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NSF in a Nutshell 

 Independent agency to support 

 basic research & education 

 Grant mechanism in two forms: 

» Unsolicited, curiosity driven 

  (the majority of the $) 

» Solicited, more focused 

 All fields of science/engineering 

 Merit review: Intellectual Merit & Broader Impacts 

 Discipline-based structure, some cross-disciplinary 

 Support large facilities 
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$1,300M 

Numbers are 

FY2014 estimates 

$1,303M $851M $894M $721M 

$257M $847M 

National Science Board 

(NSB) 
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Deputy Director 

Office of the 
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(OIG) 

NSB Office 
$482M 

(PLR $435M) 

(ACI $212M) 

($14.2M) 

(AOAM $298M) 

($4.3M) 

(MREFC $200M) 



MPS Scientific Opportunities 

 Physical sciences at the nanoscale 

 Science beyond “Moore’s Law” 

 Physics of the Universe 

 Complex systems (multi-scale, emergent phenomena) 

 Fundamental mathematical and statistical science 

 Sustainability (energy, environment, climate) 

 Interface between the physical and life sciences 

 Computational and data-enabled science and 

engineering (CDS&E) 

 Mid-Scale Instrumentation 



Computational- and Data-

Enabled Science and 

Engineering (CDS&E) 

Nano-scale Science  

& Engineering 

Cyber-Enabled Materials Manufacturing 

and Smart Systems (CEMMSS) 

Software Infrastructure 

for Sustained Innovation 

Science Across 

Virtual Institutes 

(SAVI) 

Science, Engineering 

& Education for 

Sustainability (SEES) 

Enhancing Access to the 

Radio Spectrum (EARS) 

CAREER (under “F”) – 
apply to Divisions 

ADVANCE - to develop 
systemic approaches to 

increase the representation 
& advancement of women in 

academic STEM careers  

EPSCoR - Experimental Program 
to Stimulate Competitive Research  

Graduate Research Fellowship (GRF)  

REU, RET 
(REV?) 

GOALI & I-Corps 

RUI – self-identify as RUI, impact statement, extra considerations 

ROA – part of RUI – research university submits proposal 

Ethics Education 
in Science & 
Engineering 

(EESE) 

NSF-Wide & Other 

Directorate Programs 

Career-Life 
Balance – 

add-on 

NSF Research Traineeship 
(NRT, successor to IGERT)  

Data Infrastructure 
Building Blocks 

(DIBBs) 



CAREER  Program 

 NSF's most prestigious awards for 

junior faculty. 

 Awardees are selected based on their 

plan of outstanding research, excellent 

education, and the integration of 

research and education within the 

context of the mission of their 

organizations, building a firm 

foundation for a lifetime of leadership. 

 Increased participation of those 

traditionally under-represented in 

science and engineering is encouraged. 
FY2014 est. 

MPS contact: Charles Z. Ying;  cying@nsf.gov  

mailto:cying@nsf.gov


Instrumentation 

 Major Research 

Instrumentation (MRI) 

o Both acquisition and 

development 

 Divisional instrumentation 

programs 

 Research grants 

 
MPS contact: Kathleen McCloud;  kmccloud@nsf.gov  

mailto:cying@nsf.gov


World Class Major Facilities 
Keeping Researchers at the Frontier 

NSO NOAO-N 

NHMFL 

ALMA 

LSST 

NNIN 

LHC 
NSCL 

CHESS 

CESR/ERL 

ATST 

ARECIBO 
NOAO-S 

LIGO 

GEMINI 

ICECUBE 

LSST 
NSO 

NRAO 

CHRNS 



Directorate for Mathematical  

and Physical Sciences (MPS) 

Numbers are estimates for FY 2014 

Directorate for Mathematical and Physical Sciences 

Division of 

Chemistry 

Division of 

Materials 

Research 

Division of 

Mathematical 

Sciences 

Division of 

Physics 

Division of 

Astronomical 

Sciences 

Office of Multidisciplinary Activities Office of Multidisciplinary Activities 

$239M $298M $226M $236M $266M 

$35M 

AST contact: Joan Schmelz; jschmelz@nsf.gov    

CHE contact: Charles D. Pibel; cpibel@nsf.gov    

DMR contact: Sean L. Jones; sljones@nsf.gov    

DMS contact: Bruce Palka; bpalka@nsf.gov    

PHY contact: Kathleen McCloud; mccloud@nsf.gov  

mailto:jschmelz@nsf.gov
mailto:jschmelz@nsf.gov
mailto:jschmelz@nsf.gov
mailto:jschmelz@nsf.gov
mailto:mccloud@nsf.gov


Astronomical Sciences (AST) 

