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Introduction

PERSONs@IENTURY

Einstein gravity :

Ga b = 810 T a
Gravity as a geometry

Space and time are physical objects

Gravitational waves
A Dynamical part of gravitation, all space is filled
A Very large energy, almost no interaction

A ldeal information carrier, almost no scattering or
attenuation

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




Interferometric detectors: an international dream

GEOG600 (BritishkGerman)
Hanover, Germany

LIGO (USA)
Hanford, WA and Livingston, LA

. TAMA300 (Japan) AIGO (Australia), VIRGO (Frenchltalian)
, Mitaka Wallingup Plain, 85km north of PegthCascina, Italy




r Interferometer as GW detector

A Principle: Measure distances between free test masses

F i Michelson interferometer

i Test masses = interferometer mirrors

i Sensitivity: h = DL/L Virgo: CNRS+INFN
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(i i We need large interferometer (ESPGParis, INFNFirenze/Urbino, INFN-Napoli,
| . : _ INFN-Perugia, INFN-Pisa, INFNRoma,LALOrsay,
i ForVirgo L =3 km LAPRANNecy, LMALyon, OCANice)
+ NIKHEF joined last year

First science run: May i September 20

07_.

-~ R —— —— ———— el wimy = — —
e e = e A A R S e

— == RS



LIGO and VIRGO: scientific evolution

A At present hundreds of
galaxies in range for 1.4
M, NS-NS binaries

A Enhanced program

i In 2009 about 10 times
more galaxies in range

A Advanced detectors

i About 1000 times more
galaxies in range

i In 2014 expect 1 signal
per day or week

i Start of gravitational
astrophysics

i Numerical relativity will
provide templates for
interpreting signals




