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Networks exist!Networks exist!

LIGO-GEO detectors, S1 (17 days in 2002)

Phys.Rev. D69: 082004, 2004
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Networks exist!Networks exist!

Phys. Rev. D 72 (2005) 122004, Upper limits from the LIGO
and TAMA detectors on the rate of gravitational-wave
bursts.
Also:  Phys. Rev. D 73 (2006), 102002 ,Joint LIGO and
TAMA300 Search for Gravitational Waves from Inspiralling
Neutron Star Binaries.

LIGO S2-TAMA DT8, 2003
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Networks exist!Networks exist!

LIGO S3-AURIGA 2003
Class.Quant.Grav.25 : 095004, 2008

LIGO L1 S4, ALLEGRO 2004

Phys.Rev.D76:022001,2007
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Networks exist!Networks exist!

LSC S5 (Nov’05-Oct’07), LVC VSR1 (May-Oct’07)
(see talks by P. Shawhan, J. Clayton on status of S5 joint searches)
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Total 86.5 %

Networks exist!Networks exist!

H2-GEO Astrowatch
Jan 2008-present 
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TAMA 300TAMA 300
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GW detectors undergroundGW detectors underground

Tokyo

Kamioka

2009 GWDAW, CLIO team
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CLIO in CLIO in Kamioka Kamioka minemine
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CLIO current spectrumCLIO current spectrum

Mirror thermal

Pendulum thermal

Solution: Aluminum holders were
exchanged to ceramic and daifron holders.

Problem: Eddy current in aluminum coil
holders induced by magnets attached on
mirror added mechanical loss on pendulum
thermal noise
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CLIO noise budgetCLIO noise budget

Start cooling in this spring to see improved thermal noise!
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LCGT Design SensitivityLCGT Design Sensitivity
• Underground
• Cryogenic system
• RSE control scheme (NAOJ)

• Sapphire masses (K. Yamamoto’S talk)

• SAS suspensions
• Sapphire fibers (KEK)

• High power laser
   (Department of Advanced Materials Science, UT)

• Susp. Point Interferometer

LCGT
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GEO Plans / TimelineGEO Plans / Timeline

 Spring 2009:

 New vacuum tank, with suspended
platform, for in-vacuum readout

 DC readout
(with tuned signal recycling)‏

 Injection of squeezed vacuum

 OMC

 2010: Increase laser power

− Exchange IMC mirrors

− implement thermal comp. scheme for the
main beamsplitter

− upgrade laser to 30W system

GEO600
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Networks exist!Networks exist!

LSC S5 (Nov’05-Oct’07), LVC VSR1 (May-Oct’07)

VIRGO
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Virgo detectorVirgo detector

VSR2, June 2009

Steps to VSR2:
1) First Virgo+ Locking

(8 watt) √
2) Aberrations free

interferometer (8 watt)

3) High sensitivity @full power

VIRGO



21

LIGO-G0900030-x0

VIRGO NE accident recoveryVIRGO NE accident recovery

• The last window was
installed on October
15th

• The new mirror and
payload installed on
October 8th and
commissioned  in
following two  2 weeks

• On November 3th the commissioning restarted
• First lock (not in low noise) after two weeks 
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VirgoVirgo++ current spectrum current spectrum

Virgo+:
• Laser 10  25 watt
•Thermal compensation system
•ADC, DSP, electronics

VIRGO
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LIGO: past, LIGO: past, presentpresent, future, future
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Enhanced LIGOEnhanced LIGO

• Higher laser power: 35 W
• High power Faraday isolator
• Suspended output mode cleaner
• Better magnets on test masses
• In-vacuum, active seismic isolation
• High power thermal control of test masses
• DC readout

Most hardware changes 
in place already
Noise hunting in progress! 
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Advanced LIGOAdvanced LIGO

• Active seismic isolation
• Quadruple pendulums
• Monolithic suspensions
• Signal recycling
• Increased laser power
• Adaptive thermal compensation
• Heavier mirrors,  low thermal noise
coatings
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Advanced LIGOAdvanced LIGO
  Neutron Star Binaries:

Initial LIGO (S5): ~15 Mpc →  rate ~1/100yrs
Adv LIGO: ~ 200 Mpc → rate ~ 40/year !!
Black Hole Binaries:

probably similar rates
(we’ll measure them!)

x10 better amplitude sensitivity
⇒ x1000 rate=(reach)3

⇒ 1 year of Initial LIGO
                  < 1 day of Advanced LIGO !

UK, Germany provided funding for AdL; US NSF started funding AdL in
2008, Australia will also contribute funds.
Will start taking data in ~2014

Advanced
 LIGO
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VirgoVirgo

GEOGEO
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LCGT (planned)LCGT (planned)

HanfordHanford

LivingstonLivingston

E.T., AIGOE.T., AIGO…….. 
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