Emerging Technology, or successor
strategies.

(3) RESTRICTIONS.—

(A) CONFUCIUS INSTITUTE.—None of the funds made
available under this section may be obligated or expended
to an institution of higher education that maintains a con-
tract or agreement between such institution and a Confu-
cius Institute or any successor of a Confucius Institute.

(B) FOREIGN COUNTRIES OR ENTITIES OF CONCERN.—
None of the funds made available under this section may
be obligated or expended to promote, establish, or finance
quantum research activities between a United States entity
and a foreign country of concern or foreign entity of con-
cern, except such restriction shall not apply to participation
by awardees in consensus-based international standardiza-
tion activities.

(d) POST QUANTUM CRYPTOGRAPHY DEPLOYMENT.—

(1) IN GENERAL.—The Director of the National Institute of
Standards and Technology, in consultation with the Secretary
of Homeland Security, the heads of Sector Risk Management
Agencies (as such term is defined in section 2200 of the Home-
land Security Act of 2002 (6 U.S.C. 650)), and private sector en-
tities, as appropriate, shall promote the voluntary development,
adoption, and deployment of standards relating to post-quan-
tum cryptography (as such term is defined in section 3 of the
Quantum Computing Cybersecurity Preparedness Act (6 U.S.C.
1526 note; Public Law 117-260)), including by—

(A) disseminating and making publicly available guid-
ance and resources to help organizations adopt and deploy
standards relating to post-quantum cryptography and min-
imize disruptions to current applications and systems
caused by cryptographic updates;

(B) providing technical assistance, as practicable, to enti-
ties that are at high risk of quantum cryptoanalytic at-
tacks, such as entities determined to be critical infrastruc-
ture (as such term is defined in section 1016(e) of Public
Law 107-56 (42 U.S.C. 5195¢c(e))) or digital infrastructure
providers; and

(C) conducting such other activities as determined nec-
essary by the Director to promote the development, adop-
tion, and deployment across the United States of standards
relating to post-quantum cryptography.

(2) GRANT PROGRAM.—

(A) IN GENERAL.—Subject to the availability of appro-
priations and after the date on which the Director of Na-
tional Institute of Standards and Technology has issued
standards relating to post-quantum cryptography, the Di-
rector may establish a program to identify and provide
technical assistance through the award of grants to entities



56

that are at high risk of quantum cryptoanalytic attacks, in-
cluding by granting funds for the adoption of such stand-
ards and the remediation of quantum-related
vulnerabilities.

(B) USE oF FUNDS.—Grants awarded to entities under
this paragraph may be used to cover reasonable costs, up
to a specified amount established by the Director of the Na-
tional Institute of Standards and Technology, for activities
to adopt standards relating to post-quantum cryptographic
and remediate quantum-related vulnerabilities.

(C) GUIDANCE.—The Director of the National Institute of
Standards and Technology may develop, and periodically
update, guidance, including relating to eligibility, applica-
tion disclosure requirements, grant amount and duration,
and any additional requirements regarding the award of
grants under this paragraph.

(D) CONSULTATION.—If the program described in this
paragraph is established, the Director of the National Insti-
tute of Standards and Technology shall consult with the
Director of the Cybersecurity and Infrastructure Security
Agency of the Department of Homeland Security, the heads
of other Sector Risk Management Agencies, and appro-
priate representatives of private sector entities, including
nonprofit organizations, to share information regarding the
grant program under this paragraph and guidance devel-
oped and updated under subparagraph (C).

(e) FUNDING.—Of the funds authorized to be appropriated for the
National Institute of Standards and Technology pursuant to section
10211 of the Research and Development, Competition, and Innova-
tion Act (Public Law 117-167) for scientific and technical research
and services laboratory activities, there is authorized to be appro-
priated to the Director of the National Institute of Standards and
Technology to carry out this section up to $85,000,000 for each of
fiscal years 2024 through 2027.

SEC. 202. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
QUANTUM CENTERS.

(a) ESTABLISHMENT.—

(1) IN GENERAL.—Subject to the availability of appropria-
tions, the Director of the National Institute of Standards and
Technology, in consultation with the heads of other Federal de-
partments and agencies, as appropriate, shall carry out a pro-
gram to establish and operate at least one, but not more than
three, centers to accelerate research, development, deployment,
and standardization of quantum information science, engineer-
ing, and technology.

(2) PROGRAM DETAILS.—

(A) COMPETITIVE, MERIT-REVIEWED PROCESS.—The cen-
ters shall be established through a competitive, merit-re-
viewed process.

(B) APPLICATIONS.—An eligible applicant described in
subparagraph (C) shall submit to the Director of the Na-
tional Institute of Standards and Technology an applica-
tion at such time, in such manner, and containing such in-
formation as the Director determines to be appropriate.
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(C) ELIGIBLE APPLICANTS.—Eligible applicants described
in this subparagraph are the following:

(i) Institutions of higher education.

(it) Nonprofit organizations.

(iit) Multi-institutions collaborations, including mul-
tiple types of research institutions, private sector enti-
ties, Federal laboratories, and nonprofit organizations,
or a consortia thereof.

(iv) Any other entity the Director determines appro-
priate.

(3) SELECTION OF TOPICS.—The Director of the National In-
stitute of Standards and Technology shall solicit proposals and
prioritize the following topics in the initial selection of centers,
subject to merit-review:

(A) Quantum sensing and measurement.
(B) Quantum engineering.

(b) REQUIREMENTS.—To the maximum extent practicable, centers
developed, constructed, operated, or maintained under this section
shall serve the mission of the National Institute of Standards and
Technology, for the benefit of the broader United States quantum in-
formation science community, to develop processes for the following
purposes—

(1) Advancing research and standardization in quantum in-
formation science, engineering, and technology.

(2) Advancing technology transfer.

(3) Improving the competitiveness of the United States.

(¢) COORDINATION.—The Director of the National Institute of
Standards and Technology shall ensure coordination, and avoid un-
necessary duplication of, the activities carried out under this section
with existing activities of the Institute, other activities carried out
under this Act, and other related programs, as appropriate.

(d) SELECTION AND DURATION.—

(1) IN GENERAL.—The centers established under this section
are authorized to carry out activities for a period of five years.

(2) RENEWAL.—Each center established under this section
may be renewed for an additional period of five years following
a successful merit-based review by the Director.

(3) TERMINATION.—Consistent with the authorities of the Na-
tional Institute of Standards and Technology, the Director of
the National Institute of Standards and Technology may termi-
nate an underperforming center for cause during the perform-
ance period.

(e) FUNDING.—The Director of the National Institute of Standards
and Technology shall allocate up to $18,000,000 for each center es-
tablished under this section for each of fiscal years 2024 through
2028, subject to the availability of appropriations. Amounts made
available to carry out this section shall be derived from amounts ap-
propriated or otherwise made available to the National Institute of
Standards and Technology.

SEC. 203. RESEARCH SECURITY.

The activities authorized under title II shall be applied in a man-
ner consistent with subtitle D of title VI of the Research and Devel-
opment, Competition, and Innovation Act (enacted as division B of
Public Law 117-167; 42 U.S.C. 19231 et seq.).
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TITLE III—NATIONAL SCIENCE
FOUNDATION QUANTUM ACTIVITIES

SEC. 301. QUANTUM INFORMATION SCIENCE, ENGINEERING, AND

TECHNOLOGY RESEARCH AND EDUCATION PROGRAM.

(a) IN GENERAL.—The Director of the National Science Founda-
tion shall carry out a [basic] research and education program on
quantum information [science and engineering] science, engineer-
ing, and technology, including the competitive award of grants to
institutions of higher education or eligible nonprofit organizations
(or consortia thereof).

(b) PROGRAM COMPONENTS.—

(1) IN GENERAL.—In carrying out the program under sub-
section (a), the Director of the National Science Foundation
shall carry out activities that—

(A) support [basic] interdisciplinary quantum informa-
tion [science and engineeringl] science, engineering, and
technology research; and

(B) support [human resources] education and workforce
development in all aspects of quantum information
[science and engineeringl science, engineering, and tech-
nology.

