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Noise budget of LCGT
Shot noise
— Radiation pressue noise

—— Thermal noise (suspension)

—— Thermal noise (mirror)
Seismic noise
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Detection Range with SNR=10
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for BH QNM ringdown
«=== Broardband RSE
==== Detuned RSE

Note: The range is defined
for SNR=10, sources
at optimal direction.
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sky coverage of antenna pattern
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LISA (Laser Interferometer Space Antenna)
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U.S. Decadal Surveys

* 1964: Ground-based Astronomy: A Ten Year Program (Whitford)

» 1972: Astronomy and Astrophysics for the 1970s (Greenstein)

» 1982: Astronomy and Astrophysics for the 1980s (Field)

» 1991: The Decade of Discovery in Astronomy and Astrophysics (Bahcall)
« 2001: Astronomy and Astrophysics in the New Millennium (McKee-Taylor)

« 2010: New Worlds, New Horizons in Astronomy and Astrophysics
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Vew Worlds, New Horizons in Astronomy and Astrophysics
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Large Scale Space Program - Prioritized

Wide Field InfraRed Survey Telescope (WFIRST)
Explorer Program Augmentation
Laser Interferometer Space Antenna (LISA)

International X-ray Observatory (IXO)

NATIONAL RESEARCH COUNCIL 5,




LISA - Science

Exploiting a new field of astronomy using long wavelength
gravitational radiation — ripples in spacetime — to observe:

— Inspirals and mergers of binary black holes to cosmological
distances, back to Cosmic Dawn; measure black hole masses,

spins
— Large numbers of ultra-compact binary stars in our galaxy

Precision tests of general relativity

Possible detection of spacetime ripples from the very early
universe

The unexpected
NATIDNALRESEARCHCDUNCIL o5

vew Worlds, New Honzons in Asfranomy and Asfrophysics




LISA — Program Details

Three spacecraft 5 million km apart in Earth-trailing orbit

ESA-NASA partnership:
— Candidate for ESA L-class launch (with IXO, Laplace)
— LISA Pathfinder mission scheduled for 2012

Recommendation conditional on success of Pathfinder
and selection by ESA as first L-class mission, in which
case risk is Medium

RECOMMEND U.S. share of 50%
Total appraised mission cost $2.4B

Projected 2016 start and ~2025 launch

NATIONAL RESEARCH COUNCIL 26
F THE NATIONAL ACADEMIES

MNew Worlds, New Haonzons in Astronomy and Astrophysics
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Deci—hertz Interferometer Gravitational Wave Observatory
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