 From the Big Bang to DNA 

» Origin and evolution of the Universe 

» Origin and evolution of galaxies 

» Origin and evolution of planetary and 

stellar systems 

AST has a strong program in Education and Special Programs (including a 
major investment in post-docs) 

Facilities 

(54%) 

Indiv. Investigator 

Awards (24%) 

Future Facilities (11%) 

Other (4%) 

Instrumentation 

(6%) 

FY2013 

 National astronomy portfolio 

» Three agencies – NSF, NASA, and DoE – & international partnerships 

» Strong tradition of private funding 

» NSF assigned federal stewardship of ground-based astronomy 

» Includes open-access facilities & mission-free unrestricted grants 

AST contact: Joan Schmelz; jschmelz@nsf.gov    

mailto:jschmelz@nsf.gov


Chemistry (CHE) 

Core

Centers and Institutes

Workforce/Broadening
Participation
Facilities /
Instrumentation

Chemical Synthesis 

Chemical Structure, 

Dynamics, and 

Mechanisms 

Chemical Measurement 

and Imaging 

Macromolecular, 

Supramolecular, 

and Nanochemistry 

Chemistry of Life  

Processes 

Environmental  

Chemical  

Sciences 

Theory, Models, and 

Computational 

Methods 

Chemical Catalysis 

    Integrative Chemistry Activities 

Centers 

Facilities and  

Instrumentation 

Education and  

Broadening 

Participation 

 Major CAREER and REU support 

 Collaborations with NIH and DOE 

 Core Activities are IIA 

 Critical areas of research: 

Advanced Manufacturing; Computational and Data Enabled Science & Engineering,  

Sustainability; BioMAPS; DMREF 

CHE contact: Charles D. Pibel; cpibel@nsf.gov    

mailto:jschmelz@nsf.gov


Materials Research (DMR) 

» 6) Biomaterials, 7) Polymers, 8) Solid-State 

and Materials Chemistry 

 Materials Research Science and 

Engineering Centers (MRSEC)  

 National Facilities and Instrumentation 

 Eight Major Areas: 
» 1) Ceramics, 2) Electronic and 

Photonic Materials, 3) Metals and 

Metallic Nanostructures 

» 4) Condensed Matter Physics, 5) 

Condensed Matter & Materials Theory 

DMR Programs 

DMR contact: Sean L. Jones; sljones@nsf.gov    

mailto:jschmelz@nsf.gov


Mathematical Sciences (DMS) 

Covers the entire mathematical spectrum 

Individual-investigator and group research grants 

» Disciplinary programs (unsolicited) 

» Special Research programs (solicited) 

Institutes: National infrastructure for math. sciences 

» Visitors to long term programs, workshops 

Workforce: Training the next generation of researchers 

» Postdoctoral fellowships 

» Graduate research training 

» Research experiences for undergraduates 

Advancing 

the Frontier 

77% 

Workforce 

      10% 

Institutes 

    13% 

In addition to supporting fundamental research in mathematical sciences, DMS plays 

an enabling role in all other sciences; DMS has been successful in partnering with 

other NSF Divisions and Directorates and with other government agencies. 

Analysis 
Probability 

Statistics 

Comp. 

Math 

Algebra  

Number Theory 

Combinatorics 

Geometry 

Topology 

Applied 

Math 
Workforce Institutes 

DMS contact: Bruce Palka; bpalka@nsf.gov    

mailto:jschmelz@nsf.gov


Physics (PHY) 

Programs (Experiment & Theory) 

 Accelerator Science 

 Atomic, Molecular, & Optical Physics 

 Computational Physics 

 Elementary Particle Physics 

 Education and Interdisciplinary Research 

 Gravitational Physics 

 Nuclear Physics 

 Particle Astrophysics 

 Physics of Living Systems 

 Physics Frontiers Centers 

 Quantum Information Science 

Facilities: 

 Large Hadron Collider (LHC) 

 Laser Interferometer Gravitational 

wave Observatory (LIGO) 

 National Superconducting Cyclotron 

Laboratory (NSCL) 

 IceCube 

Individual Awards, Small Teams 

Facilities 

Centers, Education 

PHY contact: Kathleen McCloud; mccloud@nsf.gov  

New PHY now accepts proposals via 

solicitation NSF 14-576 with varying deadlines! 

mailto:mccloud@nsf.gov


For Students 

http://www.nsf.gov/crssprgm/reu/reu_search.jsp 



https://www.nsfgrfp.org/ 

Get involved:  Review for Graduate Research Fellowship Program (GRFP) 

For Students 

https://www.nsfgrfp.org/
https://www.nsfgrfp.org/


www.nsf.gov 



www.nsf.gov/awardsearch 

‘Topological Insulators’ 



Program Officer currently managing 

the award. 

Funds allocated to date. See 

‘expired’ awards for std level of 

investment per award. 