(2) REQUIREMENTS.—The activities described in paragraph
(1) shall include—

(A) using the existing programs of the National Science
Foundation, in collaboration with other Federal depart-
ments and agencies, as appropriate—

(i) to improve the teaching and learning of quantum
information [science and engineeringl science, engi-
neering, and technology at the K-12, vocational, un-
dergraduate, graduate, and postgraduate levels; [and]

(i1) to increase participation in the quantum fields,
including by individuals identified in sections 33 and
34 of the Science and Engineering Equal Opportuni-
ties Act (42 U.S.C. 1885a, 1885b); and

(iit) to pursue research at the frontiers of quantum
information science, engineering, and technology, and
explore solutions to important challenges for the devel-
opment, application, and commercialization of quan-
tum technologies;

(B) formulating goals for quantum information [science
and engineeringl science, engineering, and technology re-
search and education activities to be supported by the Na-
tional Science Foundation;

(C) leveraging the collective body of knowledge from ex-
isting quantum information [science and engineering]
science, engineering, and technology research and edu-
cation activities;

(D) coordinating research efforts funded through existing
programs across the directorates of the National Science
Foundation; [and]

(E) engaging with other Federal departments and agen-
cies, research communities, and potential users of informa-
tion produced under this sectionl.l; and
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(F) providing infrastructure to support academic quan-
tum information science, engineering, and technology, in-
cluding through existing infrastructure programs and new
activities.

[(c) GRADUATE TRAINEESHIPS.—The Director of the National
Science Foundation may establish a program to provide
traineeships to graduate students at institutions of higher edu-
cation within the United States who are citizens of the United
States and who choose to pursue masters or doctoral degrees in
quantum information science.]

(¢) STUDENT TRAINEESHIPS, FELLOWSHIPS, AND OTHER MOD-
ELS.—

(1) IN GENERAL.—The Director of the National Science Foun-
dation, in consultation with heads of Federal agencies the Di-
rector considers appropriate, shall award grants to institutions
of higher education or eligible nonprofit organizations (or con-
sortia thereof) to increase capacity and broaden participation,
including through provisioning of experiential opportunities,
where appropriate, in quantum information science, engineer-
ing, and technology and other related disciplines.

(2) QUANTUM TRAINEESHIPS.—The Director of the National
Science Foundation may establish or use existing programs to
make awards to institutions of higher education or nonprofit or-
ganizations (or consortia thereof) to provide traineeships to
graduate students at institutions of higher education within the
United States who are citizens of the United States and who
choose or plan to pursue masters or doctoral degrees in quan-
tum information science, engineering, and technology, or related
fields, and by providing students with opportunities for re-
search experiences in government or industry related to such
students’ quantum studies.

(3) QUANTUM FELLOWSHIPS AND SCHOLARSHIPS.—

(A) IN GENERAL.—The Director of the National Science
Foundation may establish or use existing programs to sup-
port fellowships and scholarships for students at institu-
tions of higher education for the purpose of increasing
quantum information science, engineering, and technology
exposure for undergraduate and graduate STEM students
and increasing post-graduation employment opportunities
for STEM students.

(B) REQUIREMENTS.—Eligible participants in the fellow-
ship and scholarship program shall—

(i) be enrolled in or have graduated from a STEM
degree program at a domestic institution of higher edu-
cation; and

(it) have taken at least one quantum-science or quan-
tum-relevant course as part of their degree programs.

(C) CONSIDERATIONS.—Eligible fellowships and scholar-
ships may include temporary quantum-related positions at
State or Federal agencies, national laboratories, private
sector entities, institutions of higher education, the Quan-
tum Centers and Institute established in sections 202, 302,
402, and 502, or other quantum-relevant entities, as deter-
mined appropriate by the Director.
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(D) COMPETITIVE AWARDS.—Fellowships and scholarships
shall be competitively awarded through a merit-review
process. The Director of the National Science Foundation
may prioritize fellowships that include an industry partner
that provides financial assistance to the applicant for direct
or indirect costs.

(4) QUANTUM RESEARCH EXPERIENCES FOR UNDERGRADU-
ATES.—The Director of the National Science Foundation shall
seek to increase opportunities for quantum research for under-
graduate students by encouraging proposals in quantum infor-
mation science, engineering, and technology, through the re-
search experiences for undergraduates pursuant to section 514
of the America COMPETES Reauthorization Act of 2010 (42
U.S.C. 1862p-6).

(5) CO-OPERATIVE EDUCATION PROGRAMS.—The Director of the
National Science Foundation may establish or use existing pro-
grams to support cooperative education programs between insti-
tutions of higher education and employers that increase oppor-
tunities for undergraduate students to acquire experiential
learning and professional experiences in quantum information
sciences, engineering, and technology.

(6) PARTNERSHIPS.—In carrying out the activities under this
subsection, the Director of the National Science Foundation
shall encourage awardees to partner with relevant Federal
agencies, Federal laboratories, industry and other private sector
organizations, and nonprofit organizations to facilitate the ex-
pansion of workforce pathways and hands-on learning experi-
ences.

(d) INCORPORATING [QISE] QISET INTO STEM CURRICULUM.—

(1) IN GENERAL.—The Director of the National Science Foun-
dation shall, through programs carried out or supported by the
National Science Foundation, seek to increase the integration
of quantum [information science and engineering (referred to
in this subsection as “QISE”)] information science, engineering,
and technology (referred to in this subsection as QISET) into
the STEM curriculum at all education levels, including commu-
nity colleges and career and technical education entities, as
considered appropriate by the Director.

(2) CURRICULUM INTEGRATION.—The curriculum integration
under paragraph (1) may include the following:

(A) Methods to conceptualize [QISE] quantum informa-
tion science, engineering, and technology for elementary,
middle, and high school curricula.

(B) Methods for strengthening foundational mathematics
and science curricula.

(C) Methods for integrating students who are under-
served or historically underrepresented groups in STEM.

(D) Age-appropriate materials that apply the principles
of quantum information science, engineering, and tech-
nology in STEM fields, including those relevant to emerg-
ing technologies, such as artificial intelligence, microelec-
tronics, and nano technology.

(E) Informal education methods to enhance experiences of
students of all ages with quantum information science, en-
gineering, and technology concepts and applications.
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[(E)] (F) Recommendations for the standardization of
key concepts, definitions, and curriculum criteria across
government, academia, and industry.

(G) Methods to introduce security and other potential so-
cietal dimensions associated with quantum information
science, engineering, and technology into STEM curricula.

[(F)] (H) Materials that specifically address the findings
and outcomes of the study to evaluate and make rec-
ommendations for the quantum information science, engi-
neering, and technology workforce pursuant to subsection
(d) of section 10661 of the Research and Development,
Competition, and Innovation Act and strategies to account
for (‘iche skills and workforce needs identified through such
study.

(8) COORDINATION.—In carrying out this subsection, the Di-
rector shall coordinate with relevant Federal agencies, and con-
sult with nongovernmental entities with expertise in [QISE]
quantum information science, engineering, and technology, as
appropriate, which may include institutions eligible to partici-
pate in the Established Program to Stimulate Competitive Re-
search (EPSCoR).

[(4) DEFINITION.—In this subsection, the term “STEM”
means the academic and professional disciplines of science,
technology, engineering, and mathematics, including computer
science. ]

(e) QUANTUM RESEARCH EXPERIENCES FOR TEACHERS.—The Di-
rector of the National Science Foundation shall seek to increase op-
portunities to engage educators, principals, or other school leaders
of K-12 students in professional learning opportunities to enhance
quantum information science, engineering, and technology knowl-
edge, including by—

(1) providing hands-on training and research opportunities
for such educators at Federal Laboratories, institutions of high-
er education, or in industry; and

(2) developing best practices.

