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FACA Considerations
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}The NQIAC is a federal advisory committee

}Federal advisory committees are authorized by and subject to the:

} Federal Advisory Committee Act (FACA) of 1972

}General Services Administration FACA Implementing Regulations (ñGSA Final Ruleò)

1. Meetings must be public (except in limited exemptions) and include an opportunity for 

public comment.

a) Subcommittees can do preparatory work in closed meetings, e.g., gathering information, 

conducting research, or analyzing relevant issues or facts in preparation for a meeting of the 

advisory committee, or to draft position papers for deliberation by the advisory committee.

b) Subcommittees must report back to the full advisory committee. The advisory committee cannot 

adopt recommendations developed by a subcommittee without deliberation.

c)No requests for public comment were submitted for todayôs meeting.

2. Minutes must be taken and certified

3. Have a Designated Federal Officer (DFO) who is responsible for managing the day - to -day 

operations of an advisory committee and whose responsibilities include: ensuring 

compliance with FACA; calling, attending, and adjourning all committee and 

subcommittee meetings ; preparing agendas; and maintaining records
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ɳ!Ŭ ňĎƑ ŲĎĄĪňōŁōĤĮĎŬ ĄōňŲĮňŵĎ Ųō ĎƐōŁƐĎɗ ƑĎɶŁŁ ƑōũĿ ŲōĤĎŲĪĎũ 
with our democratic partners to ensure that new advances in 
areas from biotechnology, to quantum computing, 5G, artificial 
intelligence, and more are used to lift people up, to solve 
ŦũōăŁĎŇŬɗ ëňĊ ëĊƐëňĄĎ ĪŵŇëň ģũĎĎĊōŇɖɴɭPresident Biden
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ÅGetting the science right by understanding 
the applications and timelines by which 
quantum information science and technology 
will benefit our society, and roadblocks we 
must overcome to get there;

ÅEnhancing American competitivenessby 
accelerating technology development toward 
useful economic and mission applications 
while also protecting our national security; 
and 

ÅEnabling our peopleby building the 
necessary talent pipeline and ensuring that 
this field creates new opportunities for all 
Americans.

QIST Continues to be a National Priority

Aug 9, 2022: Signing of the CHIPS and 
Science Act
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ά¢Ƙƛǎ ƛƴŎǊŜŀǎŜ ƛƴ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ŦǳƴŘƛƴƎ 
is going to ensure that the United States leads the 
world in the industries of the future: quantum 
computing, to artificial intelligence, to advanced 
ōƛƻǘŜŎƘƴƻƭƻƎȅΦέ - President Biden



Presidential Actions This Year

άvǳŀƴǘǳƳ ƛƴŦƻǊƳŀǘƛƻƴ ǎŎƛŜƴŎŜ όvL{ύ Ŏŀƴ ŜƴŀōƭŜ 
transformative advances in knowledge and 
technology for industry, academia, and 
government.Accordingly, the National Quantum 
Initiative (NQI), which aims to ensure the 
continued leadership of the United States in QIS 
and its technology applications, is a substantial 
and sustained national priority.έ

ά¢ƘŜ bvL tǊƻƎǊŀƳ ŜƴŎƻƳǇŀǎǎŜǎ ŎƻƴǘǊƛōǳǘƛƻƴǎ 
ŦǊƻƳ ŀŎǊƻǎǎ ǘƘŜ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘΣ Χ ǿƛǘƘ 
ƳŜƳōŜǊǎƘƛǇ ƻƴ {/vL{ ƻǊ 9{L·έ

Policy: Balance the competing opportunities and risks of quantum 
computers by (1) maintaining U.S. leadership in QIS; and (2) mitigating 
the threat of CRQCs through a timely and equitable transition to PQC.

Promotion: The United States must pursue a whole-of-government and 
whole-of-society strategy to harness the economic and scientific 
benefits of QIS. 

Mitigating Risks:The United States must prioritize the timely and 
equitable transition of cryptographic systems to QRC.

Protecting US Tech:The U.S. Gov must work to safeguard relevant 
quantum R&D and intellectual property (IP) and to protect relevant 
enabling technologies and materials.



