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Introduction

Einstein gravity :

Gravity as a geometry

Space and time are physical objects

8G Tab abp=

Gravitational waves

Å Dynamical part of gravitation, all space is filled

Å Very large energy, almost no interaction

Å Ideal information carrier, almost no scattering or 
attenuation

Å The entire universe has been transparent for GWs, all 
the way back to the Big Bang
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Interferometric detectors: an international dream

GEO600 (British-German)

Hanover, Germany

LIGO (USA)

Hanford, WA and Livingston, LA

TAMA300 (Japan)

Mitaka

VIRGO (French-Italian)

Cascina, Italy

AIGO (Australia), 

Wallingup Plain, 85km north of Perth
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Interferometer as GW detector

ÁPrinciple: Measure distances between free test masses

ïMichelson interferometer

ï Test masses = interferometer mirrors

ï Sensitivity: h = DL/L  

ïWe need large interferometer

ïFor Virgo L = 3 km
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Virgo: CNRS+INFN
(ESPCI-Paris, INFN-Firenze/Urbino, INFN-Napoli, 

INFN-Perugia, INFN-Pisa, INFN-Roma,LAL-Orsay, 

LAPP-Annecy, LMA-Lyon, OCA-Nice)

+ NIKHEF joined last year

First science run: May ïSeptember 2007
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LIGO and VIRGO: scientific evolution

ÁAt present hundreds of 
galaxies in range for 1.4 
Mo NS-NS binaries

ÁEnhanced program

ï In 2009 about 10 times 
more galaxies in range

ÁAdvanced detectors

ï About 1000 times more 
galaxies in range

ï In 2014 expect 1 signal 
per day or week

ï Start of gravitational 
astrophysics

ï Numerical relativity will 
provide templates for 
interpreting signals