(f) EXPANDING CAPACITY IN QUANTUM INFORMATION SCIENCE, EN-
GINEERING, AND TECHNOLOGY (QISET).—

(1) IN GENERAL.—The Director of the National Science Foun-
dation, in consultation with the heads of Federal agencies the
Director considers appropriate, shall make awards on a com-
petitive, merit-reviewed basis to eligible institutions of higher
education or eligible nonprofit organizations (or consortia there-
of) to increase research capacity, education and infrastructure
capacity, and broaden participation in quantum information
science, engineering, and technology and related disciplines, in-
cluding by—

(A) supporting curriculum development in quantum in-
formation science, engineering, and technology as described
in section 301(d) of the National Quantum Initiative Act
(15 U.S.C. 8841(d));

(B) building upon the activities carried out under the
Next Generation Quantum Leaders Pilot Program author-
ized under section 10661(f) of the Research and Develop-
ment, Competition, and Innovation Act (Public Law 117-
167; 42 U.S.C. 19261(f)); and
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(C) leveraging the readiness for the involvement of local
research and education communities to secure a talent pipe-
line in quantum information science, engineering, and tech-
nology to meet the workforce needs of industry, government,
and academia.

(2) COLLABORATIONS.—A collaboration receiving an award
under this subsection may include institutions of higher edu-
cation, nonprofit organizations, and private sector entities.

(3) ELIGIBLE INSTITUTION OF HIGHER EDUCATION DEFINED.—
In this subsection, the term “eligible institution of higher edu-
cation” means an institution of higher education, that, accord-
ing to the data published by the National Center for Science
and Engineering Statistics, is not, on average, among the top
100 institutions in Federal research and development expendi-
tures during the 3- year period prior to the year of the award.

(4) REQUIREMENTS.—To receive an award under this sub-
section, an eligible institution shall submit to the Director of the
National Science Foundation an application that includes the
following:

(A) A plan to sustain proposed activities beyond the dura-
tion of the award.

(B) Proposed quantum information science, engineering,
and technology disciplines and focus areas the eligible in-
stitution is prepared to engage in to significantly build up
its quantum information science, engineering, and tech-
nology research and education capacity.

(C) A plan for education and workforce development,
which may include K-12 and post-secondary education pro-
grams and activities, workforce training and career and
technical education programs and activities, under-
graduate, graduate, and postdoctoral education, and infor-
mal education programs and activities.

(5) ACTIVITIES.—Awards under this subsection to support re-
search and related activities may include the activities relating
to the following:

(A) Development or expansion of research programs in
disciplines and focus areas specified in paragraph (4)(B).

(B) Faculty recruitment and professional development in
disciplines and focus areas specified in paragraph (4)(B).

(C) Bridge programs focused on preparing post-bacca-
laureate students for graduate programs in quantum infor-
mation science, engineering, and technology.

(D) To build research capacity and infrastructure at an
eligible institution in disciplines and focus areas specified
in paragraph (4)(B).

(E) An assessment of capacity-building and research in-
frastructure needs identified in paragraph (4)(B).

(F) Administrative research development support.

(G) Other activities necessary to build research capacity
in quantum information science, engineering, and tech-
nology.

(6) ADDITIONAL CONSIDERATIONS.—In making awards under
this subsection, the Director of the National Science Foundation
may also consider the following:
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(A) The extent to which the eligible applicant will support
students from diverse backgrounds, including first-genera-
tion undergraduate students.

(B) The geographic and institutional diversity of eligible
applicants.

(C) How the eligible applicant can leverage public-private
partnerships and existing research partnerships with Fed-
eral agencies.

(7) DUPLICATION.—The Director of the National Science
Foundation shall ensure awards made under this subsection
are complimentary to and not duplicative of existing programs.

(g) FACULTY MID-CAREER DEVELOPMENT AWARDS.—The Director
of the National Science Foundation may provide awards to support
mid-career scientists and faculty to upgrade, develop, or acquire es-
sential research instruments to start new research activities, or ex-
pand existing activities, focused on quantum information science,
engineering and technology.

(h) INTERNATIONAL RESEARCH ON QUANTUM INFORMATION
SCIENCE, ENGINEERING, AND TECHNOLOGY.—

(1) IN GENERAL.—The Director of the National Science Foun-
dation, in coordination with the Secretary of State and the Sec-
retary of Commerce, shall support international quantum infor-
mation science, engineering, and technology research, as appro-
priate, to enhance international cooperation and meet United
States commitments, including as part of the terms and condi-
tions of bilateral or multilateral quantum information science,
engineering, and technology research agreements.

(2) ALIGNMENT.—In carrying out this subsection, the Director
of the National Science Foundation shall ensure alignment with
the national Quantum Information Strategy in accordance with
Executive Order 14073 or successor strategies.

(3) PRIORITY.—The Director shall prioritize research pro-
grams with countries that have signed a Quantum Cooperation
Statement with the United States.

(4) RESTRICTIONS.—

(A) CONFUCIUS INSTITUTE.—None of the funds made
available under this section may be obligated or expended
to an institution of higher education that maintains a con-
tract or agreement between such institution and a Confu-
cius Institute or any successor of a Confucius Institute.

(B) FOREIGN COUNTRY OF CONCERN AND FOREIGN ENTITY
OF CONCERN.—None of the funds made available under this
section may be obligated or expended to promote, establish,
or finance quantum research activities between a United
States entity and a foreign country of concern or foreign en-
tity of concern.

(i) UPGRADING AND IMPROVING ACCESS TO QUANTUM RESEARCH
RESOURCES.—

(1) IN GENERAL.—In carrying out the activities described in
this section, the Director of the National Science Foundation, in
consultation with the heads of other Federal departments and
agencies, as appropriate, shall award grants to institutions of
higher education or eligible nonprofit organizations (or con-
sortia thereof) to upgrade research facilities and improve access
to research resources, such as equipment and instrumentation,
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that is needed for research and development in quantum infor-
mation science, engineering, and technology.

(2) PURPOSE.—Grants under paragraph (1) shall be used to
facilitate quantum information science, engineering, and tech-
nology research and development, including by carrying out the
following:

(A) Upgrading or adding research resources to accelerate
the development of quantum technologies, including capa-
bilities focused on addressing the roadblocks to implemen-
tation, and meet the materials, advanced materials devel-
opment, high performance computing, heterogeneous com-
puting, networking, software, data, clean room, and device
nzeds of the scientific community and the quantum supply
chain.

(B) Enhancing access to equipment and instrumentation,
including at partnering institutions, by facilitating infor-
mation sharing, coordination, scheduling, education, and
training, including activities that provide meaningful
hands-on learning experiences for students, including at
community and technical colleges.

(C) Enabling professional staff to support the operation
and improvement of research resources used for quantum
information science, engineering, and technology.

(3) REQUIREMENTS.—An institution of higher education or an
eligible nonprofit organization (or a consortium thereof) and in-
dustry partners seeking funding under this subsection shall
submit to the Director of the National Science Foundation an
application at such time, in such manner, and containing such
information as the Director may require.

(j) FUNDING.—Of the funds authorized to be appropriated to the
National Science Foundation pursuant to section 10303 of the Re-
search and Development, Competition, and Innovation Act (Public
Law 117-167) for research and related activities, there is authorized
to be appropriated to the Director of the National Science Founda-
tion to carry out this section up to $141,000,000 for each of fiscal
years 2024 through 2027.

SEC. 302. MULTIDISCIPLINARY CENTERS FOR QUANTUM RESEARCH

AND EDUCATION.

(a) IN GENERAL.—The Director of the National Science Founda-
tion, in consultation with other Federal departments and agencies,
as appropriate, shall award grants to institutions of higher edu-
cation or eligible nonprofit organizations (or consortia thereof) to
establish at least 2, but not more than [5]1 10, Multidisciplinary
Centers for Quantum Research and Education (referred to in this
section as “Centers”).

(b) COLLABORATIONS.—A collaboration receiving an award under
this subsection may include institutions of higher education, non-
profit organizations, and private sector entities.

(¢) PURPOSE.—The purpose of the Centers shall be to conduct
[basic] research and education activities in support of the goals
and priorities established under section 103(d)(2), including by—

(1) continuing to advance quantum information [science and
engineering] science, engineering, and technology;

(2) supporting curriculum and workforce development in
quantum information science [and engineeringl, engineering,
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and technology, including leveraging or expanding activities es-
tablished pursuant to section 301(d); and

(3) fostering innovation by bringing industry perspectives to
quantum research and workforce development, including by
leveraging industry knowledge and resources.