ÅNational Defense Authorization Act FY22
o Amended the NQI to formally

establish ESIX Subcommittee
άreview and assess any economic or security 
implications of such investments; assess the export 
of technology associated with quantum information 
ǎŎƛŜƴŎŜ ŀƴŘ ǊŜŎƻƳƳŜƴŘΧέ

ÅCHIPS (approp) and Science Act (auth)
o Amended the NQI Act

QN-IWG to update QN Strategy
DOE Quantum Network Infrastructure R&D Program
DOE QUEST Program
Incorporating QISE into STEM Curriculum
NIST development and standardization of 
quantum and post-quantum cryptography

o NSF to carry out program on Next Generation 
Quantum Leaders, leveraging the Q-12 
Partnership.

Congressional Actions This Year

https://www.quantum.gov/wp-content/uploads/2022/08/NQIA2018-NDAA2022-CHIPS2022.pdf

https://www.quantum.gov/wp-content/uploads/2022/08/NQIA2018-NDAA2022-CHIPS2022.pdf


ü¢ƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ǎŎƛŜƴŎŜ ǇƻƭƛŎȅ ƛǎ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ Ƴŀƴȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎ 
throughout the federal government.
ÅLegislative/Congress <> Executive Office of the President <> Federal Agencies

üFederal agencies implementaccording to legislation/funding, 
their mission, and funding models

üExamples of coordination:
ÅBilateral coordination between Agencies
ÅOMB, NSC, OSTP
ÅNSTC Committees and Subcommittees

Reports, Working Groups, Task Forces
ÅNational Coordination Offices (NCO)

Reports, Initiatives, Workshops, as legislated

9

The U.S. has a Federal Approach to Science Funding



NQCO 
ÅCarries out the daily coordination activities needed of the NQI program
ÅProvides support to the subcommittees and NQIAC
ÅOversees interagency coordination of the NQI Program. 
ÅStaffed by employees on detail from NIST, DOD, DOE, and NSA.

NQIAC (Presidential FACA)
ÅCommittee composed of experts from industry, academia, and Federal labs 
ÅTasked with providing an independent assessment of and making recommendations

Co-Chairs from:

Co-Chairs from:

*  from National Quantum Initiative Act (PL 115- 368) 2018
̀̀ œƧƉŽ ®ĔƴŠƉƀĔŵ DĿœĿƀƫĿ !ƻƴŜƉƧŠǟĔƴŠƉƀ !ıƴ œƉƧ aĆͨ̏̏ ͙Ò¢ ̎̎̔- 81)

NSTC Subcommittee on Quantum 
Information Science (SCQIS)*

NSTC Subcommittee on Economic and 
Security Implications of Quantum 
Science (ESIX)**

National Quantum Coordination 
Office (NQCO)*

NQI Advisory Committee*

Quantum Economic Development-
Consortium (non-gov)

Coordinating a National Quantum Initiative (NQI)
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Participating AgenciesNQI COORDINATING BODIES

The NQI is a whole-of-government approach to ensuring American leadership in QIS



NQI Oversight

NSTC Subcommittee Co-Chairs:

SCQIS ESIX

Corey Stambaugh

NQCO/NIST

Brad Blakestad
LPS

Denise Caldwell
NSF

Gretchen Campbell

NQCO/NIST
Tanner Crowder

NQCO/NRL
Tom Wong

NQCO/DOE

NQCO

Alex Cronin

NSF (former NQCO)

Sean Jones
NSF

Jim Kushmerick
NIST

Steve Binkley & Barb Helland
DOE

Charles Tahan
OSTP

John Burke
DOD

Barry Barker
LPS
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1. Take a science-first approach

2. Provide the key infrastructure

3. Build a quantum-capable and 
diverse workforce

4. Nurture the nascent quantum 
industry

5. Balance economicand national 
security 

6. Continue to develop 
international collaborationand 
cooperation

National Strategy for QIST Continues to Evolve and Expand

12

Find all our strategy documents on quantum.gov
FY21 NQI Annual Report

https://www.quantum.gov/wp-content/uploads/2020/10/QuantumFrontiers.pdf
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Infrastructure

Å5 DOE National QIS 
Research Centers
Å5 NSF Quantum 

Leap Challenge 
Institutes (+2 FY21)
Å3 DOD/IC QIS 

Centers (+1 FY21)

