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Gravitational Physics 
Program

• Research related to gravitational waves
• Experiments to test gravitational theories
• Experiments to test particle physics and string 
theory via equivalence principle violations and 
deviations from 1/r2
• Theoretical research in classical and quantum 
gravity

Beverly Berger, Program Director, Gravitational Physics
Tom Lucatorto, Program Director, LIGO
Joe Dehmer, Division Director, Physics
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NSF MPS PHY Gravity

FY2001 4416 850.8 187.5 32.5

FY2002 4789 922.0 195.9 38.6

D 8.4% 8.4% 4.5% 19% 

Budget FY  2002

• The PHY increase was more than offset to meet needs of 
NSF-wide and PHY initiatives and PHY facilities.

• Gravity Program fared much better than most PHY Programs.
•

•
•

Gravitational waves are predicted by Einstein’s General Theory of 
Relativity.  To date there has been no direct observation of 
gravitational waves.  LIGO is designed to accomplish this and then to 
use gravitational waves to explore the most exotic structures in the 
universe.  The technique used by LIGO to achieve this goal will be 
described by the LIGO Deputy Director and Construction Project 
Manager, Dr. Gary Sanders in the following talk.  

A $300M construction project requiring development of new 
technologies to meet a design sensitivity several orders of 
magnitude better than any yet achieved.  MRE account created 
to protect single and few investigator research programs from 
being squeezed out of existence by the requirements of the  
much larger LIGO program.

($M)



Gravity in Detail for FY 2002
I will illustrate the oversight issues that have required 
attention over the years, and the procedures that 
were devloped to address them by referring to a few 
of the to the items included in this brief history of 
LIGO.   Even this “brief history” fills several slides and 
I don’t expect that you will be able to absorb it all as 
they flash by, but if you are interested we can supply 
copies.

In compiling this history, I have used the Lifecycle of 
Large Facility Projects (LLFP) presented in the NSF’s 
new Large Facility Projects Management and 
Oversight Plan on which to map the equivalent stages 
in the development of LIGO.  So on each of the brief 
history slides the black letters are my description of 
the LIGO development and the blue letters refer to the 
LLFP stages.

My purpose in doing this is to demonstrate that the 
new Facility Management Plan is mostly based on a 
model that was developed by NSF staff and has been 
used successfully for a long time.

There were reviews conducted by various panels 
during these early and these led to  NSFauthorization 
for the MIT and Caltech scientists to appoint a project 
director.

PHY GP LIGO Lab LSC + Other
(Core PI)

FY2001 $32.5M $21.8M $10.69M

FY2002 38.6 28.0 10.57
D $6.1M $6.2M $– 0.12M

Other NSF programs funded:

Center for Gravitational Wave Physics (PFC)
Two GW source simulation projects (ITR)
Grid research for LIGO data (ITR)



FY 2003 - Status
I will illustrate the oversight issues that have required 
attention over the years, and the procedures that 
were devloped to address them by referring to a few 
of the to the items included in this brief history of 
LIGO.   Even this “brief history” fills several slides and 
I don’t expect that you will be able to absorb it all as 
they flash by, but if you are interested we can supply 
copies.

In compiling this history, I have used the Lifecycle of 
Large Facility Projects (LLFP) presented in the NSF’s 
new Large Facility Projects Management and 
Oversight Plan on which to map the equivalent stages 
in the development of LIGO.  So on each of the brief 
history slides the black letters are my description of 
the LIGO development and the blue letters refer to the 
LLFP stages.

My purpose in doing this is to demonstrate that the 
new Facility Management Plan is mostly based on a 
model that was developed by NSF staff and has been 
used successfully for a long time.

There were reviews conducted by various panels 
during these early and these led to  NSFauthorization 
for the MIT and Caltech scientists to appoint a project 
director.

• The Omnibus bill is now in conference. 

• Latest news at http://www.nsf.gov/od/lpa/congress/start.htm.