(d) REQUIREMENTS.—

(1) IN GENERAL.—An institution of higher education or an el-
igible nonprofit organization (or a consortium thereof) seeking
funding under this section shall submit an application to the
Director of the National Science Foundation at such time, in
such manner, and containing such information as the Director
may require.

(2) ApPPLICATIONS.—Each application under paragraph (1)
shall include a description of—

(A) how the Center will work with other research insti-
tutions and industry partners to leverage expertise in
[quantum sciencel quantum information science, engineer-
ing, and technology, education and curriculum develop-
ment, and technology transfer;

(B) how the Center will promote active collaboration
among researchers in multiple disciplines involved in
quantum research, including physics, engineering, mathe-
matics, computer science, chemistry, health, and material
science;

(C) how the Center will support long-term and short-
term workforce development in the quantum field, includ-
ing how each participant will develop and implement out-
reach activities to increase the participation of women and
other students from groups historically underrepresented in
STEM;

(D) how the Center can support an innovation ecosystem
to work with industry to translate Center research into ap-
plications; [and]

(E) a long-term plan to become self-sustaining after the
expiration of funding under this sectionl.l; and

(F) how the Center will participate in international col-
laborations, as appropriate, to build a trusted global re-
search network with allies and partners of the United
States and other countries that share values with the
United States, including respect for international norms of
fair competition.

(e) SELECTION AND DURATION.—

(1) IN GENERAL.—Each Center established under this section
is authorized to carry out activities for a period of 5 years.

[(2) REAPPLICATION.—An awardee may reapply for addi-
tional, subsequent periods of 5 years on a competitive, merit-
reviewed basis.]

(2) REAPPLICATION.—An awardee may reapply for an addi-
tional, subsequent period of 5 years following a successful,
merit-based review.

(3) TERMINATION.—Consistent with the authorities of the Na-
tional Science Foundation, the Director of the National Science
Foundation may terminate an underperforming Center for
cause during the performance period.
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(f) FUNDING.—The Director of the National Science Foundation
shall allocate up to $10,000,000 for each Center established under
this section for each of fiscal years [2019 through 20231 2024
through 2028, subject to the availability of appropriations.
Amounts made available to carry out this section shall be derived
from amounts appropriated or otherwise made available to the Na-
tional Science Foundation.

SEC. 303. QUANTUM RESKILLING, EDUCATION, AND WORKFORCE
(QREW) COORDINATION HUB.

(a) IN GENERAL.—The Director of the National Science Founda-
tion, in consultation with the Director of the National Institute of
Standards and Technology, the Secretary of Energy, and the heads
of other relevant Federal departments and agencies, as appropriate,
shall make an award to a consortium led by an institution of higher
education or an eligible nonprofit organization to establish a Quan-
tum Reskilling, Education, and Workforce Coordination Hub (in
this section referred to as the “Hub”).

(b) CONSORTIUM.—The Hub established pursuant to subsection (a)
shall include not fewer than four institutions of higher education,
including not fewer than two community colleges, and may include
career and technical schools, nonprofit organizations, and private
sector entities.

(¢) PURPOSE.—The purpose of this Hub shall be to—

(1) identify and address cross-cutting workforce development
challenges in quantum information science, engineering, and
technology, and the quantum industry, by serving as a national
and regional clearinghouse; and

(2) facilitate the establishment of programs to disseminate to
institutions of higher education and career and technical edu-
cation entities model curricula, best practices, and instructional
materials.

(d) AcTiviTIES.—The activities of the Hub may include the fol-
lowing:

(1) Testing, implementing, scaling, disseminating, and stand-
ardizing materials, methods, best practices, and other outputs
developed through activities under this Act.

(2) Increasing the integration of quantum information
science, engineering, and technology content into STEM cur-
ricula at all education levels, including career and technical
education programs.

(3) Providing opportunities for STEM degree students to pro-
vide feedback on quantum information science, engineering,
and technology curricula.

(4) Facilitating post-education employment opportunities and
workforce pathways for STEM degree recipients in quantum-re-
lated industries, including by facilitating opportunities for in-
ternships, externships, fellowships, and other such activities as
determined by the Director, including through the establish-
ment of a publicly accessible online portal.

(5) Coordinating with quantum industry and nonprofit enti-
ties and small and medium-sized businesses and startups to in-
form and enhance the quality and availability of quantum edu-
cation in STEM degree programs, including through the pro-
motion of post-graduation opportunities for STEM students out-
side the classroom to increase exposure to quantum industries.
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(6) Supporting activities and programs to enhance the recruit-
ment of students from groups historically underrepresented in
STEM to pursue undergraduate and graduate studies in quan-
tum information science, engineering, and technology.

(7) Developing, testing, implementing, and coordinating ca-
reer development programs and strategies for pre-university
and university educators for the purpose of increasing the num-
ber of quantum-informed educators at all levels of education,
including by carrying out the following:

(A) Hosting career development workshops.

(B) Developing in-house and distance learning career de-
velopment tools for public use.

(C) Facilitating access to related quantum technology,
tools, and resources.

(D) Developing training, research, and professional devel-
opment programs, including innovative pre-service and in-
service programs.

(E) Facilitating relationships with State and local enti-
ties to increase awareness of and promote quantum-related
career development activities at the Hub.

(8) Establishing a framework for performing ongoing regular
data collection and analysis for the quantum workforce to re-
port on trends, and perform other activities that expand the un-
derstanding of the current and future needs of the quantum in-
dustry, and education capacity or readiness of the quantum
workforce. Such activities shall complement or align with, as
relevant, authorized quantum and STEM workforce studies
under section 10661(d) of the Research and Development, Com-
petition, and Innovation Act (42 U.S.C. 19261(d)).

(9) Facilitating public education and outreach activities to en-
hance the understanding and awareness of quantum informa-
tion science, engineering, and technology to a boarder commu-
nity to satisfy broader impact requirements of award applica-
tions.

(10) Encouraging coordination on quantum education in the
broader STEM community.

(e) QREW QUANTUM FELLOWSHIP PROGRAM.—Subject to the re-
strictions outlined in subsection (c) of section 301, the Hub may sup-
port education or policy fellowships for students at entities partici-
pating in the consortium under subsection (a) or at other research
centers established pursuant to this Act at the National Science
Foundation, the National Institute of Standards and Technology,
the Department of Energy, or the National Aeronautics and Space
Administration, for the purpose of supporting the activities de-
scribed in subsection (d).

(f) INDUSTRY COORDINATION.—The Hub shall collaborate with the
Quantum Consortium established in section 201(b) or other industry
consortia to identify, publish, facilitate, or enable quantum-related
education and workforce development opportunities as described in
subsections (c¢) and (d).

(g) APPLICATION.—A consortium seeking funding under this sec-
tion shall submit to the Director of the National Science Foundation
an application at such time, in such manner, and containing such
information as the Director may require. Each application shall in-
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clude a description of how the consortium shall carry out the fol-
lowing:

(1) Contribute to the success of the Hub and fulfill the pur-
poses of the Hub.

(2) Include industry participation in fulfilling the purposes of
the Hub.

(3) Collaborate with other members of the consortium to share
expertise in integrating quantum information science, engineer-
ing, and technology into existing STEM programs and other
relevant fields and disciplines.

(4) Support long-term and short-term workforce development
in the quantum field.

(5) Develop and implement outreach activities to increase the
participation of women and other students from groups histori-
cally underrepresented in STEM.

(h) SELECTION AND DURATION.—

(1) IN GENERAL.—The Hub established under this section is
authorized to carry out activities for a period of 5 years.

(2) REAPPLICATION.—An awardee may reapply for an addi-
tional, subsequent period of 5 years following a successful,
merit-based review.

(3) TERMINATION.—Consistent with the authorities of the Na-
tional Science Foundation, the Director of the National Science
Foundation may terminate the Hub if it is underperforming
during the performance period.