1. QIST to Benefit Society
2. Building Quantum Engineering
3. Materials Science for QIST
4. Quantum Mechanics using Quantum Simulations
5. QIST for Precision Measurement
6. Quantum Entanglement for New Applications
7. Quantum Errors
8. The Universe through Quantum Information

TR 1: Continue Research on Use Cases
TR 2: Prioritize Cross-Beneficial Core Components
TR 3: Improve Classical Capabilities
¢w пΥ [ŜǾŜǊŀƎŜ άwƛƎƘǘ-{ƛȊŜŘέ vǳŀƴǘǳƳ ¢ŜǎǘōŜŘǎ
PR 1: Increase Interagency Coordination 
PR 2: Establish Timetables for R&D Infrastructure
PR 3: Facilitate International Cooperation

Quantum Frontiers

Quantum Networking

1. QIST R&D leaders should partner with end-users to 
raise the TRL of new quantum sensors

2. Agencies using sensors should jointly test quantum 
prototypes with QIST R&D  leaders

3. Develop broadly applicable components and 
subsystems

4. Streamline tech transfer and acquisition practices

Quantum Sensing

by understanding the applications and timelines by 
which QIST will benefit our society, and roadblocks 
we must overcome to get there.

Getting the Science Right

https://www.quantum.gov/wp-content/uploads/2020/10/QuantumFrontiers.pdf


Agency Implementation: Solicitations Listed on Quantum.Govthis Year



Industry and Security 

by accelerating technology development toward 
useful economic and mission applications while 
also protecting our national security.

Enhancing Competitiveness

Oct 5, 2021: White House Summit on 
Quantum Industry and Society

International Cooperation

Å Products from the Subcommittee on 
Economic and National Security Implications 
of Quantum Science (ESIX)

Å ESIX to άǊŜǾƛŜǿ ŀƴŘ ŀǎǎŜǎǎ ŀƴȅ ŜŎƻƴƻƳƛŎ ƻǊ 
security implications of such investments; 
assess the export of technology associated 
ǿƛǘƘ ǉǳŀƴǘǳƳ ƛƴŦƻǊƳŀǘƛƻƴ ǎŎƛŜƴŎŜΧέ8 bilateral quantum statements



üScience and the Global 
Economy

üGrowing the Quantum 
Workforce and a 
Quantum Aware 
Society

üShaping a Healthy 
Global Ecosystem

Strengthening International Quantum Cooperation 
Underpinned by Shared Values for the Quantum Ecosystem

Multilateral quantum dialogues
White House, May 2022
London, Nov 2022

AUKUS, QUAD, NATO (DIANA)ΧΦ

Agency actions



Enabling Our People

https://worldquantumday.org/
https://www.quantum.gov/world-quantum-day/

by building the necessary talent pipeline and ensuring that 
this field creates new opportunities for all Americans.

https://worldquantumday.org/
https://www.quantum.gov/world-quantum-day/


Entanglement Exchange Links Quantum 
Researchers Across Twelve Nations

New website is a portal for international exchange 
opportunities in quantum information science

November 30, 2022

Australia, Canada, Denmark, Finland, France, Germany, Japan, the 
Netherlands, Sweden, Switzerland, the United Kingdom, and the United 
States are proud to launch the Entanglement Exchange, a portal for 
highlighting international exchange opportunities for students, postdocs, 
and researchers in quantum information science (QIS).

QIS is an emerging field that harnesses quantum physics for information 
processing, and it promises technological breakthroughs such as 
quantum computers, quantum networks, and quantum sensors, each of 
which offer capabilities beyond traditional devices. The field has been 
developing for decades, but in recent years, the pace of discovery has 
accelerated through programs and initiatives to invest in QIS research 
and development.

In May 2022, a roundtable meetingon Pursuing Quantum Information 
Together was held in Washington between the twelve countries. This 
meeting highlighted the importance of international cooperation in QIS 
to accelerate discovery, share resources, and jointly address global 
challenges. Recognizing the benefits of international partnerships and 
the global nature of science, the idea for the Entanglement Exchange 
was proposed as a follow-up action.