• HR 4664 is now the law.
• FY2004 President’s Request for PHY is         + 10%.

NSF R&RA MPS PHY

FY2002 4789 3599 922 195.9

Presidential 
Request

5036
(5%)

3783
(5%)

942
(2%)

191.3
(–2%)

Senate
(Omnibus)

5200
(8%)

4029
(12%)

1043
(13%)

_
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• Does not provide funds for NSF;  Does provide the authority 
to obligate funds for specified NSF activities. 

• Authorizes increases to NSF of between 13% and 15% for 
each of next 5 fiscal years.

• Policy objectives include balancing the Nation's research 
portfolio (among which are cited the physical sciences, 
geoscience, and  engineering), establishing and maintaining 
cooperative international relationships, and increasing overall 
workforce skills.

• Requires the creation of a prioritized list of Major Research 
Equipment and Facilities Construction (MREFC) projects to 
be updated each time the NSB approves a new project to be 
funded by the MREFC account. 

HR 4664
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International Activities

• LIGO MOU's with other GW projects: GEO 600, TAMA, 
ACIGA, VIRGO

• Joint science runs with LIGO, GEO, TAMA
• International participation in LSC
• Probable international partnership in Advanced LIGO 

(PPARC)
• LIGO Visitors Program
• LIGO-VIRGO undergraduate exchange

Examples supported or bragged about by NSF:



LIGO Exercises International 
Array in E7 run• LIGO engineering 

run Dec. 29, 2001 
through Jan. 14, 
2002 exercised 
both LIGO 
observatories 
(Hanford, WA and 
Livingston, LA)

• First test of 
international 
network was 
accomplished with 
26 hours of stable 
running in 
coincidence with 
UK/German GEO 
600 interferometer

• Data collected to 
study long distance 
noise correlations 
in analysis

LIGO
GEO Virgo

TAMA

AIGO





NASA/NSF Cooperation on 

GW  Source Simulation

I will illustrate the oversight issues that have required 
attention over the years, and the procedures that 
were devloped to address them by referring to a few 
of the to the items included in this brief history of 
LIGO.   Even this “brief history” fills several slides and 
I don’t expect that you will be able to absorb it all as 
they flash by, but if you are interested we can supply 
copies.

In compiling this history, I have used the Lifecycle of 
Large Facility Projects (LLFP) presented in the NSF’s 
new Large Facility Projects Management and 
Oversight Plan on which to map the equivalent stages 
in the development of LIGO.  So on each of the brief 
history slides the black letters are my description of 
the LIGO development and the blue letters refer to the 
LLFP stages.

My purpose in doing this is to demonstrate that the 
new Facility Management Plan is mostly based on a 
model that was developed by NSF staff and has been 
used successfully for a long time.

There were reviews conducted by various panels 
during these early and these led to  NSFauthorization 
for the MIT and Caltech scientists to appoint a project 
director.

• Task group report has been made available to 
both agencies (http://astrogravs.gsfs.nasa.gov).

• GW source simulations are regarded by both 
NASA and NSF as an important area for 
cooperation. 

• Committee to advise NASA and NSF on 
collaboration made strong statements on need for 
increased support for GW source simulation

• Time scales and formats for actual cooperative 
programs are not yet known.

•



From Quarks to the Cosmos
(Turner Report)

OSTP has formed a joint DOE (HENP, Fusion), NASA (Space 
Science), NSF(PHY, AST) working group to foster
the recommended collaboration including ground-based and 
space-based GW wave detectors and GW source simulation.

Finding:  “More than ever before, astronomical discoveries are 
driving the frontiers of physics, and more than ever before
our knowledge of physics is driving understanding of the universe 
and its contents.”

Recommendation: “The agencies [DOE, NASA, NSF] proceed with 
an advanced technology program to develop instruments capable
of detecting gravitational waves from the early universe.”




