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@ (NSF 10CH Big Ideas) 1) Future of Work at the Human-Technol
ogy Frontier, 2) Growing Convergence Research, 3) Harnessin

g the Data Revolution, 4) Mid-scale Research Infrastructure,
5) Navigating the New Arctic, 6) NSF 2026, 7) NSF INCLUDE
S, 8) Quantum Leap, 9) Understanding the Rules of Life, 10)
Windows on the Universe S0| UZ

=H|
Future of Work
at the
Human-Technolo
gy Frontier

T 1) 100§ Big Ideas(NSF)
e

- Catalyzing interdisciplinary science and engineering research to

understand and build the human-technology relationship

- design new technologies to augment human performance etc.

Growing
Convergence
Research

- Merging ideas, approaches, tools, and technologies from widely

diverse fields of science and engineering to stimulate discovery
and innovation

Harnessing the
Data Revolution

- Engaging 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 -century
data—capable workforce

Mid-scale
Research
Infrastructure

- Developing an agile process for funding experimental research

capabilities in the mid-scale range capabilities in the mid-scale
range, a 'sweet spot' for science and engineering that has been
challenging to fund through traditional NSF programs

Navigating the
New Arctic

- Establishing an observing network of mobile and fixed platforms

and_tgols across the Arctic to document and understand the
Arctic's rapid biological, physical, chemical, and social changes

NSF 2026

- Stimulating and seeding investments in bold foundational research

questions that are large in scope, innovative in character,
originate outside of any particular NSF directorate, and may
require a long—term commitment

NSF INCLUDES

- Transforming education and career pathways to help broaden

participation in science and engineering

Quantum Leap

- Exploiting guantum mechanics to observe, manipulate, and control

the behavior of particles and energy at atomic and subatomic
scales, resulting in next—generation quantum-—enabled science and
technology for sensing, information processing, communicating,
and computing

Understanding
the Rules of Life

- Elucidating and harnessing the sets of rules that predict an

organism's observable characteristics, its phenotype

Windows on the
Universe

- Using powerful new syntheses of observational approaches to

provide unique insights into the nature and behavior of matter
and energy and help to answer some of the most profound
questions before humankind
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H 2) 100§ Big Ideas &%

7= | g
* Future of Work at the Human-Technology Frontler (@It 7|& &l Oj2l)
* Hamessing the Data Revolution (HIO|E1 SHO| =g
* Navigating the New Arctic ({22 F—U\D
* Quantum Leap (YAt SiEH)
* Understanding the Rules of Life (M| Ml 0]
*  Windows on the Universe (3 ﬁ-_r‘— 2t A=
» Growing Convergence Research (887 &X)
™ Y HMT | » NSF INCLUDES (at3t &7 &0 £X)

orolc|of * Mid-scale Research Infrastructure (E#2 ¢I7 Q1=Za})
* NSF 2026
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04. 81971 9 (GCR) @ (NSF Awards) NSF= EXg, Alof U &3 Alofs Soff et ¥ 38t
I:J O2ME 345 20fQ o U K0 XZE X6, 015 NSF AwardsZ E3

- NSF7t 19898 XIES X|get A7 D2 HMEQ| ot ME= Award
Abstracts C[O|E{H|O|AS MG 32 ~ US

- HEHOls ¢S Mol £, 2GR 4l s 7|29] 0|20| EiL|
O X3 = o7 A2 %7 = Q= My} LE

0

@ (GCR ZZHE 38l GCR 2 H|0|X|A GCR TZ I0KS 24
of¥s W 800 719 Z=METJI EELUCH, 0| 7t2H| S=&=
ZHEE HQIstH 20214 128 7|& & 51749 ZZHET} X2
22 Ao= LEHH
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1 Emotionally Responsive Computation and Communication

2 Collaborative Research: Disentangling Environmental Change and Social Factors as
Drivers of Migration

3  Harnessing Extracellular Vesicle Mediated Interkingdom Communication

4

Social, Ecological, and Technological Infrastructure Systems for Urban Resilience

A Flexible Framework for Instrumented Learning Environments: Enhanced Learnin

2 g Through Advanced Sensing, Processing, and Cognitive Technologies

6 Can improved ecological forecasting accelerate sustainability transformation in urb
an lighting?

7 The Convergent Impact of Marine Viruses, Minerals, and Microscale Physics on P
hytoplankton Carbon Sequestration

8 Biomolecular Systems Engineering — Unlocking the Potential of Biological Program

ming
9  Exploratory research on the dynamics of convergence in interdisciplinary teams
10 Integrating machine learning and biological neural networks
11 Plasma-Biofilm Interactions at the Intersection of Physics, Chemistry, Biology and
Engineering
Accelerating Progress Toward Intrinsic Genetic Solutions to Sustainable Agricultura

