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Larry’s Request:

“[A] talk about the NSF, granting
situations/reviewing/etc., possibly something about
getting into the reviewing process and perhaps job
opportunities (?) with the NSF.  We have a lot of post-
docs up here and this would certainly be of interest.”

In other words….

• How can we help choose grantees?
• How can we become grantees?
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Would you like to be a reviewer?
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Would you like to be a panelist?

• Only a fraction of CHE proposals are panel reviewed
• Take part in mail reviewing
• Provide substantive reviews, justifying your opinion
• Review within 4 weeks of request
• Let your interest be known
• Visit NSF (with a purpose)

“A great learning experience!”
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“Being an NSF Rotator
and being exposed to a
blizzard of ideas and
ways to think about a
research project was a
mind-stretching
experience that seriously
influenced how I
thereafter did chemistry.
I left NSF less parochial,
and much more
adventuresome about
entering new research
subjects.”

Royce W. Murray, CHE
1971-72

Rotators
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https://www.fastlane.nsf.gov
Password from institutional SRO

Would you like to be grantee?
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Chemistry Specifics
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Submission Window for “Core” Proposals

Other programs have different deadlines (see announcements)
Decisions in < 6 months
Electronic FastLane submission (Grants.gov is coming)

2nd Monday in July 2nd Friday in January
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CHE Annual Funding
Budget in Actual and Constant FY 1996 Dollars

NSF Division of Chemistry
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Funding by "Mode" -- FY 2006
NSF Division of Chemistry

79%

13%
4%

4% Individual Investigator Awards
and Collaboratives

Shared Instrumentation

Centers

REU and Education
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               Proposal Pressure:
            The Pulse of Research

         ~1650 proposals/year; ~26% success rate
Actions on ~70% of these proposals in 6 months or less
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Proposal Pressure
All CHE Competing Proposals
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Funding Rates for Research Proposals
NSF Division of Chemistry
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Winning Proposals
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NSB 2020 Vision

Strategic Priorities
– Position of eminence at the global frontier of fundamental and

transformative research; emphasize areas of greatest opportunity
and potential benefit.

– World-class S&E workforce; scientific literacy of all citizens.
– Build basic research capacity through critical investments in

infrastructure: advanced instrumentation, facilities,
cyberinfrastructure, cutting edge experimental equipment

Agency created by Congress in 1950 "to promote the progress
of science; to advance the national health, prosperity, and welfare;
 to secure the national defense…"

NSF Mission
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NSF/CHE

Vision

To support innovative research in chemical
sciences, integrated with education, through
strategic investment in a globally engaged
workforce reflecting the diversity of America.
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Review Criteria

Criterion 1: intellectual merit
Advancement of knowledge and understanding
How well qualified is the proposer
Impact of prior work
Exploration of creative and original concepts
How well conceived and organized
Resources

Criterion 2: broader impacts
Promotion of teaching, training, and learning
Broadening participation
Enhancement of infrastructure
Dissemination
Benefits to society Dear colleague letters on broader

impacts:
NSF 02-161 and 04-045



Chemistry (CHE)



Chemistry (CHE)

[Impact/$] α Slope

Advancing the Frontier

       Integrated Investment           

“…if it’s ‘safe science,’ NSF should not fund it.” A. Bement

2

1

3

   
   

 I n
t e

gr
at

ed
 Im

pa
c t

   
   

   
 



Chemistry (CHE)

Promoting Transformative Research
One mechanism:  Small Grants for
Exploratory Research (SGERs)

High-risk, high-payoff projects
Timeliness
Up to $200k for 1 year
 Call us before submitting
Internal review
Up to 5% of budget allowed
About 0.5% budget used
No Foundation-wide evaluation

 What do we mean by transformative or high-risk research?
 How do we identify it?
 How do we plan for it?

Transformative Research
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NSF FY07 PrioritiesNSF FY07 Priorities

Advancing the Frontier (grant support)

Elementary Particle Physics (EPP), fundamental research across the energy frontier, the neutrino frontier, and the cosmic
frontier.

Physics of the universe (POU), in partnership with DOE and NASA, exploring dark matter and dark energy; the fundamental
nature of time, matter and space; and the role of gravitation.

Fundamental mathematical and statistical science, strengthening the core of the Mathematical Sciences Priority Area and
enable effective partnering across NSF as well as with NIH and DARPA.