Program(s) that funded this award. 

Division that made the award. 

Abstract for this award.  Reviewing 

additional abstracts will further inform 

as to how well your research activity 

overlaps the NSF program that funded 

this award. 



 Make sure your proposal fits the program you are submitting to 

1.  It is OK to send the program officer a 1-page white paper with IM and BI. 

2.  Do not send the full proposal for pre-review by the program officer. 

 Three Principles 

1. Highest quality: advance, even transform, the frontiers of knowledge. 

2. In aggregate, contribute more broadly to achieving societal goals. 

3. Based on appropriate metrics. 

 Two Criteria (unchanged) 

1. Intellectual Merit 

2. Broader Impact (focus on your project, not generalities) 

 Five Elements 

1. Potential to advance knowledge & benefit society 

2. Creative, original, or potentially transformative concepts? 

3. Well-reasoned, well-organized, sound rationale, & assessed? 

4. Qualified (individual, team, institution)? 

5. Adequate resources? 

Merit Review Criteria 



 How important is the proposed activity to advancing 

knowledge and understanding within its own field or across 

different fields? 

 How well qualified is the proposer  

(individual or team) to conduct the  

project? 

 To what extent does the proposed  

activity suggest and explore creative,  

original, or potentially transformative  

concepts? 

 How well conceived and organized is  

the proposed activity? 

 Is there sufficient access to resources? 

Merit Review Criteria: 

Intellectual Merit 



How well does the activity advance discovery 

and understanding while promoting teaching, 

training, and learning?  

How well does the proposed activity broaden the 

participation of underrepresented groups? 

Merit Review Criteria: 

Broader Impacts 

 To what extent will it enhance the infrastructure 

for research and education, such as facilities, 

instrumentation, networks, and partnerships? 

Will the results be disseminated broadly to 

enhance scientific and technological 

understanding?  

What may be the benefits of the proposed 

activity to society? 



NSF Proposal Preparation 

 ASK EARLY, ASK OFTEN 

 Read the paperwork (descriptions, solicitations etc.) with 

care; ask a Program Director for clarifications 

 Contact the Program Director(s) to discuss your project: 

email with 1-2 page description and questions, call, visit 

 Be familiar with programs and funded projects 

 Guide to Programs:     

 http://www.nsf.gov/funding/browse_all_funding.jsp 

 Award information, including abstracts:  

 http://www.nsf.gov/awardsearch              

 Know the audience for your proposal review -                   

it really is a competition! 



NSF Proposal Submission 

 Know and follow the current Grant Proposal Guide (GPG) - it 

changes!  (data management, postdoc mentoring, bio.sketch contents 

… ad infinitum) 

 Explicitly address Intellectual Merit and Broader Impacts in both the 

Project Summary and Project Description and Prior Results (newish) 

 Format, Grammar, and Spelling matter!!    

 Requirements of a solicitation override the GPG – know the 

solicitation 

 Match and justify the budget to the scope of the proposed work - ask 

for what you need 

 Submit proposals before the last day/hour/minute !! 

 Download your completed proposal back to you to check that what 

we got is really what you think you sent 



What Makes a Strong Proposal? 

 New and original ideas (what?) 

 Sound, succinct, detailed focused plan (how?)  

 Preliminary data and/or feasibility calculations 

 Relevant experience (why me/us?) 

 Important & timely within field (why now?) 

 Clarity concerning future direction (so what?) 

 Well-articulated broader impacts specific to this 

project 



Get Involved 

Contact NSF Program Directors for questions & suggestions 

• Volunteer to be a reviewer and panelist 
o Within research programs (PHY, CHE, etc.), and 

o NSF-wide (MRI, GRFP)  

• Participate in NSF-funded events, workshops, meetings 

• Proposals: send your best ideas to NSF 

• Get to know your Program Directors.  Note Program Directors 

will change periodically. 

• Keep us informed of your accomplishments 

• Work to support collaborative, interdisciplinary research 

• Call our attention to things that need improvement (constructive) 

• Serve as a program officer (“rotator”) or division director 

For a specific MPS program, choose “Quick Links”, top right of 

http://www.nsf.gov, & click Mathematical & Physical Sciences 

http://www.nsf.gov/


Communication/Marketing 

 NSF, reviewers, and panelists 

commonly use the University’s websites 

to find information 

  Make Department websites useful, easy 

to find, and update often 

 Make faculty websites useful and update 

often – include research interests and 

expertise, publications, students 

mentored, etc 

 

 



 

Ask Early, Ask Often 

 
Kathleen McCloud 

703-292-8236; kmccloud@nsf.gov 

Sean L. Jones 

703-292-2986; sljones@nsf.gov  

 

NSF Grants Conference 

mailto:kmccloud@nsf.gov
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