& | Intensification
Designing a Sustainable Agricultural Production System through Convergence Res
13 ; :
earch Using a Multi-Scale Ecosystems Approach
14 Fine—grain generation of multiscale patterns in programmable organoids using mic
rorobots
15 Co-Defining Climate Refugia to Inform the Management of Mountain Headwater
Systems

16 Reprogramming Biological Neural Networks with Field-Based Engineered Systems
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17 MetaTOpticaI Angioscopes for Image—Guided Therapies in Previously Inaccessible
Locations
Characterization and Robust Multivariable Control of the Dynamics of Gas Exchan
ge During Peritoneal Oxygenated Perfluorocarbon Perfusion
Socio—-Technological System Transitions: Michigan Community & Anishinaabe Rene
wable Energy Systems
Coevolution of Social and Physical Infrastructure and Improved Access to Clean
Water in Informal Water Sharing Systems
21 Managing Future Risk of Increasing Simultaneous Megafires
Teaming in the Time of Covid-19: Understanding how technology affordances can
enable collaboration during sudden workplace disruption
23 Understanding Virus Evolution Through Deep Raman Spectroscopy
24 Synthetic Neurocomputers for Cognitive Information Processing

25 Growing a New Science of Landscape Terraformation: The Convergence of Rock,
Fluids, and Life to form Complex Ecosystems Across Scales

04. SEIFH LM (GCR)
X[ D2HE 545t

18

19

20

22

26 Responsible Critical Elements: Transforming Earth Resource Development for a C
arbon—Neutral Future
Programmable Nanorobots Integration with Magnetically-Driven Neuron and Brain
Tissue Regeneration
28 In Search for the Interactions that Create Consciousness

Convergence for Innovative Energy Solutions: Empowering Off-Grid Communities
29 ; . !
with Sustainable Energy Technologies

27

30 Climate Resilience in the Coastal Zone

31 The Transition to a Sustainable Energy Future

32 The Future of Quantitative Research in Social Science

33 WIN: a Window Into Neuroregulation

34  Auto-regulatory Scaffolds for Directed Evolution of Non-living Functional Materials

Jumpstarting Successful Open-Source Software Projects With Evidence—-Based Ru
les and Structures

Life Cycle Management of Materials: Sustainable Biomass to Designer Polymer Sy
stems

37 Functional Epistasis - the Key for Understanding the Rules of Life

38 Understanding Epistasis: the Key for Genotype to Phenotype Mapping

39 Engineering Coral Reef Recovery

Common Pool Resource Theory as a Scalable Framework for Catalyzing Stakehold

35

36

= er-Driven Solutions to the Freshwater Salinization Syndrome
Portable device for rapid and label-free identification of COVID-19 using an ultra—
41 -
miniature handheld Raman spectrometer
42 Collective Behavior and Patterning of Topological Defects: From String Theory to
Crystal Plasticity
43 Linking the adaptive dynamics of plankton with emergent global ocean biogeoche

mistry

44 Convergence on Micro— and Nanoplastics in Aquatic Environments

45 Convergence Around the Circular Economy

46 Nearshore Water-Land Interface During Extreme Storms

47  Citizen—Centered Smart Cities and Smart Living

48 Laying the Scientific and Engineering Foundation for Sustainable Cultivated Meat
Production

49 Systems Approaches for Vulnerability Evaluation and Urban Resilience

50 Dynamic Touch-based Bacteria-Device Two-Way Communication

Microbial Response to a Changing Planet: The Role of Microbes in Mineral Precipi

2l tation Resulting in Exceptional Fossil Preservation and CO2 Sequestration

08 | 2021 88t S3EA H1M vol.10
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04, SEI0471 9K (GCR) @ IHMIE ZX!, SMXKCHA 712, AR UNe B2 YN, OjAt 52 S5t
X[ DZHE oIz Moz HEMsiH Cjeu e

=

@ (IpEIE x| S48 DA XX sigs 26 Zat, OIA(Office of In
tegrative Activities, SEESAIE=)7t HA| 5170 5 167H(31.4%)
2 71 B2 HIES Aol U= AC= LIEHH

- CBET(Div Of Chem, Bioeng, Env, & Transp Sys, 3ts}, 44 Zst st
A U 25 AAH B2)0]| 874(15.7%), BCS(Division Of Behavioral
and Cognitive Sci, &= 2 QIX| 1fst 22) 77H(13.7%) S| =22 Lt
Ete

(B 6) Mg &2 =% g GBI 7IF)

