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Tour to LIGO Saturday May 26
Leave Morial Convention Ct 12:30PM return 
before7:00PM
Bus tickets available at the Conference Registration 
Desk
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Classes of sources and searches
• Compact binary inspiral: template search

– BH/BH
– NS/NS and BH/NS

• Low duty cycle transients: wavelets,T/f clusters
– Supernova
– BH normal modes
– Unknown types of sources

• Externally triggered searches
– Gamma bursts
– EM transients

• Periodic CW sources
– Pulsars
– Low mass x-ray binaries (quasi periodic)

• Stochastic background
– Cosmological isotropic background
– Foreground sources : gravitational wave radiometry
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Systems: Interferometer Design
Parameter Initial LIGO Advanced 

LIGO

Input Laser 
Power

10 W 
(10 kW arm)

180 W
(>700 kW 

arm)

Mirror Mass 10 kg 40 kg

Interferometer 
Topology

Power-
recycled 

Fabry-Perot 
arm cavity 
Michelson 

Dual-recycled 
Fabry-Perot 
arm cavity 
Michelson

(stable 
recycling 
cavities)

GW Readout 
Method

RF 
heterodyne

DC 
homodyne

Optimal Strain 
Sensitivity 

3 x 10-23 /  
rHz

Tunable, 
better than 5 
x 10-24 /  rHz
in broadband

Seismic 
Isolation 
Performance

flow ~ 50 Hz flow ~ 12 Hz

Mirror 
Suspensions

Single 
Pendulum

Quadruple 
pendulum





Advanced LIGO seismic isolation system







Suspension and isolation system





Advanced LIGO Core Optics
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• 40 kg masses, 38 cm in diameter, 
and figured to 0.15 nm rms

• Optical coatings are challenging 



Advanced LIGO broadband operational modes

P.Fritschel Advanced LIGO Systems Design (2009)





MWEG/Mpc3 = 0.012

#NS/NS 
insp/MWEG/yr = 10-4

Conditions:

False alarm rates reduced 
to Gaussian statistics.

Coherent detection

3
ndet

2
3SNR=8

network 1

4 8 MWEG #NSNS inspNSNS events/year = R(Mpc)
3 SNR MWEG/yrMpc
π               



SNR = 8/det



595959

The Advanced GW Detector Network
GEO600 (HF)

Advanced LIGO 
Hanford 

Advanced LIGO 
Livingston Advanced 

Virgo LIGO-India?

LCGT 
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Hubble Space Telescope

R. Genzel