(i) COORDINATION.—The Hub shall coordinate with other research
centers established under this Act at the National Science Founda-
tion, the National Institute of Standards and Technology, the De-
partment of Energy, the National Aeronautics and Space Adminis-
tration, and other relevant Federal agencies, as appropriate, on ac-
tivities and resources.

(j) FUNDING.—The Director of the National Science Foundation
shall allocate up to $10,000,000 for the Hub for each of fiscal years
2024 through 2028, subject to the availability of appropriations.
Amounts made available to carry out this section shall be derived
from amounts appropriated or otherwise made available to the Na-
tional Science Foundation.

SEC. 304. QUANTUM TESTBEDS.

(a) IN GENERAL.—Not later than one year after the date of the en-
actment of this Act, the Director of the National Science Founda-
tion, in coordination with the Director of the National Institute of
Standards and Technology, the Secretary of Energy, and the heads
of other Federal agencies, as determined appropriate by the Director
of the National Science Foundation, shall make awards on a com-
petitive, merit-reviewed basis to institutions of higher education,
nonprofit organizations, Federally Funded Research and Develop-
ment Centers, or consortia thereof, to establish not more than five
testbeds for quantum applications research and development.

(b) PURPOSES.—The quantum testbeds established under sub-
section (a) shall focus on advancing research and development for
near-term and medium-term quantum application use cases by pro-
viding accessible research resources to academia and industry for
developing and testing such use cases, including through proof-of-
concept testing, demonstrations, pilot projects, and prototyping.
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(¢) APPLICATION PROPOSALS.—An applicant for an award under
this section shall submit to the Director a proposal at such time, in
such manner, and containing such information as the Director may
reasonably require. The proposal shall, at a minimum, describe the
following:

(1) How the applicant will assemble a workforce, including
from populations that are historically underrepresented in
STEM, with the skills needed to operate a quantum testbed.

(2) How the applicant will ensure broad access to a quantum
testbed, including for start-ups and small businesses.

(3) How a quantum testbed will operate after Federal funding
has ended.

(d) PRIORITIZATION.—The Director of the National Science Foun-
dation shall prioritize the following:

(1) Applicants that ensure not less than 25 percent of the cost
for a testbed awarded under this section is provided by private
or non-Federal entities, including in-kind contributions.

(2) Awards for consortia that include quantum industry par-
ticipation.

(e) ROLES AND RESPONSIBILITIES.—The Director of the National
Science Foundation shall be responsible for the following:

(1) Maintaining a record of notable outcomes from each quan-
tum testbed established under this section.

(2) Partnering with other Federal agencies to enable opportu-
nities for quantum testbed outcomes to be appropriately taken
up by such agencies in alignment with the missions of such
agencies.

(3) Not later than one year after the date of the enactment of
this section and every two years thereafter until December 31,
2030, briefing the appropriate committees of Congress on the
status of such quantum testbeds and providing recommenda-
tions for improving such quantum testbeds.

(f) COORDINATION.—In establishing quantum testbeds under this
section, the Director of the National Science Foundation shall en-
sure coordination with other testbeds and other quantum facilities
hosting Federal quantum technology and infrastructure supported
by the National Science Foundation, including those authorized
pursuant to section 10390 of the Research and Development, Com-
petition, and Innovation Act (Public Law 117-167; 42 U.S.C.
10990), or by other Federal agencies as determined appropriate by
the Director, to avoid duplication and maximize use of Federal re-
sources.

(g) STAKEHOLDER COLLABORATION.—In carrying out this section,
the Director of the National Science Foundation shall collaborate
with the Quantum Consortium established pursuant to section
201(b) to accomplish the purposes of the quantum testbeds program
described in subsection (b) and ensure there is strong collaboration
with industry stakeholders. The Director may also engage with Na-
tional Laboratories, federally funded research and development cen-
ters, industry, and other members of the United States quantum
ecosystem.

(h) GEOGRAPHIC DIVERSITY.—The Director shall ensure regional
and geographic diversity in issuing awards under this section.

(i) FUNDING.—The Director of the National Science Foundation
shall allocate up to $50,000,000 for the quantum testbeds under this
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section for each fiscal years 2024 through 2028, subject to the avail-
ability of appropriations. Amounts made available to carry out this
section shall be derived from amounts appropriated or otherwise
made available to the National Science Foundation.

SEC. 305. RESEARCH SECURITY.
The activities authorized under title III shall be applied in a
manner consistent with subtitle D of title VI of the Research and

Development, Competition, and Innovation Act (enacted as division
B of Public Law 117-167; 42 U.S.C. 19231 et seq.).

TITLE IV—_DEPARTMENT OF ENERGY
QUANTUM ACTIVITIES

SEC. 401. QUANTUM INFORMATION SCIENCE RESEARCH PROGRAM.

[(a) IN GENERAL.—The Secretary of Energy shall carry out a
basic research program on quantum information science.]

(a) IN GENERAL.—The Secretary of Energy shall carry out a re-
search, development, and demonstration program on quantum in-
formation science, engineering, and technology.

(b) PROGRAM COMPONENTS.—In carrying out the program under
subsection (a), the Secretary of Energy shall—

(1) formulate goals for quantum information science, engi-
neering, and technology research to be supported by the De-
partment of Energy;

(2) leverage the collective body of knowledge from existing
quantum information science research;

[L(3)]1 (5) provide research experiences and training for addi-
tional undergraduate and graduate students in quantum infor-
mation science, including in the fields of—

[(A) quantum information theory;

[(B) quantum physics;

[(C) quantum computational science;

[(D) applied mathematics and algorithm development;

[(E) quantum networking;

[(F) quantum sensing and detection; and

[(G) materials science and engineering;]

(3) operate National Quantum Information Science Research
Centers to accelerate and scale up scientific and technical
breakthroughs in quantum information science, engineering,
and technology, and maintain state-of-the-art infrastructure for
quantum researchers and industry partners, in accordance with
section 402;

(4) conduct cooperative research with industry, National Lab-
oratories, institutions of higher education, and other research
institutions to facilitate the development and demonstration of
quantum information science, engineering, and technology, in-
cluding in the fields of—

(A) quantum information theory;

(B) quantum physics;

(C) quantum computational science, including hardware
and software, including artificial intelligence, machine
learning and data science;

(D) quantum data storage, including hardware and soft-
ware for energy efficient data centers;
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(E) applied mathematics and algorithm development;

(F) quantum communications and networking, including
hardware and software for quantum communications and
networking;

(G) quantum sensing and detection;

(H) materials science and engineering;

(D quantum modeling and simulation, including molec-
ular modeling;

(J) near- and long-term application development in a
range of areas as determined by the Secretary, such as ma-
terials discovery, advanced manufacturing, cybersecurity,
energy efficiency and energy technologies, energy storage
and electric grid management;

(K) quantum chemistry;

(L) quantum biology;

(M) superconductive and high-performance microelec-
tronics; and

(N) quantum security technologies;

(5) provide research experiences and training for additional
undergraduate and graduate students in quantum information
science, engineering, and technology, including in the fields
specified in paragraph (4);

[(4)] (6) coordinate research efforts funded through existing
programs across the Department of Energy, including—

(A) the Nanoscale Science Research Centers;

(B) the Energy Frontier Research Centers;

(C) the Energy Innovation Hubs;

(D) the National Laboratories;

(E) the Advanced Research Projects Agency; [and]

(F) the Office of Electricity;

(G) the Office of Cybersecurity, Energy Security, and
Emergency Response;

(H) the Office of Fossil Energy and Carbon Management;

(D the Office of Technology Transitions; and

(F) the National Quantum Information Science Research
Centers; and

[(5)1 (7) coordinate with other Federal departments and
agencies, research communities, and potential users of infor-
mation produced under this sectionl.l and other relevant ef-
forts as defined by the Secretary of Energy; and

(8) leverage the collective body of knowledge and data, includ-
ing experience and resources from existing Federal research ac-
tivities and commercially-available quantum computing hard-
ware and software to the extent practicable.

