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NSF’s Origin, Mission,
and Goals

“To Promote Progress of Science,” and “Advance National
Health, Prosperity, and Welfare,” and “Secure the National
Defense”



NSF by the Numbers



Advancing discovery, innovation,
and education beyond the frontiers
of current knowledge, and
empowering future generations in
science and engineering
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NAE Grand Challenges
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FY 2008 FY 2009 Amount Percent
Actual Request Change Change
Biological Sciences $611.49 $675.06 $63.57 10.4%
Computer & Information Science & 534.07 638.76 104.69 19.6%
Engineering
Engineering (includes SBIR/STTR) 636.32 759.33 123.01 19.3%
Geosciences 752.01 848.67 96.66 12.9%
Mathematical & Physical Sciences 1,166.30 1,402.67 236.37 20.3%
Social, Behavioral & Economic Sciences 214.94 233.48 18.54 8.6%
Office of Cyberinfrastructure 185.17 220.08 34.91 18.9%
Office of International Science and 41.3 47.44 6.14 14.9%
Engineering
U.S. Polar Research Programs 442.22 490.97 48.75 11.0%
Integrative Activities 236.17 276 39.83 16.9%
Arctic Research Commission 1.47 1.53 0.06 4.1%
Total, R&RA $4,821.46 $5,593.99 $772.53 16.0%
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ENG Mission and Vision



ENG Research and
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Competitive Manufacturing
and Service Enterprises

The time needed for vaccine design,
production, and administration must
all be balanced.

Credit: James Gathany, courtesy of CDC.



Competitive Manufacturing
and Service Enterprises

Various sizes of high quality
Fe;O,4 nanocrystals and
Fe;O, beads.

Credits (L to R): Rice University Center for Biological and Environmental
Nanotechnology (CBEN); Nanomaterials & Nanofabrication Laboratories.



Complexity in Engineered
and Natural Systems

Complex robotic systems can self-
assemble, self-organize, and exhibit
emergent behavior. These structures
will self-assemble at disaster sites.

Credit: Daniela Rus, MIT.



Complexity in Engineered
and Natural Systems



Energy, Water, and the
Environment

Dr. Efrain O'Neill-Carrillo describes
solar energy and power quality to a
group of Hispanic high school
students. His CAREER project
conftributes to the research and
workforce development needed to
move towards a more sustainable
energy future.

Credit: University of Puerto Rico



Credits (L to R): DOE; George Huber, University of Massachusetts-Amherst.
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Systems Nanotechnology

Integrated circuits that are smaller
and faster are possible with
microfluidics systems built from or
incorporating nanocomponents.
Ferreira, 0328162.



Emerging Frontiers in
Research and Innovation
(EFRI)

$29.00

Chemical,
Bioengineering,
Environmental,

and Transport
Systems
(CBET)

$173.34

Civil,
Mechanical, and
Manufacturing
Innovation
(CMMI)

$201.88

Dollars in Millions

Electrical,

Communications,

and Cyber
Systems
(ECCS)

$94.36

Senior Advisor for
Nanotechnology

Program Director for
Diversity & Outreach




Deputy Division Director

Bob Wellek

Chemical,
Biochemical, and
Biotechnology
Systems

Division Director
John McGrath

Senior Advisor
Marshall Lih

Biomedical
Engineering and
Engineering
Healthcare

Catalysis and
Biocatalysis
John Regalbuto

Chemical and
Biological Separations
Rose Wesson

Process and
Reaction Engineering
Maria Burka

Biotechnology,
Biochemical, and
Biomass Engineering
Fred Heineken

Bioengineering,
Interdisciplinary, and
Centers
Aleksandr Simonian

Environmental
Engineering and
Sustainability

Biomedical
Engineering
Semahat Demir

Biophotonics,
Advanced Imaging,
and Sensing
for Human Health
Leon Esterowitz

Research to Aid
Persons with
Disabilities
Ted Conway

Energy for
Sustainability
Trung Van Nguyen

Transport and
Thermal Fluids

Thermal Transport
Processes
Theodore Bergman

Environmental
Engineering
Clark Liu

Environmental
Implications of
Emerging Technologies
Paul Bishop

Interfacial Processes
and
Thermodynamics
Bob Wellek

Environmental
Sustainability
Bruce Hamilton

Particulate and
Multiphase
Processes
Marc Ingber

Environmental
Technology
Cynthia Ekstein

Fluid Dynamics
Bill Schultz

Combustion, Fire,
and Plasma Systems
Phil Westmoreland




CBET Areas of Interest



Interdisciplinary and
Cross-Divisional
Activities
Bruce Kramer

Advanced
Manufacturing

Division Director
Bruce Kramer *
Deputy Director
George Hazelrigg

Mechanics and
Engineering Materials

Resilient and
Sustainable
Infrastructures

Systems Engineering
and Design

Manufacturing and
Construction Machines
and Equipment
George Hazelrigg

Manufacturing
Enterprise Systems
Cerry Klein

Material Processing
and Manufacturing
Jocelyn Harrison

Nano Manufacturing
Shaochen Chen

Geomechanics and
Geotechnical Systems
Richard Fragaszy

Materials and Surface
Engineering
Clark Cooper

Civil Infrastructure
Systems
Dennis Wenger *

NEES
Joy Pauschke

Mechanics of Materials
Ken Chong

Nano/Bio Mechanics
Demitris Kouris

Geotechnical
Engineering
Richard Fragaszy

Structural Materials and
Mechanics
Lawrence Bank

Hazard Mitigation and
Structural Engineering
M.P. Singh

Infrastructure Mgmt.
and Extreme Events
Dennis Wenger

Control Systems
Suhada Jayasuriya

Dynamical Systems
Eduardo Misawa

Engineering Design
and Innovation
Christina Bloebaum

Operations Research
Robert Smith

Sensors and
Sensing Systems
Shih Chi Liu

Service Enterprise
Systems
Cerry Klein




CMMI Areas of Interest



CMMI Areas of Interest



Senior Engineering Advisor

Lawrence Goldberg

Acting Division Director

Electronics, Photonics, and
Device Technologies

Optoelectronics; Nano-

photonics; Ultrafast/Extreme
Ultra-Violet Technologies
Eric Johnson

Micro/Nanoelectronics; NEMS/
MEMS; Bioelectronics; Sensors
Vacant

Molecular, Spin, Organic, and
Flexible Electronics; Micro/
Nanomagnetics; Power
Electronics