Working together, the countries identified exchange opportunities in QIS 
and developed the Entanglement Exchange to help distribute 
information about those opportunities. In November 2022, the countries 
held a roundtable in London on Progressing Multilateral Dialogue on 

Live on entanglementexchange.org

https://www.quantum.gov/readout-international-roundtable-2n/


Quantum in CHIPS & CHIPS for Quantum

Considering opportunities for QIST in the implementation of the CHIPS Act

Ҍ ŀǳǘƘƻǊƛȊŀǘƛƻƴǎ ŦƻǊ ϷҌҌ ŦƻǊ b{CΣ 5h9Σ Χ



üNew organizations
ÅNSF TIP
ÅARPA-H
ÅCHIPS office

üNew legislation
ÅNDAA ESIX tasks

Research security, export controls

ÅCHIPS implementation
DOD Commons
Commerce/NIST NSTC, etc

ÅScience Act appropriation?
ÅNQI Reauthorization?

Looking Forward

üNew directives
ÅNSM-10 on Quantum Computing / 

EO on NQIAC
Promote (R&D, workforce/ed, 
partnerships)
PQC implementation
Innovative protection (Technology 
Protection Plans, etc)

ÅEO on NQI Advisory Committee
Report to Congress



Quantum.gov



The NQI Act
National Quantum Initiative Advisory Committee (NQIAC) Meeting
December 16, 2022

Dr. Corey Stambaugh
Senior Policy Advisor

Office of Science and Technology Policy

The White House

whitehouse.gov/ ostp
@WHOSTP
www.quantum.gov
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National Quantum Coordination Office
Å Dr. Charles Tahan(IC), Director
Å Dr. Gretchen Campbell(NIST), Deputy Director
Å Dr. Corey Stambaugh (NIST), Senior Policy Advisor
Å Dr. Tanner Crowder (DOD), Policy Analyst
Å Dr. Thomas Wong(DOE), Quantum Liaison



The NQI Program, established pursuant to section 101 of the NQI Act, 
encompasses contributions from across the Federal Government, as exemplified 
by the QIS research, development, demonstration, and training activities pursued 
by executive departments and agencies with membership on either the National 
Science and Technology Council (NSTC) Subcommittee on Quantum Information 
Science (SCQIS) or the NSTC Subcommittee on Economic and Security Implications 
of Quantum Science (ESIX).

-Executive Order on Enhancing the NQIAC

23

The NQI Program
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National Quantum Initiative Act 

Sec. 2. Definitions. 
Sec. 3. Purposes. 
TITLE IτNATIONAL QUANTUM INITIATIVE (NQI)

Sec. 101. NQI Program. 
Sec. 102. National Quantum Coordination Office. 
Sec. 103. Subcommittee on QIS. 
Sec. 104. NQI Advisory Committee. 
Sec. 105. Subcommittee on the Economic and Security 
Implications of QIS. 
Sec. 106. Sunset. 

TITLE IIτNIST QUANTUM ACTIVITIES
Sec. 201. NIST activities and quantum consortium. 

TITLE IIIτNSF QUANTUM ACTIVITIES
Sec. 301. QIS research and education program. 
Sec. 302. Multidisciplinary Centers for Quantum Research and 
Education. 

TITLE IVτDOE QUANTUM ACTIVITIES 
Sec. 401. QIS Research program. 
Sec. 402. NQI Science Research Centers.
Sec. 403. DOE quantum network infrastructure R&D program. 
Sec. 404. DOE quantum user expansion for S&T program.

Purpose: ensure the continued leadership of the U.S. QIST 
applications byς
(1) supporting R&D, demonstration, and application of QIST by--

(A) expanding QIST workforce pipeline; 
(B) promoting multidisciplinary curriculum and research 
opportunities for QIS; 
(C) addressing basic research knowledge gaps; 
(D) promoting infrastructure for QIST research, testing and 
education; and 
(E) stimulating development of quantum-based 

technologies; 
(2) improving coordination of Federal QIST R&D; 
(3) maximizing the effectiveness of the U.S. Government QIST R&D, 
and demonstration programs; 
(4) promoting collaboration; and 
(5) promoting the development of international standards for QIST 
securityς

(A) facilitate innovation and commercialization; and 
(B) meet economic and national security goals



National Quantum Initiative 
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Sec. 102 Quantum Coordination Office  (NQCO)

Å Support SCQIS, ESIX, and NQIAC;
Å Oversee interagency coordination
Å Ensure coordination among QIS Consortia & Centers;
Å Conduct public outreach and serve as the point of contact on 

Federal civilian QIST activities; 
Å Promote access to and early application of the technologies.