Physical sciences at the nanoscale, the foundation for innovative nanoscale technologies in partnership
with other NSF organizations and the government-wide National Nanotechnology Initiative.

Cyberinfrastructure and the cyberscience it enables, connecting with NSF’s high priority activities in this
area and the government-wide Networking and Information Technology R&D activities.

Molecular basis of life processes, study of complex biological systems in areas such as self-assembly of
disordered collections of molecules into the elements of living systems; protein folding; membranes; and
emergence of physiological processes such as breathing and thinking out of complex, coupled arrays of
individual reactions.

Sustainability, areas that link the physical sciences with environmental sustainability, including green
chemistry, water chemistry and energy.

Facility Stewardship, Instrumentation and CyberInfrastructure

Broadening Participation, Education and Workforce Development
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       MPS Emphasis Areas
 Molecular Basis of Life Processes (MBLP)  and Sustainability

Science Drivers for MBLP
Networks of chemical reactions and how
they lead to life processes
Tools for multi-scale modeling, simulation
and imaging
Complex hierarchical systems
Electronic communication between
physical and biological systems

Sustainability Science Drivers

Figure:  R. Ismagilov, U. Chicago

Sustainable energy - meeting the clean air challenge
of diminishing fossil fuels by creating a carbon-
neutral economy that will use solar energy and/or
alternative feedstocks.
Green chemistry/processing - more efficient
chemical reactions and fewer waste products via
research into tailorable and sustainable molecular
building blocks for material synthesis.
Environment -  a more detailed molecular and
elemental understanding of the components of air,
water, and soil.
Educational initiatives - educating chemistry
students and the public in the importance and
urgency of sustainability-related research.
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American Competitiveness Initiative
Invest in critical research, ensure the US

continues to lead in opportunity and
innovation, provide children with a strong
foundation in math and science

Double investment in key federal agencies
that support basic research in the
physical sciences over 10 years

ACI Partners NSF, DOE & NIST

External Drivers

“Action B-4: Allocate at least 8% of the budgets 
of federal research agencies to discretionary funding
 that would be managed by technical program managers
in the agencies and be focused on catalyzing high-risk, 
high-payoff research.”
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$40 B
GNP**

600,000
Jobs**

$8 B
Taxes**

Macroeconomic Implications

$1 B
Federal

R&D
Funding

In Chemical
Sciences

$5 B
Chemical
Industry

R&D
Funding

$10 B
Chemical
Industry

Operating
Income*

Basis:
*estimated from CCR study
**extrapolated  from LANL study by
Thayer et al., April 2005, using
REMI economic model

Source:
Measure for Measure:
Chemical R&D Powers the
U.S. Innovation Engine, p. 8,
2005, The Council for
Chemical Research

Impact of Federal Investment in Basic Research

http://www.ccrhq.org/Measure_for_Measure_Presentation_04-26-062.ppt
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Enhancing Innovation and Competitiveness
Through Investments in Fundamental Research

December 3-5, 2006
Westin Arlington

Sponsored by NSF, NIST, NIBIB
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Workshop Aims

The workshop will provide industrial perspective on the
science and education drivers critical to innovation and
competitiveness of science- and technology-based industries.
Academic and industrial leaders will be asked to consider
opportunities for Federally-supported research and programs
suitable for execution in academic and government settings, and/or
for collaborations among academic, government, and industrial
researchers.
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Context
Innovate America: Thriving in a World of Challenge and Change (Council on

Competitiveness, 12/15/04)
The World is Flat: A Brief History of the Twenty-First Century (Tom Friedman,

April, 2005)
Rising Above the Gathering Storm:  Energizing and Employing America for a

Brighter Economic Future (NRC, 10/12/05)
Protecting America’s Competitive Edge (PACE Act, 1/25/06)
National Defense Education and Innovation Initiative: Meeting America’s

Economic and Security Challenges in the 21st Century (Association of
American Universities, 1/26/06)

American Competitiveness Initiative (ACI, 2/2/06)
National Competitiveness Investment Act (NCIA, 10/24/06)
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Partial Participants List
Co-Chairs:

Mark Wrighton, Chancellor, Washington University
Joseph Miller, CTO, Corning, Inc.

