


Prediction 2 - Gravitational Waves
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Linearized GR
For weak field we have

Einstein’s equations

are:

where
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The retarded solution

where  
Q is the quadruple 

moment tensor 

Energy emitted in GWs



Gravitational Waves from binary 

system
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Energy emitted in GWs



Supernova and radiations



LIGO

VIRGO

GEO

TAMA

ACIGA

LISALIGO, GEO, TAMA taking 
data; VIRGO is being 
commissioned; LISA is a 
ESA-NASA project

Interferometer Projects



• US NSF project

• Two sites: Washington State and Louisiana

• Two 4-km vacuum arms, forming a laser interferometer 

• Sensitive to GW signals in the 10 – 500 Hz range

• Initial phase now commissioning, Advanced LIGO ~ 2011 

Most probable 

astrophysical 

source: merger of 

double neutron-star 

binary systems

LIGO: Laser Interferometer Gravitational-wave 

Observatory



LISA: a space 
interferometer

for 2020



• ESA – NASA project

• Orbits Sun, 20o behind the Earth

• Three spacecraft in triangle, 5 million km each side

• Sensitive to GW signals in the range 10-4 – 10-1 Hz

• Planned launch ~2015

Most probable 

astrophysical 

sources: Compact 

stellar binary 

systems in our 

Galaxy and merger 

of binary black 

holes in cores of 

galaxies

LISA: Laser Interferometer Space Antenna



• More than 50 years go 

unsuccessful  searches of the 

Gravitational Waves.

•For registration of the Gravitational 

Waves more sensitive equipment is 

required.

Joseph Weber
(1919-2000)



50 years,
hundred 
millions dollars 
and nothing

But we have
learned to
measure a 
distance with
the big 
accuracy