Sec. 103 NSTC Subcommittee on QIS  (SCQIS)

Å Coordinate Fed. Agency QIST R&D programs, 
& information sharing on R&D, standards, education;

Å Establish goals and priorities of the NQI Program;
Å Assess U.S. QIS workforce, global outlook for QIS R&D, and 

infrastructure; & make recommendations;
Å Propose a budget for the NQI Program that ensures a 

balanced QIS research  portfolio and appropriate effort; 
Å Report on Quantum Networking and Communications
Å Strategic Plan and Annual Program Budget Reports.

Sec. 105 NSTC Subcommittee on Economic and 

Security Implications of QIS  (ESIX)

Å Track, review, and assess Federal QIS R&D 
investments for economic  and security 
implications, and make recommendations for 
investment strategies;

Å Review and assess investments for risks or 
other foreign threats, and recommend goals 
and priorities, including appropriate 
protections

Å Assess export controls for QIS and related 
technologies, and make recommendations 
that protect the economic and security 
interests of the U.S.



National Quantum Initiative 
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Sec. 104 Advisory Committee  (NQIAC)

Å Advise and provide recommendations for improving the NQI Program 
Å Conduct independent assessments of:
Å trends or developments in QIST: 
Å progress implementing the Program;
Å management, coordination, implementation, & activities;  
Å if activities, goals and priorities maintain U.S. leadership in QIST;
Å if need exists to revise the Program;
Å if opportunities for international cooperation 
Å if national security, societal, economic, legal, and workforce 
Å concerns are adequately addressed by the NQI Program..

Sec. 106 Sunset

(a) In General.ςThe authority to carry out sections 101, 102, 103, 104, and 105 shall terminate on the date that is 11 years 
after the date of enactment of this Act. 

(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
Å .



NQI Act: Title II - NIST
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Quantum Activities 
Å Expand QIST R&D to advance commercial development of QT
Å Use programs to train scientist
Å Establish or expand collaborative ventures to advance QISE
Å carry out research on development and standardization of quantum cryptography and 

post-quantum classical cryptography
Å carry out research on development and standardization of quantum networking, 

communications, and sensing technologies and applications; 
Å provide technical review and assistance to other Federal agencies, as appropriate, for 

the development of quantum networking infrastructure standards;
Å Authorized $15M/yr for FY23 to FY27 for blue text

Quantum Consortium
Å Convene quantum consortium to address future measurement, standards, cyber 

security, and other needs to advance QIST industry
Å Goals is to assess current needs, identify R&D gaps, and make recommendations NIST-

Å Authorized $80M/yr for FY19-FY23



NQI Act: Title III - NSF
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QIS R&D Program
Å Support basic QISE research
Å Support workforce development in all aspects of QIS&E
Å Improve teaching and learning of QISE at all levels
Å Increase participation

Å Authorized to establish graduate traineeships.
Å NSF Incorporating QISE Into STEM Curriculum
Å look at programs to increase the integration of QISE into the STEM 

curriculum at all education levels, including community colleges.
Å Includes methods to conceptualize QISE for K-12 and strengthen 

math and science

Multidisciplinary Centers for Quantum Research and Education
Å Establish up to 5 centers
Å Advance QISE
Å Support curriculum and workforce development in QISE
Å Foster innovation by engaging industry in these areas .
Å 5 years w/option 5 more
Å continuing to advance QIS&E

Å Authorized $50M/yr from FY19-FY23

NSF QIS Workforce Evaluation and 

Acceleration
NASEM report to assess the state of QIS education 

and skills training at all education levels and identify 

gaps in meeting current and future workforce needs, 

including with respect to elementary, middle, and 

high-school.