Other attendees (targeting 20 CTOs, 10 academicians):
Susan Butts, Senior Director of External Technology, Dow Chemical
Gary S. Calabrese, VP and Chief Technology Officer, Rohm and Haas
William E. Clarke, Executive VP and Chief Technology and Medical Officer, GE Healthcare
Charles P. Casey, Professor of Chemistry, University of Wisconsin
Larry Faulkner, President, Houston Endowment, former President of the University of Texas
Katherine T. Hunt, Rohm and Haas, and President-Elect of the American Chemical Society
Ajaz Hussain, VP and Global Head of Biopharmaceutical Development, Sandoz/Novartis
Ganesh Kishore, VP and Chief Biotechnology Officer, DuPont
Charles McWherter, VP, Pfizer Cardiovascular Research
Chad Mirkin, Professor of Chemistry, Northwestern University
Dan Nocera, Professor of Chemistry, Massachusetts Institute of Technology
Lynn Schneemeyer, Vice Provost for Research and Professor of Chemistry, Rutgers University
Edward T. Shonsey, Chief Executive Officer, Diversa Corporation
Winston Soboyejo, Professor of Mechanical and Aerospace Engineering, Princeton University
Darlene J. Solomon, VP and CTO, Agilent Labs
Matt Tirrell, Dean of Engineering, University of California – Santa Barbara
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Invited Observers
Robert Berdahl, President, AAU
Craig Blue, Deputy Dir., Technology, Materials Science & Technology Div., ORNL
Brian Fitzgerald, Executive Director, Business Higher Education Forum
W. Christopher Hollinshed, Director, Petroleum Research Fund, formerly DuPont
John Vaughn, Executive VP, AAU
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Broader Impacts of NSF Awards

Brochure, CD, and website of chemistry exemplars

Organized by Luis Echegoyen
on behalf of MPSAC chemists

Communication
Education
Industry
Environment
National security
Health
Quality of life
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Broader Impacts
PI-1 PI-2 PI-3 PI-4 PI-5

PEOPLE
training students X X X X X
diversity X X X
international collaborations X X X

IDEAS
publications X X X X X
patents X X
start-ups X X

TOOLS
websites X X X X X
instrument development X X X
shared software X X
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Prof. Zare’s Reading:

“Progress is slow to almost imperceptible”

Data taken from Chemical & Engineering News, October 31, 2005

Broadening Participation

Pool is 35%
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NSF-NIH-DOE Gender Equity Workshop
 Jan. 29-31, 2006

From Punch, Jan. 8, 1988, with thanks to C. Rohlfing



Multiple regression analyses were
performed to search for what factors are
determinative.

Two factors were found to have a
significant influence on competence scores:

(1) gender of the applicant; and

(2) affiliation of the applicant 
with one of the committee members.

With thanks to Dick Zare, Stanford

See Nature 387, 341 (1997)
for a Swedish study on 
Nepotism and Sexism in Peer-Review

MRC stands for Medical Research Council



Chemistry (CHE)

Broadening Participation – Race and Ethnic Minority

Workshop: Increasing Minority Undergraduate and Graduate
Students in Chemistry

Joint with DOE and NIH

Target Department Chairs to Focus on Undergraduate and
Graduate Student Recruitment

Spring 2007

Contact:  Celeste Rohlfing, Ty Mitchell
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Winning Instrumentation Proposals

• Need (3-5 major users with prior or analogous results)
• Appropriateness (right instrument)
• Infrastructure

Chemistry Research Instrumentation and Facilities:
•Departmental Multi-User Instrumentation (6/26/06)
•Instrument Development (1/23/07)
•Cyberinfrastructure and Research Facilities (3/1/06)

Major Research Instrumentation (up to $2M; 1/25/07)
Instrument Development for Bio. Research (8/28/06)
Instrumentation Resources for Bio. Sciences (10/2/06)
Instrumentation for Materials Research (1/11/07)
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Miniaturized Instrumentation

Miniaturized Mass Spectrometers – Workshop Report 
 Catherine Fenselau and Michael Ramsey, Organizers

CRIF: Instrumentation Development  NSF 04-534
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LASIK & Laser Ablation
Barbara J. Garrison, Penn State University
CHE-0071686

The physics of desorption vs. ablation due to pulsed laser
irradiation has been clearly elucidated in computer
simulations designed by the Barbara Garrison research
group at Penn State. These calculations are the first that
definitively exhibit the qualitative difference between
desorption and ablation. A novel approach for including
widespread chemical reactions in the simulation has been
developed to examined photochemical effects such as is
applicable in LASIK eye surgery.  These calculations have
applicability in high weight mass spectrometry (matrix
assisted laser desorption mass spectrometry – MALDI),
thin film growth of materials such as high Tc
superconductors, and drilling of holes in ink jet printers.
Further information is available on the web,
http://galilei.chem.psu.edu/.