(c) QUANTUM HIGH PERFORMANCE COMPUTING STRATEGIC
PLAN.—Not later than one year after the date of the enactment of
this subsection, the Secretary of Energy shall submit to Congress a
report containing a 10-year strategic plan to guide Federal pro-
grams in designing, expanding, commercializing, and procuring hy-
brid, high performance computing systems featuring the ability to
integrate a diverse set of resources, including artificial intelligence
and machine learning, accelerated by quantum supercomputers to
enable the Department of Energy’s computing facilities to continu-
ously advance computing resources. Such strategic plan shall in-
clude the following:
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(1) A conceptual plan to leverage capabilities and infrastruc-
ture from the exascale computing program, as the Secretary of
Energy determines necessary.

(2) A plan to minimize disruptions to the advanced scientific
computing workforce.

(3) A consideration of a diversity of quantum computing mo-
dalities.

(4) A plan to integrate cloud access of commercially available
quantum hardware and software to complement on-premises
high performance computing systems and resources consistent
with the QUEST program under section 404.

(5) Implement the plan developed under this section.

(d) INDUSTRY OUTREACH.—In carrying out the program under
subsection (a) the Secretary of Energy shall support the quantum
technology industry and promote commercialization of applications
of quantum technology relevant to the Department’s activities by
carrying out the following:

(1) Educating—

(A) the energy industry on near term and commercially
available quantum technologies; and

(B) the quantum industry on potential energy applica-
tions.

(2) Accelerating the advancements of United States quantum
computing, communications, networking, sensing, and security
capabilities to protect and optimize the energy sector.

(3) Advancing relevant domestic supply chains, manufac-
turing capabilities, and associated simulations or modeling ca-
pabilities.

(4) Facilitating commercialization of quantum technologies
from National Laboratories and engaging with the Quantum
Consortium established pursuant to section 201(b) and other or-
ganizations, as applicable, to transition component technologies
to help facilitate, as appropriate, the development of a quantum
supply chain.

(5) Where appropriate, promoting participation by small and
medium-sized businesses and startups.

(e) FUNDING.—OY the funds authorized to be appropriated for the
Department of Energy’s Office of Science pursuant to section 317 of
the Department of Energy Research and Innovation Act, there is au-
thorized to be appropriated to the Secretary to carry out the activi-
ties under this section up to $130,000,000 for each fiscal years 2024
through 2027.

SEC. 401A. DEPARTMENT OF ENERGY QUANTUM INSTRUMENTATION
AND FOUNDRY PROGRAM.

(a) IN GENERAL.—The Secretary of Energy shall establish a quan-
tum instrumentation and infrastructure foundry program to carry
out the following:

(1) Maintain United States leadership in quantum informa-
tion science, engineering, and technology.

(2) Develop domestic quantum supply chains.

(3) Provide resources for the broader scientific community.

(4) Support activities carried out under sections 401, 403, and
404.

(b) PROGRAM COMPONENTS.—In carrying out the program under
subsection (a), the Secretary of Energy shall design, build, develop,
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purchase, and commercialize specialized equipment, laboratory in-
frastructure, and state-of-the-art instrumentation to advance quan-
tum engineering research and the development of quantum compo-
nent technologies at a scale sufficient to meet the needs of the sci-
eméiﬁc community and enable commercialization of quantum tech-
nology.

(¢) QUANTUM FOUNDRIES.—In carrying out the program under
subsection (a), and in coordination partnership with institutions of
higher education and industry, the Secretary of Energy shall sup-
port the development of quantum foundries focused on meeting the
device, hardware, software, and materials needs of the scientific
community and the quantum supply chain.

(d) FUNDING.—The Secretary of Energy shall allocate up to
$25,000,000 for each of fiscal years 2024 through 2028 to carry out
this section, subject to the availability of appropriations. Amounts
made available to carry out this section shall be derived from
amounts appropriated or otherwise made available to the Depart-
ment of Energy’s Office of Science.

SEC. 402. NATIONAL QUANTUM INFORMATION SCIENCE RESEARCH

CENTERS.

(a) ESTABLISHMENT.—

(1) IN GENERAL.—The Secretary of Energy, acting through
the Director of the Office of Science (referred to in this section
as the “Director”), shall ensure that the Office of Science car-
ries out a program, in consultation with other Federal depart-
ments and agencies, as appropriate, to establish and operate at
least 2, but not more than 5, National Quantum Information
Science Research Centers (referred to in this section as “Cen-
ters”) to conduct [basic] research to accelerate scientific break-
throughs in quantum information [science and technologyl
science, engineering, and technology, expand capacity for the
domestic quantum workforce, and to support research con-
ducted under [section 401] sections 401, 403, and 404.

(2) REQUIREMENTS.—

(A) COMPETITIVE, MERIT-REVIEWED PROCESS.—The Cen-
ters shall be established through a competitive, merit-re-
viewed process.

(B) APPLICATIONS.—An eligible applicant under this sub-
section shall submit to the Director an application at such
time, in such manner, and containing such information as
the Director determines to be appropriate.

(C) ELIGIBLE APPLICANTS.—The Director shall consider
applications from National Laboratories, institutions of
higher education, research centers, multi-institutional col-
laborations that may include one or more commercial enti-
ties, and any other entity that the Secretary of Energy de-
termines to be appropriate.

(b) COLLABORATIONS.—A collaboration that receives an award
under this section may include multiple types of research institu-
tions and private sector entities, and should be inclusive of the va-
riety of viable quantum technologies, where appropriate.

(¢) REQUIREMENTS.—To the maximum extent practicable, the
Centers developed, constructed, operated, or maintained under this
section shall serve the needs of the Department of Energy, indus-
try, the academic community, and other relevant entities to create
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and develop processes for the purpose of advancing [basic] re-
search in quantum information science, engineering, and tech-
nology, accelerating quantum workforce development, and improv-
ing the competitiveness of the United States.

(d) COORDINATION.—The Secretary of Energy shall ensure the co-
ordination, and avoid unnecessary duplication, of the activities of
each Center with the activities of—

(1) other research entities of the Department of Energy, in-
cluding—

(A) the Nanoscale Science Research Centers;
(B) the Energy Frontier Research Centers;
(C) the Energy Innovation Hubs; [and]

(D) the Office of Technology Transitions; and
[(D)] (E) the National Laboratories;

(2) institutions of higher education; and

(3) industry.

(e) DURATION.—

(1) IN GENERAL.—Each Center established under this section
is authorized to carry out activities for a period of 5 years.

[(2) REAPPLICATION.—An awardee may reapply for addi-
tional, subsequent periods of 5 years. The Director shall ap-
prove or disapprove of each reapplication on a competitive,
merit-reviewed basis. ]

(2) RENEWAL.—Each Center under this section may be re-
newed for an additional period of 5 years following a success-
ful, merit-based review and approval by the Director.

(3) TERMINATION.—Consistent with the authorities of the De-
partment of Energy, the Secretary of Energy may terminate an
ungerperforming Center for cause during the performance pe-
riod.

(f) FUNDING.—The Secretary of Energy shall allocate up to
[$25,000,000]1 $35,000,000 for each Center established under this
section for each of fiscal years [2019 through 20231 2024 through
2028, subject to the availability of appropriations. Amounts made
available to carry out this section shall be derived from amounts
appropriated or otherwise made available to the Department of En-
ergy.

SEC. 403. DEPARTMENT OF ENERGY QUANTUM NETWORK INFRA-
STRUCTURE RESEARCH AND DEVELOPMENT PROGRAM.

(a) IN GENERAL.—The Secretary of Energy (referred to in this
section as the “Secretary”) shall carry out a research, development,
and demonstration program to accelerate innovation in quantum
network infrastructure in order to—

(1) facilitate the advancement of distributed quantum com-
puting systems through the internet and intranet;

(2) improve the precision of measurements of scientific phe-
nomena and physical imaging technologies;

(8) develop secure national quantum communications tech-
nologies and strategies;

(4) demonstrate quantum networking, including utilizing the
Department of Energy’s Energy Sciences Network User Facil-
ity; [andl

(5) advance the relevant domestic supply chains, manufac-
turing capabilities, and associated simulations or modeling
capabilities[.];
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(6) where applicable, leverage a diversity of modalities and
commercially-available quantum hardware and software; and

(7) develop education and training pathways related to quan-
tum network infrastructure investments, aligned with existing
programmatic investments by the Department of Energy.