NSF Quantum Education Pilot Program
,1$Ӆ :MAD<AF? GF L@= ,1$ӐK JGD= AFthe National Q-12 
Education partnership and programs such as 
Q2Work Program, shall make awards to carry out a 
HADGL HJG?J9EӅ CFGOF 9K L@= ӏ,=PL %=F=J9LAGF
Quantum Leaders Pilot Program' for the education 
and training of the next generation of students and 
teachers in the fundamental principles of quantum 
mechanics. (Authorized $8M/yr)



NQI Act: Title IV - DOE
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Quantum Information Science Research Program
Å Carry out a basic research program on QIS, leveraging the collective body of knowledge from existing QIS research; 
Å Provide research experiences and training for undergraduate and graduate students in QIS

Quantum Information Science Centers
Å Establish and operate National QIS Research Centers to conduct basic R&D to accelerate scientific advances in QIST
Å Authorized $125M/yr for FY19-FY23 (for centers)

DOE quantum network infrastructure R&D program. 
Å R&D, and demonstration program to accelerate innovation in quantum network infrastructure
Å Authorized $100M/yr for FY23-FY27
DOE quantum user expansion for S&T program.
Å QUEST program: encourage and facilitate access to U.S. quantum computing hardware and cloud services for research 
Å To enhance the U.S. quantum research enterprise, educate the workforce; to accelerate U.S. quantum computing 

capabilities; and advance the relevant domestic supply chains, manufacturing processes, and associated 
simulations or modeling capabilities.

Å Authorized $30M/yr for each (inc. by 5%/yr) for FY23-FY27
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National Defense Authorization Acts

Defense QIS and Technology R&D Program

ӈ<=N=DGH 9F< E9F9?= 9 HGJL>GDAG G> >MF<9E=FL9D 9F< 9HHDA=< IM9FLME

information science and technology and engineering research initiatives that 

is stable, consistent, and balanced across scientific disciplines.

ӈestablish and support appropriate research, innovation, and industrial 

base, including facilities, workforce, and infrastructure, to support the needs 

of Department of Defense missions and systems related to QIST.

Requirements:

o Strategic Plans

o Coordination on

Á QIST R&D

Á Training

Á Infrastructure

o QIS Center(s)

National Defense Authorization Acts for FY 2019, FY 2020, and FY2022 (PL 115-232)  & (PL 116ӛ92)
describe the Defense QIS and Technology R&D Program

/M9FLME 1;A=F;= AK GF= G> "G"ӐK ҏҏ LGH EG<=JFAR9LAGF HJAGJALQ 9J=9K



Science First
National Quantum Initiative Advisory Committee (NQIAC) Meeting
December 16, 2022

Tanner Crowder 
Policy Analyst, National Quantum Coordination Office
Office of Science and Technology Policy

The White House

whitehouse.gov/ ostp
@WHOSTP
www.quantum.gov
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National Quantum Coordination Office
Å Dr. Charles Tahan(IC), Director
Å Dr. Gretchen Campbell(NIST), Deputy Director
Å Dr. Corey Stambaugh (NIST), Senior Policy Advisor
Å Dr. Tanner Crowder (DOD), Policy Analyst
Å Dr. Thomas Wong(DOE), Quantum Liaison



Technical leaders from across the interagency compose the NSTC Subcommittees 
working groups that develop policy recommendations and aid in coordination. 
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Federal Agencies in the QIS Ecosystem

CIVILIAN
Å National Science Foundation (NSF) 
Å Department of Energy (DOE)
Å National Institute of Standards and Technology (NIST)
Å National Aeronautics and Space Administration(NASA)
DEFENSE
Å Defense Advanced Research Projects Agency (DARPA)
Å Army Research Office (ARO)
Å Air Force Office of Scientific Research (AFOSR)
Å Office of Naval Research (ORN)
Å Army Research Lab (ARL)
Å Naval Research Lab (NRL) 
Å Air Force Research Lab (ARFL)
Å Office of the Secretary of Defense/Research and Engineering 

(OSD/R&E)
INTELLIGENCE
Å Intelligence Advanced Research Projects Activity (IARPA)
Å Laboratory For Physical Sciences (LPS)
END USERS
Å National Institutes of Health (NIH)
Å Department of Homeland Security  (DHS)
Å United States Department of Agriculture (USDA)
Å United States Geological Survey (DOI/USGS)
Å Department of Defense (DOD)
Å Office of the Director of National Intelligence (ODNI)
ENALBING AND SUPPORT
Å Federal Bureau of Investigation (FBI)
Å U.S. Patent and Trade Office (USPTO)
Å Department of State (STATE)



Getting the Science Right ςQuantum Frontiers

Synthesizes feedback from NSF Request for 
Information (RFI) on National Strategic Overview and 
multiple Workshops held by Agencies in 2018/2019