E %

rE
fok
=2
S

1 OIA-Office of Integrative Activities 16 31.4
2 BCS-Division Of Behavioral and Cognitive Sci 7 13.7
3 I0S-Division Of Integrative Organismal Systems 5 9.8
4 CMMI-Div Of Civil, Mechanical, & Manufact Inn 5 9.8
5 DRL-Division Of Research On Learning 1 2.0
6 CBET-Div Of Chem, Bioeng, Env, & Transp Sys 8 15.7
7 PHY-Division Of Physics 1 2.0
8 SES-Divn Of Social and Economic Sciences 3 5.9
9 ECCS-Div Of Electrical, Commun & Cyber Sys 1 2.0
10 OCE-Division Of Ocean Sciences 2 3.9
11 DGE-Division Of Graduate Education 1 2.0
12 DMR-Division Of Materials Research 1 2.0

A 51 100
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04, I UK (GCR) @ (CHAZIR S48 TN CHADIZH SIS 2AI5 20T}, S 1909 Cf
Xjg DEME 535 ATIBS HQ5HD Qs HOR LIEKIRIY Of2IZLt SRS, HA}

0| HiEE A= LIEHH

E 7) MME Y71 3 611 71F)

Hs | x| N | %
1 | ADMINISTRATORS OF THE TULANE EDUCATIONAL FUND, THE | 1 2.0
2 | ARIZONA STATE UNIVERSITY 3 5.9
3 | CALIFORNIA LUTHERAN UNIVERSITY 1 2.0
4 | CARNEGIE MELLON UNIVERSITY 1 2.0
5 | CORNELL UNIVERSITY 1 2.0
6 | DUKE UNIVERSITY 1 2.0
7 | FORT LEWIS COLLEGE 1 2.0
8 | GEORGIA TECH RESEARCH CORPORATION 1 2.0
9 | MICHIGAN STATE UNIVERSITY 2 3.9
10 | MICHIGAN TECHNOLOGICAL UNIVERSITY 2 3.9
11 | NORTH CAROLINA STATE UNIVERSITY 1 2.0
12 | NORTHWESTERN UNIVERSITY 3 5.9
13 | OREGON STATE UNIVERSITY 1 2.0
14 | PENNSYLVANIA STATE UNIVERSITY, THE 1 2.0
15 | REGENTS OF THE UNIVERSITY OF MICHIGAN 2 3.9
16 | REGENTS OF THE UNIVERSITY OF MINNESOTA 1 2.0
17 | ROCHESTER INSTITUTE OF TECHNOLOGY (INC) 1 2.0
18 | RUTGERS, THE STATE UNIVERSITY OF NEW JERSEY 1 2.0
19 | TEXAS A&M ENGINEERING EXPERIMENT STATION 1 2.0
20 | TRUSTEES OF BOSTON UNIVERSITY 1 2.0
21 | TRUSTEES OF COLUVBA UNVERSTY N THE OTY OF NeWYORC THE | 2 3.9
22 | TRUSTEES OF TUFTS COLLEGE INC 1 2.0
23| UNIVERSITY CORPORATION FOR ATMOSPHERIC RESEARCH | 1 2.0
24 | UNIVERSITY OF CALIFORNIA, DAVIS 1 2.0
25 | UNIVERSITY OF CALIFORNIA, IRVINE 1 2.0
26 | UNIVERSITY OF CALIFORNIA, SAN DIEGO 1 2.0
27 | UNIVERSITY OF DELAWARE 2 3.9
28 | UNIVERSITY OF GEORGIA RESEARCH FOUNDATION, INC. | 1 2.0
29 | UNIVERSITY OF ILLINOIS 2 3.9
30 | UNIVERSITY OF MARYLAND 1 2.0
31 | UNIVERSITY OF MASSACHUSETTS 3 5.9
32 | UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL | 1 2.0
33 | UNIVERSITY OF OKLAHOMA 1 2.0
34 | UNIVERSITY OF SOUTHERN CALIFORNIA 1 2.0
35 | UNIVERSITY OF WASHINGTON 1 2.0
36 | UNIVERSITY OF WISCONSIN SYSTEM 1 2.0
37 | VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY | 1 2.0
38 | WOODS HOLE OCEANOGRAPHIC INSTITUTION 1 2.0
39 | YALE UNIVERSITY 1 2.0
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SISl B (GCR) @ (@A 71F &) ItME

.
olEs

Z1t, Standard Grant2t

X mE s

Continuing Grant=2 7-2&|04, Standard Grant= H& EXg O2
MEW, Continuing Grantz= X[&EX01 HXZ T=NES X|EM HX
= DZ2MEJI D=MEQ| [Tt+F XIX[ol U= AC=E LIEHH

