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NSF Vision and Goals

EMPOWERING THE NATION
THROUQH DISCOVLR\ AND INNOVATION

www.oxide.gatech.edu




Directorate for Mathematical and Physical Sciences

e Transform the Scientific Frontiers
NSF Strategic Goals * Innovate for Society

 Perform as a Model Organization

@ Advancing Discovery

@ Building Blocks for Innovation SRR 1§
EMPOWERING i NATION
THROUGH D;:LO\ ERY AND (INNO\ATION/}

@ Forefront Facilities

@ Educating the Next Generation
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Polymers

Electronics
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50 — 75 % of economic growth

@ fruits of basic research

S1 basic research

]

S40 - $140 GDP
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50 - 75 % of economic growth
from fruits of basic research

S1 basic research
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S40 — $140 GDP
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National Science Board (NSB)

Office of the Director (OD)

. . . Mathematical . .
Biological Geosciences Engineering

. and Physical
Sciences (BIO) (GEO) Sciencesy(MPS) (ENG)

Computer and
Information Science
and Engineering (CISE)

Education & Human
Resources (EHR)

Social, Behaviorial, and
Economic Sciences (SBE)
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Mathematical

and Physical
Sciences (MPS)
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Mathematical Office of

and Physical Multidi-sc'iplinary
Sciences (MPS) Activities
R — (OMA)

Materials Mathematical
Research Sciences
(DMR) (DMS)

Physics
(PHY)

Astronomy Chemistry
(AST) (CHE)
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\
NSF Supports Basic Research

Fraction of Federal Support

MPS supports 50%

All Science and Engineering Fields

Physical Sciences

Mathematics 60%
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\
NSF Supports Basic Research

Fraction of Federal Support
All Science and Engineering Fields MPS supports 50%

Physical Sciences

Environmental Sciences

Mathematics

*Excludes the National Institutes of Health.

Source: NSF Survey of Federal Funds for Research and Development.
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MPS FY 2014 Budget Request
S 1309 M
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MPS FY 2014 Budget Request
$1309M = $1386M  5.9% I

SIS0, FY 2012 /" by 2014
Enacted Request

$300.00
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$200.00 -

$150.00 -

Amount (Millions)

$100.00 -

$50.00

AST CHE DMR DMS  PHY
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Mathematical and Physical Sciences (MPS)

Infrastructure (facilities, centers, instrumentation)

Education
S 50M

Research (core, cross-cutting, CAREER)
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The Excitement of Advancing Discovery

...extending our view of galaxy formation
nearly to the Big Bang...

MPS supported 8 of 12

National Medal of Science recipients of the
Barry Mazur (DMS) National Medal of Science

Bard
Faber
Gates

Golomb
Goodenough
Hawthorne

Hood

Mazur

National Medal of Science
Sandra Faber (AST)

...differential topology, number theory, and
arithmetic algebraic geometry...
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The Excitement of Advancing Discovery

...extending our view of galaxy formation
nearly to the Big Bang...

National Medal of Science
Barry Mazur (DMS)

National Medal of Science
Sandra Faber (AST)

The Higgs Particle in the CMS
detector at the LHC

...differential topology, number theory, and
arithmetic algebraic geometry...
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33,000 People in MPS Activities™

Undergraduates

21%

Graduate e
Students Researchers
Postdoctoral Other
Researchers Professionals

*Estimated for FY 2014
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e Demographics

e Renew the workforce

* |nvigorate science
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/\ Attract the best to science

e Demographics The US will be “majority minority” by 2042*

e Renew the Workforce/\ The biological imperative

* |nvigorate science Culture and style matter

* US Census estimate
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Milestones - Ethnicity and Gender - 2010

Freshmen — science, engineering Bachelors — science, engineering
1,232,000 525,000 o
Non-minority Non-minority Non-minority Non-minority
women men women men

Minority
men

Minority "= _

men

Minority women Minority women

Non-minority
women

Non-minority

men
Advanced Degrees

science, engineering

173,000

Minority men Minority women
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Female Fraction of Full-Time Science and Engineering
Faculty at Four-year Institutions

1997 2008
Assistant Professor

Computer Science Associate Professor r
— Professor
Mathematics -— P
X g e I
Phy5|cal Sciences F F
- - e p— S
Life Sciences —— ——
Psychology F )
’ . —
Social Sciences — —
; 5 I
Engineering r —
| | | | | |
0 25% 50% 0 25% 50%
Fraction Fraction
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& “The Leaky Pipeline”
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US Bachelors Degrees

N
o

Fraction (%)
S

; . . e
0
African Hispanic American Indian Female*
American or Latino  Alaskan Native
National Center for Science and Engineering Statistics, 2010 *Physical Science Degrees
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60 | “The Leaky Pipeline”

U
o
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o

US Bachelors Degrees

N
o

Fraction (%)
S

US PhD Degrees

s

; b —
0 O -
African Hispanic American Indian Female*
American or Latino  Alaskan Native
National Center for Science and Engineering Statistics, 2010 *Physical Science Degrees
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The NSF Role

Facilitate and Foster
Community Responses

EXPANDING
UNDERREPRESENT

¥ 'ENTED
AMERICA’S SCIENCE AND TECHNOLOGY
TALENT AT THE CROSSROADS

Workshops

Policies

Programs
c; \[1 ‘7\/ ji‘i

S8 9
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Finding the Policies and Programs

BT =
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(1) Programs focused on broadening participation

(2) Programs with broadening participation as one part

(3) Dear colleague letters expressing interest
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Partnerships in Astronomy and Astrophysics
Research and Education (PAARE)

Enhance diversity in astronomy and astrophysics through long
term collaborative research partnerships among minority
serving institutions and partners at research institutions

7 Solar, Stellar, and
Exoplanets at NMSU
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Partnerships in Astronomy and Astrophysics
Research and Education (PAARE)

Enhance diversity in astronomy and astrophysics through long
term collaborative research partnerships among minority
serving institutions and partners at research institutions

AstroCom NYC

Improve access by urban minority students
to research opportunities

GO-FAAR

Fisk-Vanderbilt Masters-to-PhD Bridge Program
29 URM students - 97% retention

www.oxide.gatech.edu



Alliances for Graduate Education and the
Professoriate (AGEP)

Supplements to existing MPS grants to support under-
represented minority graduate students

Partnership of MPS with Directorate for Education
and Human Resources (EHR)
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Transitions to Graduate Study
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Career Life Balance
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Career Life Balance

“Balancing the Scale”

Flexibility in timing grants
* No-cost extensions

e Supplements for personnel
 CAREER

* Plans for ADVANCE, Graduate Fellows, post-docs
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Directorate for
Mathematical and Physical Sciences
(MPS)

® Advancing Discovery

® Building Blocks for Innovation

® Forefront Facilities

@ Educating the Next Generation
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