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MPS
Astronomical Sciences
Chemistry
Materials Research
Mathematical Sciences
Physics

Chemistry

Centers for Chemical Innovation

Chemical Catalysis (Sept. submission)

Chemical Measurement and Imaging (Oct. submission)

Chemical Structure, Dynamics, and Mechanisms (Sept.)

Chemical Synthesis (Sept.)

Chemical Theory, Models, and Computational Methods (Sept.)

Chemistry of Life Processes (Oct.)

Environmental Chemical Sciences (Oct.)

Major Research Instrumentation (Jan.)

Macromolecular, Supramolecular and Nanochemistry (Oct.)



Topical Materials 

Research Programs 
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Materials 

Research 

Science & 

Engineering 

Centers  

(MRSEC)

National Facilities 

& Instrumentation 

ProgramBiomaterials

Ceramics

Electronic & Photonic Materials

Metals and Metallic Nanostructures

Polymers

Condensed Matter & Materials Theory

Condensed Matter Physics

Solid State and Materials Chemistry

Designing Materials 

to Revolutionize & 

Engineer our Future 

(DMREF)

Partnerships in 

Research & 

Education in 

Materials 

(PREM)

Cornell High Energy Synchrotron 

Source (CHESS)

National High Magnetic Field 

Laboratory (NHMFL)

Center for High Resolution 

Neutron Scattering (CHRNS)

National Nanotechnology 

Coordination Network (NNCI)

Materials Innovation Platforms (MIP)

Cross-Cutting 
Activities

Diversity

International

Education

Centers & Teams

DIVISION OF MATERIALS RESEARCH - DMR



Biomaterials (BMAT)
Electronic & Photonic Materials (EPM)
Metals and Metallic Nanostructures (MMN)
Polymers (POL)
Condensed Matter Physics (CMP)
Solid State and Materials Chemistry (SSMC)

Submission Deadline:  Nov 1
Open Window – No Deadlines

DMR Solicitations for “Unsolicited” Proposals for TMRP



National High Magnetic Field Facility 
(Florida) 

Cornell High Energy Synchrotron 
Source (Cornell, Ithaca)

National Nanotechnology Coordinated 
Infrastructure http://nnci.net/about-nnci

Center for High Resolution 
Neutron Scattering (NIST, MD)

National Facilities & Instrumentation

http://nnci.net/about-nnci


Materials Innovation Platforms (MIP)

MIP Concept: Combine a focused research effort in an interactive feedback loop 
together with a mid-scale user facility open to the community in order to accelerate 
advancement of a materials research topic of national importance.

www.mip.psu.edu
www.paradim.org

Focus: 2-dimensional chalcogenide 
materials for future electronics

e.g., Can theory model growth kinetics 
and guide materials synthesis?

Focus: interfacial materials, combining oxides & 
2D materials, for valleytronics & spintronics
e.g., Can we design and create new interfacial 

materials by “breaking” Gibbs’ & Pauling’s rules?

Current Status:

 Accept user proposals; some samples delivered to users already

 World’s first 300-atm floating-zone furnace at Paradim-JHU

 Integrated MBE, CVD, ARPES & STM/AFM later in 2017

 Access to computational, TEM & other capabilities

 Webinars and summer schools 



Instrumentation

 Major Research Instrumentation (MRI)

 Divisional instrumentation programs

 Research grants



Major Instrumentation Program (MRI)
NSF – 18-513

Next Deadline: January 2021 (check solicitation)

Submission limit - Three (3) per organization (up to 2 below $1M, at most 1 over $1M) 

Awards - up to $4M for development or acquisition proposals

Cost-sharing at the level of 30% of the total project cost is required for Ph.D.-granting 
institutions and non-degree-granting organizations.  Cost-sharing is not required for non-
Ph.D. granting institutions.

Merit Review - At the time of submission, PI’s are asked to identify an NSF division(s) to 
review proposal.  NSF reserves the right to place proposals in the appropriate division(s) for 
review.



Harnessing Data for 21st Century Science and Engineering 
!

!
The increasing volume, variety, and velocity of data are giving rise to a profound transformation 

of research in all fields of science and engineering.  New types of questions are being asked, and 

new challenges addressed; indeed, the very nature of scientific inquiry is changing.  Building on 

NSF’s past investments, we propose a bold initiative to engage NSF’s research community in 

the pursuit of fundamental research in data science and engineering, the development of a 

cohesive, federated, national-scale approach to research data infrastructure, and the 

development of a 21
st
-century data-capable workforce.  Advances will be required across the 

breadth of NSF’s research community, from 

· fundamental research in mathematics, statistics and computational science that will 

enable data-driven discovery and decision-making though visualization, modeling and 

analysis of complex data; to 

· fundamental research on data topics such as data discovery and integration, predictive 

analytics, data mining, machine learning; data semantics,  open data-centric architectures 
and systems, reproducibility, privacy and protection, and the human-data interface; to 

· the engagement of the research domains supported across NSF in using the advances in 

data science and the cyberinfrastructure to further their research; to 

· the embodiment of these innovations in a robust, comprehensive, open, science-driven, 

cyberinfrastructure (CI) ecosystem capable of accelerating a broad spectrum of data-
intensive research, including that in large-scale and MREFC facilities; to 

· the development and evaluation of innovative learning opportunities and educational 

pathways, grounded in an education-research-based understanding of the knowledge and 

skill demands needed by a 21
st
 century data-capable workforce.  