(b) PROGRAM.—In carrying out this section, the Secretary shall—

(1) coordinate with—

(A) the Director of the National Science Foundation;

(B) the Director of the National Institute of Standards
and Technology;

(C) the Administrator of the National Aeronautics and
Space Administration;

[(C)]l (D) the Chair of the Subcommittee on Quantum
Information Science of the National Science and Tech-
nology Council established under section 103(a); and

[(D)] (E) the Chair of the Subcommittee on the Eco-
nomic and Security Implications of Quantum Science;

(2) conduct cooperative research with industry, National
Laboratories, institutions of higher education, and other re-
search institutions to facilitate new quantum infrastructure
methods and technologies, including—

(A) quantum-limited detectors, ultra-low loss optical
channels, ground-to-space and space-to-ground connec-
tions, and classical networking and cybersecurity protocols;

(B) entanglement and hyper-entangled state sources and
transmission, control, and measurement of quantum
states;

(C) quantum interconnects that allow short range local
connections between quantum processors;

(D) transducers for quantum sources and signals be-
tween optical wavelength regimes, including telecommuni-
cations regimes and quantum computer-relevant domains,
including microwaves;

(E) development of quantum memory buffers and small-
scale quantum computers that are compatible with [pho-
ton-based] all applicable modalities of quantum bits in the
optical or telecommunications wavelengths;

(F) long-range entanglement distribution, including al-
lowing entanglement-based protocols between small- and
large scale quantum processors, at the terrestrial and
space-based level using quantum repeaters, quantum sen-
sors, and optical or laser communications;

(&) quantum routers, multiplexers, repeaters, data cen-
ters, and related technologies necessary to create secure
long-distance quantum communication; [and]l

(H) integration of systems across [the quantum tech-
nology stackl quantum technology modality stacks into tra-
ditional computing networks, including the development of
remote controlled, high-performance, and reliable imple-
mentations of key quantum network components by
leveraging the expertise, infrastructure and supplemental
investments at the [National Laboratories inl National
Laboratories such as the Energy Sciences Network User
Facility;
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(D development of quantum network and entanglement
distribution protocols or applications, including develop-
ment of network stack protocols and protocols enabling in-
tegration with existing technologies or infrastructure; and

(J) development of high efficiency room-temperature pho-
ton detectors for quantum photonic applications, including
quantum networking and communications;

(8) engage with the Quantum Economic Development Con-
sortium and other organizations, as applicable, to transition
component technologies to help facilitate as appropriate the de-
velopment of a quantum supply chain for quantum network
technologies;

(4) advance [basicl research in advanced scientific com-
puting, particle and nuclear physics, and [materiall materials
science to enhance the understanding, prediction, and manipu-
lation of materials, processes, and physical phenomena rel-
evant to quantum network infrastructure;

(5) develop experimental tools and testbeds in collaboration
with the Energy Sciences Network User Facility necessary to
support cross-cutting [fundamental] research and development
activities with diverse stakeholders from industry, National
Laboratories, and institutions of higher education; and

(6) consider quantum network infrastructure applications
that span the Department of Energy’s missions in energy, envi-
ronment, and national security.

(c) LEVERAGING.—In carrying out this section, the Secretary shall
leverage resources, infrastructure, and expertise across the Depart-
ment of Energy and from—

(1) the National Institute of Standards and Technology;

(2) the National Science Foundation;

(3) the National Aeronautics and Space Administration;

(4) other relevant Federal agencies;

(5) the National Laboratories;

(6) industry stakeholders, including small and medium-sized
businesses and startups;

(7) institutions of higher education; and

(8) the National Quantum Information Science Research
Centers.

(d) RESEARCH PLAN.—Not later than 180 days after the date of
enactment of the Research and Development, Competition, and In-
novation Act, the Secretary shall submit to the Committee on
Science, Space, and Technology of the House of Representatives
and the Committee on Energy and Natural Resources of the Senate
a 4-year research plan that identifies and prioritizes [basic re-
search] research, development, and demonstration needs relating to
quantum network infrastructure.

(e) STANDARD OF REVIEW.—The Secretary shall review activities
carried out under this section to determine the achievement of
technical milestones.

(f) FUNDING.—Of the funds authorized to be appropriated for the
Department of Energy’s Office of Science, there is authorized to be
appropriated to the Secretary to carry out the activities under this
section $100,000,000 for each of fiscal years 2023 through 2027.
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SEC. 404. DEPARTMENT OF ENERGY QUANTUM USER EXPANSION FOR
SCIENCE AND TECHNOLOGY PROGRAM.

(a) IN GENERAL.—The Secretary of Energy (referred to in this
section as the “Secretary”) shall establish and carry out a program,
to be known as the “Quantum User Expansion for Science and
Technology program” or “QUEST program”, to encourage and facili-
tate access to United States quantum computing hardware [and
quantum computing cloudsl, software, and cloud-based quantum
computers for research purposes—

(1) to enhance the United States quantum research enter-
prise;

(2) to educate the future quantum computing workforce;

(8) to accelerate the advancement of United States quantum
computing capabilities; [and]

(4) to advance the relevant domestic supply chains, manufac-
turing processes, and associated simulations or modeling
capabilitiesl.];

(5) to enable development of software and applications, in-
cluding estimation of resources needed to scale applications;
and

(6) to develop near-term quantum applications to solve public
and private sector problems.

(b) PROGRAM.—In carrying out this section, the Secretary shall—

(1) coordinate with—

(A) the Director of the National Science Foundation;

(B) the Director of the National Institute of Standards
and Technology;

(C) the Chair of the Subcommittee on Quantum Informa-
tion Science of the National Science and Technology Coun-
cil established under section 103(a); and

(D) the Chair of the Subcommittee on the Economic and
Security Implications of Quantum Science;

(2) provide researchers based within the United States with
access to, and use of, United States quantum computing re-
sources through a competitive, merit-reviewed process;

(38) consider applications from the National Laboratories,
multi-institutional collaborations, institutions of higher edu-
cation, industry stakeholders, and any other entities that the
Secretary determines are appropriate to provide national lead-
ership on quantum computing related issues;

(4) coordinate with private sector stakeholders, the user com-
munity, and interagency partners on program development and
best management practices; [and]

(5) to the extent practicable, balance user access to commer-
cial prototypes available for use across a broad class of applica-
tions and Federal research prototypes that enable
benchmarking a wider variety of early-stage devicesl.];

(c) LEVERAGING.—In carrying out this section, the Secretary shall
leverage resources and expertise across the Department of Energy
and from—

(1) the National Institute of Standards and Technology;

(2) the National Science Foundation;

(3) the National Aeronautics and Space Administration;

(4) the National Oceanic and Atmospheric Administration;

[(4)]1 (5) other relevant Federal agencies;
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[(5)] (6) the National Laboratories;

[(6)] (7) industry stakeholders, including small and me-
dium-sized businesses and startups;

[(7)] (8) institutions of higher education; and

[(8)] (9 the National Quantum Information Science Re-
search Centers.

(d) SECURITY.—In carrying out the activities authorized by this
section, the Secretary, in consultation with the Director of the Na-
tional Science Foundation and the Director of the National Insti-
tute of Standards and Technology, shall ensure proper security con-
trols are in place to protect sensitive information, as appropriate.

(e) FUNDING.—Of the funds authorized to be appropriated for the
Department of Energy’s Office of Science, there are authorized to
be appropriated to the Secretary to carry out the activities under
this section—

(1) $30,000,000 for fiscal year 2023;

(2) $31,500,000 for fiscal year 2024;

(3) $33,075,000 for fiscal year 2025;

(4) $34,728,750 for fiscal year 2026; [and]

(5) $36,465,188 for fiscal year 2027[.1; and

(6) $38,000,000 for fiscal year 2028.

SEC. 405. QUANTUM INFORMATION SCIENCE TO ENHANCE THE RESIL-
IENCE AND SECURITY OF THE ELECTRIC GRID.

