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Mid-Station

LIGO Hanford



Lots of Institutions



The Ligo Detector
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Early Noise Progression Livingston 4km
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Current Performance

Shot Noise

Seismic Noise

Thermal Noise + Up-
conversion 



Required Thermal Compensation
NOT Thermal noise

Highly variable

Sky-averaged sensitivity to
NS/NS inspiral at SNR>8
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BH/BH inspiral 400 Mpc

50M /50M BH/BH Merger z=2

Merger

Sco X-1

10M /10M BH/BH inspiral 100 Mpc

LIGO now

Advanced Ligo
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The next several 
years

Between now and AdvLIGO, there is some 
time to improve…
1)~Few years of hardware improvements +

1 ½ year of observations.
1)Factor of ~2.5 in noise, factor of ~10 in event rate.
2)3-6 interferometers running in coincidence !
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LIGO~2 years

Other interferometers in operation (GEO, Virgo)NOW 4 yrs



S5 Progress So Far
As of May 29, 2007
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Seismic Noise
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Advance Ligo Seismic 
Isolation is designed so 
as not to be a limiting 
noise source

Estimated Gravity 
Gradient noise

Residual Seismic Noise



Quad Suspensions

• Quadruple 
pendulum:
– ~107 attenuation 

@10 Hz
– Controls applied to 

upper layers; noise 
filtered from test 
masses

• Seismic isolation and 
suspension together:

10 19 / tH t 10

Fused silica fiber
Welded to ‘ears’, 

hydroxy-catalysis 
bonded to optic

Magnets

Electrostatic



New Internal Seismic Isolation 
System



LSC Burst Search from S1 to S5

S1

S2

S4

Expected U.L. if no detection, first 5 months of S5

Sine-Gaussian waveforms, Q=8.9

PRELIMINARY

Excluded 90% C.L.



The current GRB sample for the 
LIGO S5 run

• 157 GRB triggers from 
November 4, 2005 to 
March 31, 2007

• ~70% with double-IFO 
coincidence LIGO data

• ~40% with triple-IFO 
coincidence LIGO data

• ~25% with redshift

• ~10% short-duration 
GRBs

• all but two have have
position information

• analysis is ongoing

LIGO sensitivity depends
on GRB position

FavePolarization-averaged LHO antenna factor
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