Emory Vision Correction Center

http://www.inviewvision.com/vcsurgery.html

LASIK involves laser ablation



Rapid Trace Detection of the Notorious Explosive TATP
by (DESI-MS)

R. Graham Cooks, Purdue University

CHE-041278

Desorption electrospray ionization mass spectrometry (DESI-MS) is
used for the rapid, specific and sensitive detection of trace amounts of
the explosive called triacetone triperoxide (TATP), when it is present
on paper, brick, and metal surfaces.

TATP is an easy-to-make but hard-to-detect explosive that was used
by terrorists for numerous suicide bombings, including the bombing
of London subway trains in the summer of 2005.

The detection by DESI-MS is fast (no sample pretreatment is needed,
and less than 5 seconds is required to obtain spectra), highly selective,
and gives highly sensitive (low nanogram) detection limits in all
cases studied.

This work was also funded by the Office of Naval Research.

Positive ion DESI spectrum of 10 ng TATP
deposited on 1 cm2 of paper.

Chemical Communications, in press

For a review on Ambient Mass Spectrometry, see Science, v. 311, 1566 (2006)
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Career Awards
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Fellowships
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Fellowships
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Discovery Core Fellowships
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     Discovery Corps Fellowships

Service-oriented projects that leverage research expertise
3 competitions have resulted in a total of 22 awards to date

  Postdoctoral Fellowships
Within two years of the PhD
Two-year awards

             Senior Fellowships
At least ten years after PhD/postdoctoral
One-year award

Geoff Bothun, PD, CERSP and NC A&T

See Nature, v. 440, 274 (2006)

Development of Marine and Seawater 
 Pollution Database Across Continents
Omowunmi Sadik, 
SUNY-Binghamton

Roald Hoffmann
Cornell University
Chemistry workshops in the Middle East
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GOALI
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International Cooperative Activities in Chemistry between U.S.
and German Investigators  (DFG-NSF)- FY 2006

• 60 inquiries
• 30 proposals submitted to NSF via Fastlane
• 5 proposals were funded

Coherent Control and Coherence Spectroscopies in Complex Systems
 Northwestern University- Free University of Berlin

Using Marine Natural Product Psymberin as a Discovery Template for Biosynthethic
Engineering and Biosynthetic Product Investigation- University of California, Santa Cruz -
University of Bonn

Excited State Dynamics of DNA Base-Pairs
Univ. of California at Santa Barbara- Technical University of Munich

Computationally Guided Design of Catalysts for Fluoroolefin Polymerization
University of Delaware - Universität Hamburg

Optical Methods for EE Analysis of Simple Carboxylic Acids
University of Texas at Austin - Technical University of Munich

NSF Investment - $2,128,999

DFG Investment - $1,100,000
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Undergraduate Research Collaboratives
in Chemistry

Research in college years 1 and 2
“Go to where the (diverse) students are”

Three competitions have resulted in 5 awards to date, each roughly $2.5M/5 years.

Purdue University (PI Gabriella Weaver) with a consortium of 2- and 4-year institutions in
Indiana and Illinois, including MSIs. Includes remote instrumentation network.

Ohio State University (PI Prabir Dutta) with a consortium of all (~14) of the public
universities in Ohio plus Columbus Community College.  Will impact ~15,000 students.

South Dakota University (PI, Mary Berry)- regional cluster includes community and tribal
colleges

University of Texas Austin (PI, Mary Rankin) integrates 1st and 2nd year laboratory
program (will involve ~ 25% of UT intro chemistry students/50% minority students) with
ongoing chemistry and biochemistry research programs at a large RI institution

City Colleges of Chicago (PI, Tom Higgins)- primarily African American population; will
determine factors that encourage 2YC students to continue in science via traditional
student/mentor research and partnering with four year institutions for summer research.
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NSF Contributions
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      NSF Division of Chemistry

Luis Echegoyen, Division Director -
echegoyen@nsf.gov
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Questions?

Kelsey Cook
Analytical and Surface Chemistry

703-292-7490
kcook@nsf.gov

http://www.nsf.gov/chem
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