(a) IN GENERAL.—The Secretary of Energy (referred to in this sec-
tion as the “Secretary”) shall conduct research, development, and
demonstration activities focused on the use of quantum information
science, engineering, and technology, including through quantum
applications and quantum computing, to enhance the resilience, se-
curity, and efficiency of the electric grid in the United States.

(b) RESEARCH AREAS.—In carrying out subsection (a), the Sec-
retary may conduct research in the following areas:

(1) Fault detection and prediction.

(2) Grid security and safety, including through post-quantum
cryptography.

(3) Integrated grid planning.

(4) Grid optimization.

(5) Enhanced modeling.

(6) Energy storage.

(7) Energy market optimization.

(8) Any other area in which, in the determination of the Sec-
retary, quantum information science, engineering, and tech-
nology can enhance the resilience, security, and efficiency of the
electric grid in the United States.

(¢) COOPERATION.—To the extent practicable, the Secretary shall
conduct research, development, and demonstration activities under
subsection (a) in cooperation, including through partnerships, as the
Secretary determines to be appropriate, with members of relevant
industries, National Laboratories, institutions of higher education,
and other relevant institutions, including research institutions, as
determined by the Secretary.

SEC. 406. RESEARCH SECURITY

The activities authorized under title IV shall be applied in a man-
ner consistent with subtitle D of title VI of the Research and Devel-
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opment, Competition, and Innovation Act (enacted as division B of
Public Law 117-167; 42 U.S.C. 19231 et seq.).

* * & * * * &

CYBER SECURITY RESEARCH AND DEVELOPMENT ACT

* k & & * k &

SEC. 4. NATIONAL SCIENCE FOUNDATION RESEARCH.
(a) COMPUTER AND NETWORK SECURITY RESEARCH GRANTS.—

(1) IN GENERAL.—The Director shall award grants for basic
research on innovative approaches to the structure of computer
and network hardware and software that are aimed at enhanc-
ing computer security. Research areas may include—

(A) authentication, cryptography, and other secure data
communications technology, including post-quantum cryp-
tography (as such term is defined in section 3 of the Quan-
tum Computing Cybersecurity Preparedness Act (6 U.S.C.
1526 note; Public Law 117-260));

(B) computer forensics and intrusion detection;

(C) reliability of computer and network applications,
middleware, operating systems, control systems, and com-
munications infrastructure;

(D) privacy and confidentiality;

(E) network security architecture, including tools for se-
curity administration and analysis;

(F) emerging threats;

(G) vulnerability assessments and techniques for quanti-
fying risk;

(H) remote access and wireless security;

(I) enhancement of law enforcement ability to detect, in-
vestigate, and prosecute cyber-crimes, including those that
involve piracy of intellectual property;

(J) secure fundamental protocols that are integral to
inter-network communications and data exchange;

(K) secure software engineering and software assurance,
including—

(i) programming languages and systems that include
fundamental security features;

(i) portable or reusable code that remains secure
when deployed in various environments;

(iii) verification and validation technologies to en-
sure that requirements and specifications have been
implemented; and

(iv) models for comparison and metrics to assure
that required standards have been met;

(L) holistic system security that—

(i) addresses the building of secure systems from
trusted and untrusted components;

(ii) proactively reduces vulnerabilities;

(iii) addresses insider threats; and

(iv) supports privacy in conjunction with improved
security;

(M) monitoring and detection;

(N) mitigation and rapid recovery methods;
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(O) security of wireless networks and mobile devices;

(P) security of cloud infrastructure and services;

(Q) security of election-dedicated voting system software
and hardware; and

(R) role of the human factor in cybersecurity and the
intelrc;i)lay of computers and humans and the physical
world.

(2) MERIT REVIEW; COMPETITION.—Grants shall be awarded
under this section on a merit-reviewed competitive basis.

(3) AUTHORIZATION OF APPROPRIATIONS.—There are author-
ized to be appropriated to the National Science Foundation to
carry out this subsection—

(A) $35,000,000 for fiscal year 2003;

(B) $40,000,000 for fiscal year 2004;

(C) $46,000,000 for fiscal year 2005;

(D) $52,000,000 for fiscal year 2006; and

(E) $60,000,000 for fiscal year 2007.

(b) COMPUTER AND NETWORK SECURITY RESEARCH CENTERS.—

(1) IN GENERAL.—The Director shall award multiyear grants,
subject to the availability of appropriations, to institutions of
higher education, nonprofit research institutions, or consortia
thereof to establish multidisciplinary Centers for Computer
and Network Security Research. Institutions of higher edu-
cation, nonprofit research institutions, or consortia thereof re-
ceiving such grants may partner with 1 or more government
laboratories or for-profit institutions, or other institutions of
higher education or nonprofit research institutions.

(2) MERIT REVIEW; COMPETITION.—Grants shall be awarded
under this subsection on a merit-reviewed competitive basis.

(8) PURPOSE.—The purpose of the Centers shall be to gen-
erate innovative approaches to computer and network security
by conducting cutting-edge, multidisciplinary research in com-
puter and network security, including improving the security
and resiliency of information technology, reducing cyber
vulnerabilities, and anticipating and mitigating consequences
of cyber attacks on critical infrastructure, by conducting re-
search in the areas described in subsection (a)(1).

(4) APPLICATIONS.—An institution of higher education, non-
profit research institution, or consortia thereof seeking funding
under this subsection shall submit an application to the Direc-
tor at such time, in such manner, and containing such informa-
tion as the Director may require. The application shall include,
at a minimum, a description of—

(A) the research projects that will be undertaken by the
Center and the contributions of each of the participating
entities;

(B) how the Center will promote active collaboration
among scientists and engineers from different disciplines,
such as computer scientists, engineers, mathematicians,
and social science researchers;

(C) how the Center will contribute to increasing the
number and quality of computer and network security re-
searchers and other professionals, including individuals
fro(Iin groups historically underrepresented in these fields;
an
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(D) how the Center will disseminate research results
quickly and widely to improve cyber security in informa-
tion technology networks, products, and services.

(5) CRITERIA.—In evaluating the applications submitted
under paragraph (4), the Director shall consider, at a min-
imum—

(A) the ability of the applicant to generate innovative ap-
proaches to computer and network security and effectively
carry out the research program,;

(B) the experience of the applicant in conducting re-
search on computer and network security and the capacity
of the applicant to foster new multidisciplinary collabora-
tions;

(C) the capacity of the applicant to attract and provide
adequate support for a diverse group of undergraduate and
graduate students and postdoctoral fellows to pursue com-
puter and network security research;

(D) the extent to which the applicant will partner with
government laboratories, for-profit entities, other institu-
tions of higher education, or nonprofit research institu-
tions, and the role the partners will play in the research
undertaken by the Center;

(E) the demonstrated capability of the applicant to con-
duct high performance computation integral to complex
computer and network security research, through on-site
or off-site computing;

(F) the applicant’s affiliation with private sector entities
involved with industrial research described in subsection
(a)(1);

(G) the capability of the applicant to conduct research in
a secure environment;

(H) the applicant’s affiliation with existing research pro-
grams of the Federal Government;

(I) the applicant’s experience managing public-private
partnerships to transition new technologies into a commer-
cial setting or the government user community;

(J) the capability of the applicant to conduct inter-
disciplinary cybersecurity research, basic and applied, such
as in law, economics, or behavioral sciences; and

(K) the capability of the applicant to conduct research in
areas such as systems security, wireless security, net-
working and protocols, formal methods and networking
and information technology, nanotechnology, or industrial
control systems.

(6) ANNUAL MEETING.—The Director shall convene an annual
meeting of the Centers in order to foster collaboration and
communication between Center participants.

(7) AUTHORIZATION OF APPROPRIATIONS.—There are author-
ized to be appropriated for the National Science Foundation to
carry out this subsection—

(A) $12,000,000 for fiscal year 2003;

(B) $24,000,000 for fiscal year 2004;

(C) $36,000,000 for fiscal year 2005;

(D) $36,000,000 for fiscal year 2006; and
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(E) $36,000,000 for fiscal year 2007.

* * & *
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