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“LIGO Overview & Background Topics

LIGO- science mission; how it works

LIGO organization
Status of Initial LIGO and the S5 Science Run

Modest Enhancements to Initial LIGO

Overview of Advanced LIGO

5Y/%0/€150395-00-M AdvLIGO Baseline review



“1ico LIGO’s Science Mission

Physics--
» Discover gravity waves from cosmic sources

» Explore General Relativity in the high field region
where cosmic sources emit gravitational radiation

Astronomy and Astrophysics
» Pioneer the new field of GW astronomy;

— Information about the most cataclysmic events
in the cosmos are encoded in gravity waves
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A “Baseline” Source: Waves From Orbiting Black Holes
— LlGO and Neutron Stars

Inspiral Merger =~ Ringdown

Sketches courtesy
of Kip Thorne

Exercises most of the
frequency range of
the detector
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“1co How LIGO Works

Gravity wave causes a time varying stretch-compression of
the fabric of space/time

Use Interferometry to sense a time varying change in
relative distance between free test masses in the two
perpendicular arms

Sensitive to 1021 in relative distance between test masses

Audio frequency domain (~40Hz to few KHz)

See Rai Weiss’ talk (next)

5V%Q/660395-00-M AdvLIGO Baseline review 5



LIGO Basic Signature of Gravitational Waves for
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LIGO Organization of LIGO

LIGO is an amalgamation of the LIGO Laboratory

» Operated by Caltech and MIT under Cooperative
Agreement between NSF and Caltech

» NSB recently approved 2 year extension of
Cooperative Agreement

and the LIGO Scientific Collaboration (LSC)

» ~400 scientists from 40 institutions and 8 countries
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Z LIGO The Directorate & Advanced LIGO

Directorate--

» Executive Director (Jay); Deputy Director (Stan
Whitcomb); LSC Spokesperson (Peter Saulson)

In the Directorate Jay is the person responsibility
to assure that Advanced LIGO is a success.

» Hands-on involvement in project
» Has had lots of big project experience

» This experience an important component of why he
was recruited to LIGO
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