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- ~90 BBHs mergers detected
- ~ 2 BH-NS mergers detected
- ~ 2 BNS mergers detected
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Stochastic GW Background

There are two types of stochastic backgrounds:

- The astrophysical background (unresolved superposition)
- The cosmological background (produced in the primordial

universe)

We are interested in the stochastic astrophysical

background produced by compact binaries for LIGO/Virgo
and LISA.




SGWB observational upper limit

—> No evidence for a SGWB from stellar-mass sources.
—> Qcw <4.8 x 10-8 at 25 Hz, 95% credible upper limit
level for a background of compact binary mergers.
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SGWB predictions
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In blue, the median value for the stellar-mass BBH SGWB estimated from LVK constraints.
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Merger rate of compact binaries

max td max
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Merger rate of compact binaries
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Star formatlon rate
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Merger rate of compact binaries

Zmax .
Ruers(t) = [ o(2) Y(t — ta) P(td|Z) P(Z]t — ta) dtg dZ
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Merger rate of compact binaries
Mass efficiency
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Merger rate of compact binaries
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Population synthesis model : COSMIC

Gravitational
wave
simulation

j

Star ) Astrophysical W _
( Formation rate of MBBH & Detection rate

Rate J their progenitors J of mBBH

Binary
Population
Synthesis

Figure from Srinivasan et al., 2023

- Fast and efficient to produce compact binary population
- More realistic, many physical effects taken in to account
- Many parameters difficult to constrain

Srinivasan et al., 2023, MNRAS, 524, 60 Pellouin et al. in prep
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Merger rate of BBHs
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Stochastic GW Background

Zmax mer Z A dEGW (fs ) P A
Qaw(f) = 2 / / 5N " PN s
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Stochastic GW Background
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Qaw(f) =

Stochastic GW Background
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Qaw(f) =

Stochastic GW Background

chZHO

Rumerg(7, M)

dEGW (fs)

df s

P(\)

d\ dz

(14+2)v/On(1+2)3+Q4 =

2es PNHE 6-8 Septembre 2023



Stochastic GW Background

f Rumerg (2, A)
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Qaw(f) =

We explored the effects of the astrophysical

uncertainties on the SGWB.
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SGWB from BBHs
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SGWB from BBHs - pop synth models
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SGWB from BBHs - BBH mass distribution impact

-8
0 1 —- Design A+ \/ / !
oo 9 / /

Design HLV I/ /~
03 / /
Z power max / /~
Z power min / :

/ ./

Apeak min / /.

—— Ut max / /
Hm Min / 7 —

Qcw

10—9 -

101 | | T
Frequency (Hz)

Lehoucq et al. (2306.09861)



Conclusions

- We explored models to evaluate the astrophysical

SGWB from stellar mass BBHs and BNSs mergers.
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Conclusions

- We explored models to evaluate the astrophysical

SGWB from stellar mass BBHs and BNSs mergers.

- We investigated some sources of uncertainties of our

models on this background.

- We find that some our models could be even more

constrained with upcoming observations.

- A few BBHs mergers might be detectable by LISA.
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