33

The Eight Frontiers are:
1. Expanding Opportunities for Quantum Technologies to Benefit Society
2. Building the Discipline of Quantum Engineering
3. Targeting Materials Science for Quantum Technologies
4. Exploring Quantum Mechanics through Quantum Simulations
5. Harnessing Quantum Information Technology for Precision Measurement
6. Generating and Distributing Quantum Entanglement for New Applications
7. Characterizing and Mitigating Quantum Errors
8. Understanding the Universe through Quantum Information

The quantum frontiers capture the technical areas where the key technical challenges can be 
found toward the various mission and practical objectives within QIST.

https://www.quantum.gov/wp-content/uploads/2020/10/QuantumFrontiers.pdf


34

A Coordinated Approach to Quantum Networking

34

Two goals from Strategic Vision of QNs:

1. Five Years: Demonstrate the foundational science and key technologies to enable 
quantum networks.

2. Twenty Years: Leverage networked quantum devices to enable new capabilities not 
possible with classical technology, while advancing our understanding of the role 
entanglement plays.

Technical Recommendations:
1. Continue research on use cases for quantum networks
2. Prioritize cross-beneficial core components for quantum networks
3. Improve classical capabilities to support quantum networks
4. [ŜǾŜǊŀƎŜ άǊƛƎƘǘ-{ƛȊŜŘέ ǉǳŀƴǘǳƳ ƴŜǘǿƻǊƪƛƴƎ ǘŜǎǘōŜŘǎ

Programmatic Recommendations:
1. Increase interagency coordination on quantum networking R&D
2. Establish timetables for quantum networking R&D infrastructure
3. Facilitate international cooperation on quantum networking R&D
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A Coordinated Approach to Quantum Networking

35

Quantum Networking IWG

Co-Chairs

Tanner Crowder, OSTP
Kathy-Anne Soderberg, AFRL
Laura Sinclair, NIST

Members

Grace Metcalfe, AFOSR Eleanor Rieffel, NASA
Mike Hayduk, AFRL Tom Reinecke, NRL
Fredrick Fatemi, ARL Gerry Borsuk, NRL
Paul Kunz, ARL Roberto Diener, ONR
Brian Kirby, ARL Josh Bienfang, NIST
Sara Gamble, ARO Alan Migdall, NIST
Allyson O'Brien, DARPA Ollie Slattery, NIST
Tatjana Curcic, DARPA Tom Jenkins, NRO
Carol Hawk, DOE Morgan Stern, NSA
Lali Chatterjee, DOE Alex Cronin, NSF
Gerry Baumgartner, LTS Dominique Dagenais, NSF
Anne-Marie Richards, LTS Bogdan Mihaila, NSF
John Lekki, NASA Ann  Von Lehmen, NSF
Angela Hodge, NASA

The QN-IWG includes representation from: 
OSTP, NIST, NASA, NSF, DOE, DARPA, ARL, 
ARO, AFRL, AFOSR, NRL, NRO, NSA, NSpC

CHIPS and Science Act: The Quantum Networking(QN) IWG shall report to 
Congress a plan for the advancement of QN tech in the U.S. including: 
1) Updating A Coordinated Approach to Quantum Networking Research.
2) Federal partnership with the private sector and interagency collaboration 
3) Protection of national security interests relating to the advancement of QN.
4) Assessment of the U.S. position in the global QNC race.
5) Recommendations to Congress for legislative action pertaining to (1)-(4) 
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Recommendations: 

1. Accelerate the development of new quantum 

sensing approaches and prioritize 

partnerships with end users. 

2. Conduct feasibility studies and jointly test 

quantum prototypes. 

3. Develop broadly applicable components and 

subsystems, to facilitate the development of 

quantum technologies and promote 

economies of scale. 

4. Streamline technology transfer and 

acquisition practices to encourage the 

development and early adoption of quantum 

sensor technologies. 

