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Gravitation and space-time
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Gravitational wave (GW)
e Space-time
deformations
* 2 polarisations (+, X)

* v=C

 Amplitude: Aoc%

Gravitational Wave lllustration

Credit : Swinburne Astronomy
Productions
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THE SPECTRUM OF GRAVITATIONAL WAVES
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Supernova

s

Compact object falling
onto a supermassive
Pulsar black hole

Merging neutron
stars in other galaxies
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Merging stellar-mass black holes
in other galaxies

Merging white dwarfs
in our Galaxy
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Detection principle

Gravitational wave
> Space-time deformations
> Change the distance between

two masses

d ) 5

Invisible to the naked eye
* Use of electromagnetic waves
to measure this displacement
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How a gravitational-wave detector
works

Laser
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Photodiodes

Interference :
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LIGO-Virgo-Kagra collaboration
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Scientific results : Virgo/LIGO

01+02+03 = 90, O4a* = 81, Total = 171
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Different coupling types: different effects on sensitivity

Coupling transfer functions

Fonction de transfert modélisee
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Optical

mirror element

Power difference: radiation pressure

Phase noise: alters detector measurement by
interference



Couplage de la lumiere diffusée
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Vibration of benches

§¢138  shaking up optical benches ~ §§ 933
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Taking data
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Fit between projection and data

SNEB

projection with excitation

detected sensitivity with excitation

sum: no excitation and projection with excitation
projection without excitation

detected sensitivity without excitation
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Projection computation results

Evolution des fractions de lumiére rétrodiffusée (f,)
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Effect of backscattering on
sensitivity

Projleggtion pour un interférométre dans de mauvaise condition (vent fort)
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Thank you !

Any questions ?
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