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Scientific motivation

Einstein gravity

G, =80T,

Gravity as a geometry
Space and time are physical objects
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A Gravitation
Least understood interaction

Large worlewide intellectual activity

¢ Theoretical: ART + QM, Cosmology
¢ Experimental: Interferometers on Earth and in space

A Gravitational waves
Dynamical part of gravitation, all space is filled with GW
Ideal information carrier, almost no scattering or attenuation

The entire universe has been transparent for GWSs, all the way back
to the Big Bang




Compact Binary Mergers

A Binary neutrons stars
A Binary black holes
A Neutron starc black hole binaries

A Knowledge of the waveforms

through numerical relativity
Binary Black Hole in 3C 75

Credit: XRay: NASA / CXC / D.

Hudson, T. Reiprich et al. (AIfA);

Radio: NRAO / VLA/ NRL



GW exist: PSR B1913+16
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Waveforms BBH and NBH binary

A Signal modulation h =DL/L © 102
I Amplitude and frequency
I Due to spirorbit precession  Time domain Frequency domain

of the orbital plane

A Gravitational waves

I Merger phase dominates

i Direct insight into dynamics
of spacetime at extreme
curvatures

I Unambiguous evidence for
existance of black holes

(10.5,10.5) M, binary (10.5,10.5) M binary
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Interferometer asGW detector

A Principle: measure distances between two free test masse
I Michelson interferometer
I Test masses = interferometer mirrors
I Sensitivityh =DL/L
A Need long interferometer arms

Virgo: CNRS+INFN
_ (ESP@Paris, INFNFirenze/Urbino, INFNlapoli, INFN
A For Virgd. = m Perugia, INFNPisa, INFNRoma,LAOrsay, LARP
Annecy, LMA.yon, OCAlice)
+ Nikhefjoined in2007

Last science ruﬁ ended on Septémber Lo i s
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