" Quantum Leap and the
Natlonal Science Foundation

RIT Photonics for Quantum 2
July 20th, 2020

Dominique Dagenais
Directorate for Engineering
National Science Foundation



Looking Ahead: Ten Big Ideas

STATISTICAL
COMPUTATIONAL EDUCATIDN

DATA SCIENCE

Harnessing Data for 21st

Work at the Human-
Technology Frontier:
Shaping the Future

10 Big Ideas

Opportunities

for investment

at the frontiers
of science &
engineering

RESEARCH IDEAS

The Quantum
Leap: Leading ..
the Next
Quantum
Revolution

Windows on the
Universe: The Era of
Multi-messenger
Astrophysics

PROCESS IDEAS

q‘w

IS - i N

Growing Convergent | - NSF-Includes: Enhancing Mid-scale Research NSF 2050: Seeding
. Research at NSF ~ Science and Engineering Infrastructure Innovation
through Diversity


https://twitter.com/NSF/status/1044273921049153536

Quantum Leap: X9

B o
Leading the next Quantum Revolution

, o Breakthrough discoveries in
Next generation quantum natural and engineered
devices and technologies quantum systems

f Complexity, simulation,
emergent behavior,

theory, quantum/classical

Materials, metrology, sensing,

secure communications,

information processing, computing ‘
Fundamental

science

Understanding basic quantum properties
of entanglement, superposition,
coherence, interference, and squeezing



https://twitter.com/NSF/status/1044273921049153536

CISE

EHR

uantum Leap Funding Across the Foundat

MPS

lon

SBE

\\
®

T
DIRECTORATE FOR
BIOLOGICAL
SCIENCES
(BIO)

' Joanne S. Tornow,
Assistant Director

Alan D. Tessier,
Deputy AD

703.292.8400

1
DIRECTORATE FOR
COMPUTER &
INFORMATION SCIENCE &
ENGINEERING (CISE)

James Kurose,
Assistant Director

Erwin Gianchandani,
Deputy AD

703.292.8900

I
0
P
(0]

1 CCF

DIVISION OF ADVANCED
CYBERINFRASTRUCTURE (ACI)
- Irene Qualters,

Division Director
703.292.8370

DIVISION OF

INFORMATION &
INTELLIGENT SYSTEMS (lIS)
— Lynne E. Parker,
Division Director
703.292.8930

DIRECTORATE FOR

DIRECTORATE FOR

DIRECTORATE FOR

DIRECTORATE FOR DIRECTORATE FOR
EDUCATION & HUMAN ENGINEERING GEOSCIENCES MATHEMATICAL & SOCIAL, BEHAVIORAL, &
RESOURCES (ENG) (GEO) PHYSICAL SCIENCES ECONOMIC SCIENCES
(EHR) (MPS) (SBE)
Karen A. Marrongelle, Dawn Tilbury, William E. Easterling, Anne Kinney, Arthur W. Lupia,
Assistant Director Assistant Director Assistant Director Assistant Director Assistant Director
Sylivia M. James, Linda G. Blevins, Scott Borg, Deborah Lockhart, Kellina M. Craig-
Deputy AD Deputy AD Deputy AD Deputy AD Henderson
Deputy AD
703.292 8600 703.292.8300 703.292.8500 703.292.8800
703.292.8700
—_—
s et e
S
— Paul Shepson ] — A ST — Amber Story,
Dwision Director Acting Division Director
703232 8520 703202 874

— Richard Murray,

— Kelly Zalknor,

- EFMA

| EAR

DIVISION OF OCEAN
SCIENCES (OCE)

Dwision Direcior
703232 8580

DIVISION OF
POLAR FMGM IFI.R!

703 232 8030

|
(@)
L
m

|

SES

|
o
<
»n

o
u
=<

|
O
<
>

LU

From all NSF programs combined: Over 2000 QIS-related Awards (v)

NATIONAL CENTER FOR
SCIENCE AND ENGINEERING
STATISTICS (NCSES)
aa John Gawalt,

703.202 8780



https://twitter.com/NSF/status/1044273921049153536

Electrical, Communications and Cyber Systems

Industrial Innovation & Partnerships

Education and Workforce

The 3 C’s

Information and Intelligent Systems

%"»’5».-_-,;_ Computing and Communication Foundations
Computer and Networked Systems
Advanced Cyberinfrastructure

Materials
Researchers
& Chemists —

C1|3=) +62f 2 )

Engineers

Quantum C .
ommunity
Workfor 2
4% Partnerships with other
ce +C3| g ) +Cal2 i i
_ government agencies and

laboratories, industry, and
international collaborators

Physicists = Mathematicians
& Computer
Scientists


https://twitter.com/NSF/status/1044273921049153536

NSF programs supporting Quantum Leap

Convergence Accelerator, Track C, Quantum
Technologies

QL Challenge Institutes (support NQI)

TAQS Incubators: Transformational Advances in
Quantum Systems

Q-AMASE-i - quantum materials and device
foundry

Ideas Lab: Practical Fully-Connected Quantum
Computer Challenge (PFCQC)

QISE-Net — “TRIPLETS”; NSF/DOE/AFOSR:
Quantum Science Summer School; 2017-2020

EFRI-ACQUIRE; Advancing Communication Quantum
Information Research in Engineering

é
2016 2021
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Thank Youl!

Presenter contact details:

Dominique M. Dagenais
* Directorate for Engineering - ECCS
* Email: ddagenai@nsf.gov

Questions about the Challenge Institutes, please email directly to
QLCl@nsf.gov.
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NSF Quantum Leap Activities \\f‘!

NSF 16-502 EFRI ACQUIRE. Quantum Communication and Networking; $18M; 9 Awds.
NSF 17-548 Ideas Lab: Practical Fully-Connected Quantum Computer; $15M / 5yrs

NSF 1730449 “EPiQC: Enabling Practical-scale Quantum Computing”; $10M / 5 yrs
Expeditions in Computing program in CISE/CCF; See NSF news release 18-011

NSF 1743059 (NSF, DOE, & AFOSR): Quantum Science Summer School (QS?3)

NSF 1747426 “Triplets” QISE-Net Workshop Series: Cross-Sector Connections; $2.5M

NSF 17-053 “Braiding” DCL: EAGER Awards for Demonstrating Topological QC;

NSF 18-035 TAQS DCL: Transformational Advances in Quantum Systems; $25M; 25 Awds.
NSF 18-051 DCL: Enabling Quantum Leap in Chemistry; $6.4M in FY 2018

NSF 18-046 DCL: Room-Temperature Q. Logic through Improved Low-D Materials

NSF 18-062 EQuIP DCL: Engineering Q. Integrated Platforms for Q. Comm.; $6M; 8 Awds.
NSF 18-578 QAMASEI: Foundries for Q. Materials Science, Engineering, and Info. $20M - $25M
NSF 19-507 QCIS Faculty Fellows; FY’19 and FY’20; $6.7M

NSF 19-532 QII-TAQS Transformational Advances in Quantum Systems; $26M in FY’19
NSF 19-559 QLCI Quantum Leap Challenge Institutes; $5M/year for each of several centers
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