This initiative will enable and accelerate future discovery by providing the fundamental 
techniques, tools, research cyberinfrastructure, and educational foundations to harness the data 

revolution. The initiative itself could include (i) the creation of a network of national center-
scale activities, each with a specific focus but linked with each other and with industry, 

government and international partners to maximize collective impact; (ii) increased directorate 
and cross-directorate activities and investments; (iii) the development, deployment, operation 

and evolution of national-scale, open, data-centric CI, that is integrated with NSF’s existing CI 
capabilities and evolved through mid-scale pilot activities. As the only federal agency broadly 

funding fundamental research, NSF can uniquely lead a bold initiative to create a data-enabled 

future for the Nation’s science, engineering and educational enterprises, and for the country 

more broadly. 
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Harnessing the Data Revolution

Understanding the Rules of Life: 
Predicting Phenotype 

 
The universally recognized biggest gap in our biological knowledge is our inability to 

predict the phenotype of a cell or organism from what we know about the genome and 
environment.  The traits of an organism are emergent properties of multiple types of 
information processed across multiple scales, e.g., biophysical, genomic, evolutionary, 
ecological, environmental, time.  It is an enormous challenge to unravel because of the 

complexity of information and nonlinear processes involved; we simply do not 
understand the rules that govern phenotypic emergence at this scale.  Unpacking 

phenotypic complexity will require convergence of research across biology, computer 
science, mathematics, the physical sciences, behavioral sciences and engineering.  

 
Key Questions 

 
1) How can computational modeling and informatics methods enable data 

integration for the purpose of analysis and prediction of complex living systems? 
 
2) Variation in traits expressed by organisms is a feature of all life; what are the 

genetic, epigenetic and environmental factors that explain its magnitude and 
occurrence?   

 
3) How to predict the behavior of living systems, from single molecules to whole 

cells, whole organisms, and whole ecosystems?  To what degree do group 
interactions and behavior affect phenotypic expression? 

 
4) To what degree is an organism’s phenome a result of the microorganisms that 

live in symbiosis with it? To what degree is the production of a phenotype a 
‘joint effort’ among genomes of different organisms? 

 
5) Can we synthesize cells and organisms based on knowledge of genome sequence 

and physical features of other basic molecules? 
 

Image reference:   https://www.fourmilab.ch/images/Romanesco/ 

Fractal Foods: Self Similarity in Nature 
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Understanding the Rules of Life

The$Quantum$Leap:$Leading$the$Next$Quantum$Revolution$
$

The$world$is$on$the$threshold$of$the$next$quantum$revolution,$and$the$NSF$has$a$leading$role$
to$play.$The$Quantum$Leap$is$a$cross@NSF$approach$to$identifying$and$supporting$research$
that$answers$deep$questions$about$quantum$behavior$and$develops$the$means$of$accessing$
and$manipulating$quantum$systems.$The$goal$is$to$couple$together$experiment,$computation,$
and$theory$to$attack$fundamental$questions,$with$an$eye$toward$enabling$more$efficient$com@
putation,$communication$and$simulation.$NSF$can$drive$this$compelling$basic$research$and$its$
potentially$significant$applications$across$a$broad$swath$of$science$and$engineering.$$

Quantum'mechanics'is'a'powerful'concept'that'has'led'to'many'of'the'transformative'tech6
nologies'of'today.'The'next'quantum'revolution'will'exploit'quantum'phenomena,'such'as'
superposition,'entanglement,'and'squeezing,'to'capitalize'on'the'rich'behavior'of'many6body'
systems.$Superposition'allows'simultaneous'determination'of'all'possible'outcomes,'entan@
glement'produces'correlation'of'even'widely'separated'particles,'and'squeezing'manipu6
lates'inherent'uncertainty'to'increase'vastly'the'precision'of'measurements.'Applying'these'
phenomena'to'collections'of'particles'leads'to'revolutionary'developments'such'as'
'''

· quantum'sensors,'
· quantum'computation,'
· quantum'communications,'and'
· quantum'simulators.'
'

Intellectual'opportunity,'broad'national'interest,'and'international'competition'make'The'
Quantum'Leap'a'compelling'topic'that'draws'physical'science,'mathematics,'computer'sci6
ence,'and'engineering'together'in'a'transformative'(high'risk'–'high'reward)'enterprise'to'
answer'fundamental'questions,'such'as,'
'

· How'do'we'prepare'and'manipulate'complex'or'dynamic'quantum'states?''
· How'do'we'control'material6light'interactions'to'create'new'quantum'phenomena?'
· What'are'the'mathematics'that'describe'emergent'quantum'behavior?'
· How'do'we'design'and'engineer'systems'that'use'quantum'effects'extensively?''

