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NSF in a Nutshell

Independent agency
Supports basic research and education

Uses grant mechanism in two forms
eUnsolicited, curiosity driven
*Solicited, more focused
Peer reviews based on intellectual merit & broader impact
No intramural laboratories
Supports large facilities
Discipline-based structure
Supports all fields of Science/Engineering

Cross-disciplinary mechanisms




Call for Reinvestment in STEM

* Increase UStalent pool
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MPSTop Ten List

MPS annual budget of $1.253B (NSF Budget $6.2B)
Largest of seven directorates and five offices

Supports 7500 university based investigators, 2300 postdocs, and
14300 students

Five divisions. astronomy ($233M), chemistry ($211M),
materias ($283M), math sciences ($223M), physics ($270M)

Over adozen major facilities

Community input from National Academy, Advisory
Committees, workshops, etc.

Spectrum of research from the most fundamental to applied
Multidisciplinary activities connecting divisions and beyond
Strong tieswith DOE, NASA, NIH, and other agencies
Strong international ties throughout programs



World Class Major Facilities

Keep University Researchers at the Frontier
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NSF Process for M g’ or Pro'! ects

Input from science community

— Decadal survey, NRC Studies, HEPAP, AAAC, g e e
MPSAC i

MREFC Process

— R&D (Div) = Construction (NSF) 2> M&O (Div)

— Horizon - Readiness - Construction - Oper

— Competition across Directorate/Divisions

— Approval by Nat’| Science Board

— Inclusion in President’ s Budget (OSTB, OMB) ERNN

Inter-agency coordination (DOE, NASA,..) o M
International partnership




International Perspective

Present portfolio shows extensive interagency and
International partnerships

Scientific research isintrinsically international and
unites disparate cultures

Large projects increasingly require a global
approach

International cooperation among government
sponsors is challenging

NSF seeks and welcomes partnerships to advance
our intellectual frontiers
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Connecting

Quarks

with the Cosmos

* What is dark matter?

* What is dark energy?

* How did the universe begin?

* Was Einstein right about gravity?

°* How have v shaped the
universe”?

* What are nature’s most energetic
particles?

* Are protons stable?

* Are there new states of matter at
exceedingly high
density/energy?

* Are there additional dimensions?

* How were elements Fe to U
made?

° Is a new theory needed at the
highest energies and EM Fields?



Physics of the Universe
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Astroparticle Physics Projects

Gravitational Waves: LIGO/AdvLIGO GEo,

VIRGO, TAMA, 11 countries)

Cosmological Neutrinos. |ceCube Germany, sweden,
Belgium)

Underground Infrastructure: DUSEL

Dark Matter: CDMS, XENON, WARP, ZEPLIN,
DRIFT, COUPP (boE-HEP, INFN, PPARC, Germany, Poland)

Cosmic Rays: AUGER, HiRes, TA, Veritas,

M ilagro (DOE-HEP, Japan, Korea, Canada, Ireland, Smithsonian, 17
mor e countries)

Neutrinos: Borexino, Double Chooz, CUORE

(DOE-NP, INFN, France, Germany, Brazil, Japan, Russia, Spain, UK)

Structure of the Universe: ACT, SPT
B-Mode Polarization of CMB: QUIET
Origin of the Elements. NSCL (DOE-NP)
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« First direct detection of gravitational waves
* Open a new window on the Universe

e Explorethe strong-gravity régime of
Einstein’s General Theory of Relativity

e Explore space and time back through the
Inflationary epoch, all the way to the Big
Bang, when all four fundamental for ces of
naturewere unified.




Advanced LIGO promises a
1000-fold Increase i__n event rates
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|ceCube Construction & Transtion to !
Operations. Status Report to NSB/SOPI Mtg
(May 14, 2007)
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First String Installed at 1ceCube
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Deep Underground Science
DUSEL and Engineering Laboratory @t HomEStake, SD

Six and a half
Empire State Buildings
for scale

Shallow
Lab
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Deep

Geoscience
Campus

Physics 9 °/ Astrophysics
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Science and Engineering Questions

Physics — Of what is the universe made? We see only 4 percent of the mass
of the universe; what's in the other 96 percent? Is visible matter stable? Do
exotic predicted forms of radioactivity actually occur? What is the mass of
the neutrino, and what are its fundamental properties? How are the elements
of the universe made?

Biology - Did life originate underground? Are there new forms of life at such
a great depth? How do microbes evolve in extreme environments? How do
biology and geology interact at great depths to shape the world
underground?

Geology - How do tectonic forces affect the rock underground? Can seismic
forces be characterized and predicted? Experiments at great depth could
lead to more reliable models of Earth's crust that would relate thermal,
hydrologic, mechanical, chemical, biological and mass-energy transport
phenomena in a way that can't be done closer to the surface.

Engineering - What are the mechanical properties of deep rock? How does it
respond to human activity? Can large underground stopes be created? How
does water flow deep underground, and how can those processes affect
environmental concerns? Can we advance technology to make working
underground safer?



Community Planning Activities

®Bahcall report (2001)

*NSAC Long-Range Plan (2002)

*NESS 2002

® Connecting Quarksto the Cosmos (2003)
*HEPAP Long-Range Plan (2003)
®*Neutrinos and Beyond (2003)

®*EarthL ab (2003)

®*DOE 20-yr. Facility Plan

® Physics of the Univer se—A Strategic Plan for Federal Research at
the Intersection of Physics and Astronomy (NSTC) 2004

®*The Neutrino Matrix (Four APS Divisions) 2004

®*Quantum Universe—The Revolution in 21% Century Particle
Physics, 2004

®A lot more activity in 2005-6: NuSAG, DarkMatter SAG, EPP2010,
DEEP SCIENCE, workshops.



NSF/Community Process

* Town Meeting at NSF, March 2004

* Solicitation (S1): define site-independent
science scope and infrastructure needs; unify
the community (awarded in Dec 2004)

* Solicitation (52): develop conceptual designs for
1 or more sites (2 awarded July 2005)

* Solicitation (S3): full technical design for an
MREFC candidate (1 awarded - Homestake)

* Town Meeting at NSF, November 2007

* Solicitation (54): technical design of initial suite



| nter national Per spective

DUSEL, if approved, would join a
distinguished, pioneering international network
of underground |abs.

Coordination, collaboration by the network
would greatly benefit the global program.

DUSEL would enable next-generation
experiments of great size to be put deep
underground.

NSF seeks and encourages international
participation...let us know how DUSEL might
be useful to your programs.