(B 8) MHE +8A7| g GBI 7IF)

#HS | ES N | %
1 Standard Grant 15 294
2 Continuing Grant 36 70.6

A 51 100

@ (M| AR S8 TiH| AIRAE SEks 2A16H Zut 201940] 17
74(33.3%)2 71E = LIERGOH, 20204 1674(31.4%), 20214
1071(19.6%) S9| +=O=F LIEtLI M INE MMt HoZ EME|
20184 0]= 20191t 202001 &F+=2| AUHME X[E5H7| 2foh =
25t 7102 mete

@ (AN 24X 3E) N SEHE i8S EA6H Zup 20250] 24
A7 1%)2 718 =H LIERGOM, 20224 1474(27.5%), 20264 9
H(17.6%) SO 202 LIELL} IN| [HEE0| X|&™ HXZ TZHE
o Yooz MHEE AO=Z IetE

@ (UHE 712t Sg) AXACR SRAHEE 7HIOZ MNE & 7122
SMSH ZTt 50| 2474(47.1%)2 THE S LIEROH, 613 1174
(21.6%), 302} 440] 2t 824(15.7%), 2140| 474(7.8%) S°o| 202
LIEFLE CHER A0l CHAZES| X|ES ™ol AC=E LIEHH

B 9) MNE Az F 712 Y BN 7IF)

AEE | N | % | EseE | % |mwrt| N | %
2018 8 15.7 2022 14 27.5 24 4 7.8
2019 17 33.3 2023 2 3.9 34 8 15.7
2020 16 31.4 2024 2 3.9 44 8 15.7
2021 10 19.6 2025 24 471 54 24 471

2026 9 17.6 64l " 21.6
A 51 100.0 A 51 100.0 A 51 100.0
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@ Disentangling Environmental Change and Social Factors as

Drivers of Migration
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Disentangling Environmental Change and Social Factors as Drivers of
Migration

BCS - Division Of Behavioral and Cognitive Sci
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CBET - Div Of Chem, Bioeng, Env, & Transp Sys
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Accelerating Progress Toward Intrinsic Genetic Solutions to Sustainable
Agricultural Intensification

IOS - Division Of Integrative Organismal Systems

UNIVERSITY OF GEORGIA RESEARCH FOUNDATION, INC.
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He Collaborative Research: Socio—Technological System Transitions: Michigan
" Community & Anishinaabe Renewable Energy Systems
NSF L . . .
ORG BCS - Division Of Behavioral and Cognitive Sci
A% MICHIGAN TECHNOLOGICAL UNIVERSITY
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NSF Convergence Research Awards

Growing Convergence Research (GCR) at NSF was identified as one of 10 Big Ideas - long-term research and process ideas that
identify areas for future investment at the frontiers of science and engineering. Convergence research is a means for solving
complex research problems, with a focus on societal needs. It entalls integrating knowledge, methods, and expertise from different

disciplines and forming novel framewarks to catalyze scientffic discovery and innovation.
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=505637

2021

Melissa Bukovsky, University Corporation For Atmospheric Research (PI)
Linda Mearns and Seth McGinnis (Co-PIs)
Collaborative Research: GCR: Managing Future Risk of Increasing Simultaneous Megafires (NSF Award #2019813)

Mikhail Chester, Arizona State University (PI)
P. Timon McPhearson, Tischa Munoz-Erickson, Elizabeth Cook. and David Iwaniec (Co-PIs)
GCR: Social. Ecological, and Technological Infrastructure Systems for Urban Resillence (NSF Award #1934933)

Alison Cullen, University of Washingten (PI)
John Abatzoglou (Co-P1)
Collaborative Research: GCR: Managing Future Risk of Increasing Simultaneous Megafires (NSF Award #2019762)
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Growing Convergence Research Lecture
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GROWING CONVERGENCE RESEARCH LECTURE SERIES

Lessons from the Field - Center Directors' Perspectives on Catalyzing Convergence

Tuesday, June 29, 2021 @ 4:00 PM to 5:00 PM (ET)

2021 SFHTE SN HHA vol.10 | 01 7



@ KUSCO(Korea—U.S. Science Cooperation Center). 2019. O] =

=
ZSIHEHNSF) 10 Big Ideas. US, Vienna(VA): KUSCO.

@ Natural Hazards Center SH|O|X|. https://hazards.colorado.edu/
resources/recent—awards/nsf-convergence—awards

® NSF GROWING CONVERGENCE RESEARCH (GCR) EM|0|X]. h
ttps://beta.nsf.gov/funding/opportunities/growing—-con
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@ NSF ZH0|X]. https://www.nsf.gov
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