o *'

Q V T
$ &4 "» S P R . - - * --\ = ‘( _‘} i 1 ."‘.' » I B+ .- L . e |, - ' .
e & al AT P NS - : 'e : - -w el ¥ ol .
» - - 3 g E J g il i . 5 % & i 5
. LSRN WY “ g
b ¢ I hd

ey Niels van Bakel = -
S on behalf of the Virgo collaboration /-//'f,
e = n - : //
R WO15 - Crete - August 27" ===, o
- QECT;EPG%SN- \ : 2 INFN Trento-Padova
e #“LAL Orsay=ESPCI Paris
EGO Cascina
: : LAPP Annecy
INFN Firenze-Urbino .
LKB Paris
INFN Genova
INEN N l LMA Lyon
NErCoET 7 NIKHEF Amsterdam
S P.e“'g'a — POLGRAW(Poland)
= . g RADBOUD Uni. Nijmegen
INFN Roma La Sapienza ,
' RMKI Budapest
INFN Roma Tor Vergata —— \



GGravitational Waves
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How to detect?
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o David Reitze Nature Photonics 2, 582 - 585 (2008)
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INnterferometer++

End mirror

Advanced

Virgo
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Nolse

End mirror

Noise sources:

e Effect mirror
\ position
e Limit AL
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What we achieved!
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Sensitivity [hNHz]
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Advanced Virgo
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- Powerful laser

 High quality optics

- Thermal compensation systems
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Thermal noise

Requires:

- Heavier test mass

- Larger beam

* Low loss coatings

- Different suspension material

(-

Suspended mass -

fused silica wires

0.01f PRL vol.85, 2442-2445,G. Cagnoli et al. (2000)
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Seismic noise

: Requires:
=uspension . Extreme vibration isolation
systems xtreme vibra .
= - Suspended PD detection benches

« Shot noise limited sensors
« State-of-the-art actuators & controls
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: Signal recycling
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L. Photodiode
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Construction
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| Igo/Virgo results

Gamma Ray Burst

Crab Pulsar

GW radiation <1%

- o B in ring down
Shock front

//

Cosmic Strings

http:/arxiv.orq/abs/1309.4027 1 light-year

// http:/arxiv.orgfabs/0711.1163

No GW - No merger in M31

Parameter space IR~
http://arxiv.oPg/abs/1310.2384
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2016/18 (D

Science runs

e Join Advanced LIGO second observation run in 2016

* Direct detection of gravitational waves

* Test General Relativity in strong-field, dynamical regime
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Error region (deg?)

cumulative probability
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To conclude

* What are the challenges”
* Advanced Virgo!
* (Gravitational waves?

 New physics tool(s).....
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