'
Competition'is'fierce'and'the'US'needs'to'stay'at'the'forefront'to'ensure'our'security,'eco6
nomic'growth,'and'global'competitiveness.'Research'in'quantum'materials'will'also'pre6
pare'the'broadly'educated'individuals'to'make'and'implement'the'discoveries'of'the'next'
quantum'revolution.'There'will'be'strong'connections'to'industry,'federal'agencies,'and'in6
ternational'partners.'

Majorana'fermions'(Princeton'University)'
'

Trapped'ion'computation'(JQI'<'University'of'Maryland)'
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Quantum Leap

Mid$scale*Research*Infrastructure*
*

Rapidly(changing(patterns(of(research(require(a(new(approach(to(research(infrastructure(for(
NSF’S(science(and(engineering(activities(because(today(they(
*

· rely(increasingly(on(cyberinfrastructure,(broadly(defined,((
· use(infrastructure(that(is(diverse(in(space,(cost,(and(implementation(time,(and(
· require(dynamic(and(nimble(responses(to(new(challenges.(

NSF(must(find(a(way(to(seize(these(important(opportunities

MRI$ MREFC$

Mid-scale Research Infrastructure
• Future of Work
• Navigating the New Arctic
• Windows on the Universe
• NSF INCLUDES
• NSF 2026

National Science Foundation’s 10 Big Ideas

Where CHE & DMR Fit

Growing Convergence Research



Report on the NSF’s Merit Review Process: FY 2017
https://www.nsf.gov/nsb/publications/2018/nsb201915.pdf



Results of Merit Review 
(CHE)
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Presubmission

 Consult the NSF website (www.nsf.gov) and Guide to Programs to 
locate a suitable program home for your project: 
https://www.nsf.gov/funding/browse_all_funding.jsp

 Make use of “Search Awards” to locate abstracts of proposals with 
comparable objectives: http://www.nsf.gov/awardsearch/

 Pay attention to Dear Colleague Letters about funding opportunities

 Contact the Program Director (well in advance) to determine if your 
project is appropriate

 Follow instructions! 
https://www.nsf.gov/publications/pub_summ.jsp?ods_key=papp

Roughly half of all proposals received by the 
NSF Chemistry Division last year had to be 
returned for repair because they failed to 

follow new instructions.  Repair may not be 
an option this year!

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


NSF/NSB Merit Review Criteria

• Intellectual Merit:  The Intellectual Merit 
criterion encompasses the potential to advance 
knowledge

•Broader Impacts:  The Broader Impacts criterion 
encompasses the potential to benefit society and 
contribute to the achievement of specific, desired 
societal outcomes
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Good Bad Ugly

Creative Incremental Non-Compliant

Well-Planned Difficult to follow Overlooks related work

Exciting Narrow Disease focused

Potentially Transformative Missing Details

Important Diffuse

Contingency for Pitfalls “Fishing Expedition”

Evaluation plan Pedestrian

Integrated Sloppy

Compelling

High Risk/High Reward

Challenging

Words you Do (and Don’t) Want to Find in Your Reviews



Try to read reviews objectively

• It can be helpful to enlist a colleague who will 
“tell it like it is”

•Analyze your reviews as if they were someone 
else’s 

•Make a list of “to do” items that emerge from 
the reviews

• If you think a reviewer misunderstood you, 
try to make your point more clearly



What’s Special About CAREER?

•NEW Solicitation (NSF 20-525)

•Due July 27, 2020

•5-Year Award (Minimum $400K, except BIO, ENG, OPP)

•Education Plan (Integrated with research!)

•Department Head Letter

•3 Tries

•PCASE eligibility



NSF Graduate Research Fellowships
NSF 19-590

Five Year Awards – $138,000
• Three years of financial support

• $34,000 Stipend per year

• $12,000 Educational allowance to institution

• Professional Development Opportunities: 
International Research 
Internships 

• Career-Life Balance Initiative  (family leave)

• FASED Individuals with Disabilities

• Supercomputer access: XSEDE



Kelsey Cook
kcook@nsf.gov
703-292-7490

Leonard Spinu
lspinu@nsf.gov
703-292-2665
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