Division of Physics (PHY)

Mission

To support fundamental research across the intellectual frontiers of physics, to support
research that has broader impacts on other fields of science and on the health, economic
strength, and defense of society, to enhance education at all levels and share the excitement
of science with the public through integration of education and research, and to steward the
physics community so as to maintain the intellectual capital essential for future advances.
Modes of support include single investigator awards, group awards, centers and institutes,
some interdisciplinary in nature, and several national user facilities, as well as research
equipment/instrumentation development grants.

Physics research probes the properties of matter at its most fundamental level, the interac-
tions between particles, and the organization of constituents and symmetry principles that
lead to the rich structure and phenomena that we observe in the world around us. Physics
seeks a deep understanding of processes that led to the formation of the cosmos, to the
structure of matter at the very shortest distance scales where quantum effects dominate,
and to the structure of atomic and molecular systems that shape and control the everyday
world of chemistry and biological systems. Because of the breadth and scope of physics, it
forms part of the core educational curriculum in most sciences and in engineering.

Workforce Development and Broadening Participation

The Physics Division strongly supports workforce development and broadening participation
at all levels, from outreach efforts in large facilities and centers, to a variety of opportuni-
ties for undergraduates through the REU program, to large scale projects such as QuarkNet,
to individual Pl awards. Students involved in these projects gain skills and knowledge to
become members of the nationally critical high tech workforce.
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A 512-electrode array developed by a
team of researchers from the University
of California at San Diego at the Salk
Institute in La Jolla. This array led to
the discovery of a new ganglion cell
which may contribute to the perception
of motion.

Credit: Alan Litke
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Programs in Physics

Programs for Individual Investigators and Groups

Atomic, Molecular, Optical and Plasma Physics

Physics of Living Systems

Elementary Particle Physics

Gravitational Physics

Nuclear Physics

Particle and Nuclear Astrophysics

Physics at the Information Frontier

Education and Interdisciplinary Research

Theoretical Physics (including Atomic, Molecular, and Optical Physics, Elementary Particle
Physics, Nuclear Physics, Cosmology and Astrophysics, and Mathematical Physics)

Crosscutting PHY Programs
Physics Frontier Centers
National Facilities
- National Superconducting Cyclotron Laboratory (NSCL)
- Cornell Electron Storage Ring (CESR)
- Laser Interferometer Gravitational-Wave Observatory (LIGO)
- Large Hadron Collider (LHC), a joint NSF-DOE-CERN project
- IceCube Neutrino Observatory
- LArge Plasma Device (LAPD)
Research Experiences for Undergraduates (REU) and Teachers (RET)

A Guide to Programs / Browse Funding Opportunities is available at
http://www.nsf.gov/funding/browse_all_funding.jsp.

The Physics Frontier Centers

This program has been established to foster major advances at the intellectual frontiers of
physics by providing needed resources, e.g., combinations of talents, skills, disciplines, and/
or specialized infrastructure, not usually available to individual investigators or small groups.
The program supports university-based centers and institutes where the collective efforts of
a larger group of individuals can enable transformational advances in the most promising
research areas. Activities supported through the program are in all sub-fields of physics
within the purview of the Division of Physics. Interdisciplinary projects at the interface
between these physics areas and other physics sub-fields and disciplines, e.g., biology,
quantum information science, mathematical physics, and condensed matter physics, and
emerging areas of physics are also included.

Physics and the Global Community

The PHY Division participates in numerous international efforts, including large scale facilities
such as the LIGO, LHC and IceCube facilities, and large astrophysics detectors such as Boexino,
VERITAS, and the Pierre Auger Observatory. In addition, the PHY Division also participates

in the Open Science Grid, a distributed shared cyberinfrastructure which provides computing
and storage resources for large NSF supported international projects and partners interna-
tionally with other grid projects such as Enabling Grids for E-sciencE in Europe and related
efforts in South America and Asia.


http://www.nsf.gov/funding/browse_all_funding.jsp
http://www.nsf.gov/div/
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Human Resources FY 2009

Pie chart showing total number of people involved in PHY.

[—_1 Postdoctorates - 12%

[ Undergraduate
Students - 19%

Totals may not add due to rounding.

[ Senior Researchers - 26%
[ Other Professionals - 16%

[ Graduate Students - 28%

Budget in Actual and Constant FY 2000 Dollars
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PHY annual budgets in actual and constant FY 2000 dollars. Constant dollars show the purchasing power
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of the PHY budget. Over this 11-year period, the constant dollar budget for PHY has increased 37%.
*ARRA - American Recovery and Reinvestment Act of FY 2009. **Current Plan.

Data provided from FY 2000 to 2011 NSF Budget Requests to Congress,

http://www.nsf.gov/about/budget/.
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Funding Rates and Number of Actions
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Graph shows number of proposals submitted versus awarded for Research Grants as defined by NSF and
resultant success rates. Success rate is defined as the number of new or renewal proposals awarded funding
divided by the total number of proposals received.

*FY 2009 funding rate includes awards made with ARRA funds.

Note: the distribution of success rates reflects the average for the Physics Division and may not represent success rates in individual programs.

Modes of Support FY 2009

1 Individual Investigator
Awards - 70%

I Facilities - 23%
[ Centers/Institutes - 7%

Totals may not add due to rounding.
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