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Typical «first approximations» :

1) Gaussian, because sum of many contributions

2) Stationary, because physical time scales much larger than observational ones

3) Isotropic (at least for cosmological backgrounds)

4) Unpolarized

If these are true, SB is completely described by its power spectrum



1. Correlation between GW modes

3. Strain at the detector: sum over modes

2. Connection with GW energy density

4. Signal at the detector: projection on the detector’s tensor
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Easther & Lim, JCAP 0604, 010 (2006)
Easther et al., PLR 99, 221301 (2007)
Easther, Nucl. Phys. Proc. Suppl. 194, 33 (2009)
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Damour & Vilenkin, PRL 85, 3761 (2000)
Siemens et al., PRL 98, 111101 (2007)
Olmez et al., PRD 81, 104028 (2010)
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Gasperini & Veneziano, Phys. Rep. 373, 
1 (2003)
Buonanno et al., PRD 55, 3330 (1997)



Phys. Rev. D 91, 022003 (20015)

PRL 113, 231101 (2014)

Best current upper limit

Colocated interferometers

𝑂𝑂1 analysis
(advanced detectors) 
is in progress.



Spectrum
parameterization:

LSC/Virgo Collaboration, Nature 460, 990-994 (2009)
PRD 78, 043531 (2008)



LSC/Virgo Collaboration, Nature 460, 990-994 (2009)
PRD 80, 062002 (2009)
PRL 98, 111101 (2007)



LSC/Virgo Collaboration, Nature 460, 990-994 (2009)
PRD 73, 063008 (2006)



Phys. Rev. X 6, 011035 (2016)
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 Stellar Compact Binaries
 near coalescence (NS, BH): Regimbau et al. 2006-07 , 

Coward et al. 2005 (BNS), Howell et al. 2007 (BBH)
 low frequency inspiral phase: Ferrari et al. 2002, 

Farmer & Phinney 2002, Cooray 2004 (WD-NS)

 Capture of compact objects by SMBHs : 

Barack & Cutler 2004









Virgo+WA 200 Hz

 Correct the direction-
dependent modulation

 Cross-Correlate 
 At least 3 detectors needed to 

close the inverse problem.

 Angular resolution limited by 𝜆𝜆/𝐷𝐷

Δt

3000km



Phys. Rev. Lett. 107, 271102PRD76, 082003, 2007

«radiometer» search

«SA» search
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𝑂𝑂1

𝑂𝑂2 𝑂𝑂5

B. P. Abbott et al. (LIGO Scientific Collaboration and Virgo 
Collaboration) Phys. Rev. Lett. 116, 131102





The median value and 90% credible 
interval for the expected number of  highly 
significant events (FARs <1/century) as a 
function of  surveyed time-volume in an 
observation 

Signal-to-noise ratio vs z 
for 30 M☉ BBH







• Higher laser power
• Improved acceleration noise
• Two phases



Thank you for your attention….
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