ά¢ƘŜ ǊŜŀƭƛȊŀǘƛƻƴ ƻŦ ƴŜǿ ǉǳŀƴǘǳƳ ǎŜƴǎƻǊǎ ƛǎ ŀ ǘŀƴƎƛōƭŜΣ ƴŜŀǊ-term objective that should be catalyzed by agencies represented 
ƻƴ ǘƘŜ {ǳōŎƻƳƳƛǘǘŜŜ ƻƴ vL{ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ bvL ǇǊƻƎǊŀƳΦέ 

Quantum Sensors Effort

Co-Chairs from End-User IWG Co-Chairs from Science IWG

Jalal Mapar, DHS Denise Caldwell, NSF
Geetha Senthil, NIH Alexander Cronin, OSTP
Corey Stambaugh, OSTP

Participants

Ernest Wong, DHS Tim Quinn, DOI USGS
John Burke, DOD Karen Van Dyke, DOT
Grace Metcalfe, AFOSR Tom Walsh, FBI
Spencer Olson, AFRL Michael Di Rosa, IARPA
Maxwell Gregoire, AFRL Nicole Bohannon, LPS
Paul Kunz, ARL RupakBiswas, NASA
Fredrik Fatemi, ARL Bradley Carpenter, NASA
Peter Reynolds, ARO GurusinghamSittampalam, NIH
Tatjana Curcic, DARPA Kartik Srinivasan, NIST
Joanna Ptasinski, Navy John Kitching, NIST
Stephen Potashnik, Navy Derek Van Westrum, NOAA
Craig Hoffman, NRL Dan Roman, NOAA
Gerald Borsuk, NRL Nadia El-Masry, NSF
Roberto Diener, ONR Kelsey Cook, NSF
Jean-Luc Cambier, OUSD(R&E) John Gillaspy, NSF
Jon Hoffman, DOD Jim Edgar, NSF
Athena Sefat, DOE Yi Pei, OMB
Lali Chatterjee, DOE Phil Purdy, USDA
Ashton Flinders, USGS Tanner Crowder, OSTP
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Image Source: https://images.nimh.nih.gov/
public_il/image_details.cfm?id=80 

Image Source: https://www.nist.gov/news-events/
news/2016/07/detecting-brain-waves-atomic-vapor 

Quantum Sensor and Atomic Clock Programs have a 
long history, with sustained investments: 
Å The Chip Scale Atomic Clock (CSAC) program, 

initiated by DARPA and catalyzed by a 2001 NIST 
workshop took 10 years and over $100M

Å The NSF Laser Interferometer Gravitational-Wave 
Observatory (LIGO) is the result of over four 
decades of basic R&D and over $1B

Å Improving SWaPfor biomedical imaging, such as 
magnetoencephalography(MEG)

The Sensors Strategy has had a catalyzing effect: 
Å The NSF Quantum Sensing Challenges for 

Transformational Advances in Quantum Systems 
program solicitation

Å NIH established a Quantum Sensing Scientific 
Interest Group and organizing workshops.

Å DHS exploring potential applications of QIST, such 
as tunnel detection, and long- and short-range 
sensing.
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National Quantum Coordination Office
Å Dr. Charles Tahan(IC), Director
Å Dr. Gretchen Campbell(NIST), Deputy Director
Å Dr. Corey Stambaugh (NIST), Senior Policy Advisor
Å Dr. Tanner Crowder (DOD), Policy Analyst
Å Dr. Thomas Wong(DOE), Quantum Liaison



Enabling People - Strategy

QIST Workforce Development Vision
The United States should develop a diverse, inclusive, and sustainable workforce that 
possesses the broad range of skills needed by industry, academia, and the U.S. 
Government, while being able to scale and adapt as the QIST landscape evolves. 

The strategic approach to realizing this vision is organized around four broad actions: 

1: Develop and maintain an 
understanding of the workforce 
needs in the QIST ecosystem;

2: Introduce broader audiences to 
QIST through public outreach and 
education;

3: Address QIST-specific gaps in 
professional education and training 
opportunities; 

4: Make careers in QIST and related 
fields more accessible and equitable. 
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INSPIRE

Inspire + Education + Experiences => Careers
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EDUCATION AND TRAINING ACCESSIBLE EXPERIENCES AND CAREERS

This is QuantumVideo

Workshop on Gaps in 
Postsecondary Quantum Education 

and Training

100k Views
Search:
This is quantum 
q12

мллΩǎ ƻŦ 
teachers

20k+ 
students

ÅTeaching Resources 
ÅK-12 Framework for 

Phys, CS, Math & Chem

Public 
Outreach