Pradeep Fulay

Microwave Photonics;
Millimeter, Sub-millimeter, and
Terahertz Frequency Devices
and Components

Usha Varshney

Lawrence Goldberg

Integrative, Hybrid, and
Complex Systems

Optical, Wireless, and Hybrid
Communications Systems;
Inter and Intra-chip
Communications; Mixed
Signals

Andreas Weisshaar

Micro and Nano Systems;
Systems-on-a-chip;
Diagnostic and Implantable
Systems

Yogesh Gianchandani

Cyber-Physical Systems;
Next-Generation Cyber
Systems; Signal Processing
Scoftt Midkiff

Power, Controls, and
Adaptive Networks

Embedded, Distributed and
Adaptive Control; Sensing
and Imaging Networks;
Systems Theory; Telerobotics
Radhakishan Baheti

Power and Energy Systems
and Networks and their Inter-
dependencies; Power Drives;
Renewable/Alternative
Energy Sources

Dagmar Niebur

Adaptive Dynamic
Programming; Quantum and
Molecular Modeling and
Simulations; Neuromorphic
Engineering

Paul Werbos



Electronics, Photonics,
and Device Technologies

v' Adaptive Dynamic
Programming

v Alternate Energy Sources

v Embedded, Distributed and
Adaptive Control

v" Neuromorphic Engineering

v' Power and Energy Systems and

v'"Nanosystems/Microsystems/ Networks

Macrosystems v Quantum and Molecular

v Cyber Systems and Signal Processing  pmodeling and Simulation of

v'"Nano and Microsystems Devices and Systems
v'System-on-a-chip v Sensing and Imaging Networks
v’ System-in-a-package v Telerobotics

v'RF and Optical Wireless and Hybrid
Communications Systems
v'Inter- and Intra-chip Communications
v'Mixed Signals



Engineering
Centers
Lynn Preston

Division Director
Allen Soyster

Diversity
and Pre-College
Education
Mary Poats

Biotechnology and
Health Care
Lynn Preston

University
Education
John Daniels

Nanoscale
Science
and Engineering
Deborah Jackson
Barbara Kenny
Vacant

Energy,
Sustainability, and
Infrastructure
John Daniels,
Barbara Kenny

Microelectronics,
Sensing, and IT
Deborah Jackson

Senior Staff Egg:’n:;;g'ng
Associate _
Win Aung Sue Kemnitzer
Nanotechnology Engineering
Undergraduate Education
Education John Daniels
Mary Poats Sue Kemnitzer
Sally Wood
International
Research and Research
Education in Experiences for
Engineering Teachers
Win Aung Mary Poats
Bioengineering and Research
Bioinformatics Experience for
Summer Institutes Undergrads
Mary Poats Esther Bolding




EEC Areas of Interest



Engineering Centers



Engineering Education
Research



AAAS Fellow
James Brown

Academic

Partnerships
Donald Senich

Grant Opportunities
for Academic
Liaison with

Industry
Donald Senich

Division Director
Kesh Narayanan

Industry/University
Cooperative
Research Centers
Rathindra DasGupta
Glenn Larsen

Partnerships

for Innovation
Sara Nerlove

* Advanced Electronics

* Advanced Manufacturing

* Advanced Materials
 Biotechnology

e Civil Infrastructure Systems

* Energy and the Environment
* Fabrication and Processing
Technology

* Health and Safety

* Information and
Communications

* Quality, Reliability and
Maintenance

» System Design and Simulation

Small Business

Partnerships
Joe Hennessey

Advanced Materials and
Manufacturing
Cheryl Albus, Vacant

Biotechnology and
Chemical Technology
Gregory Baxter, Cynthia
Znati, Vacant

Electronics
Juan Figueroa, William
Haines, Murali Nair

Information Technology
Errol Arkilic, lan Bennett

Special Topics
James Rudd, George
Vermont
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Industrial Innovation and
Partnerships (lIP)



FY 2007

Auto-Reconfigurable
Engineered Systems
(ARES)

Scott Midkiff

Cellular and Biomolecular
Engineering (CBE)
Fred Heineken

Office Director
Sohi Rastegar

FY 2008

Cognitive Optimization
(COPN)

Paul Werbos

Semahat Demir

Resilient and Sustainable
Infrastructures (RESIN)
Joy Pauschke

Bill Schultz

Bruce Hamilton

FY 2009

BioSensing and
BioActivation (BIO)
Shih-Chi Liu

Yogesh Gianchandani

Hydrocarbons from
Biomass (HYBI)
John Regalbutto
Dagmar Niebur



Emerging Frontiers in
Research and Innovation
(EFRI)



EFRI Criteria
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Economic Stimulus Package:
American Recovery and
Reinvestiment Act (ARRA)



Dollars in Millions
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ENG Research Grants in Comparison to NSF
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CAREER Funding Rates
for Women and All ENG




CAREER Funding Rates for Under-
Represented Minorities and All ENG
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or “I'm from the government and I'm here to
help”



