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Masses in the Stellar Graveyard
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Star formation rate
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Fraction of star formation occurring below //max
Other examples of to be inferred from the data: m

* Slope of mass distribution e k=L W 1027, o\

* Position of Gaussian peak K= -2, Zmx— 7,

Ko=-1, Zmx = 7

* Merger rate amplitude



Analysis method

Individual BBH detections Stochastic background
BBH events GW data from
multiple detectors
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Posterior on BBH _ Optimal estimator
parameters (e.g., masses) (' for GWB spectrum Q(f)

Y v
Joint likelihood: p({dg} : é|A) — PBBH ({d@} |A) pGWB(é|A)

Want to infer hyperparameters A\ consistent with the individual
BBH events and the upper limits/measurements on the GWB




Note: at current sensitivity, the addition of the GWB to
the likelihood is not yet informative. Displayed results

Re SU It S US i N g O 3 I_V K d a t a are entirely dominated by individual BBH detections
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Redshift z

- Local merger rate amplitude entirely determined by

N .
i individual BBHs
® - * Slope of time-distribution constrained to negative
values
* To not contradict observed merger rate at low
redshifts

* Metallicity and minimum time-delay parameter
space remains unconstrained
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Results at Advanced LIGO A+ sensitivity

GWB detection GWB non-detection
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The detection or non-detection of a GWB at O5-like sensitivity will
provide distinct constraints on the parameter space of interest




Results at Advanced LIGO A+ sensitivity

GWB detection GWB non-detection
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Conclusion

e Constrain slope of the time-delay distribution to negative values with O3 data
* Current GWB upper limits are not informative yet

« A GWB detection or non-detection at Advanced LIGO A+ sensitivity provides
complementary constraints and allows to exclude parts of the time-delay and
metallicity parameter space

* Keep an eye out for our paper
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Vangioni + SFR
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Distributions
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CBC likelihood
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Priors

Mass distribution

Parameter

Miow /MG) Uniform
Mhigh / M, 0] Uniform

fm /Mg Uniform

om /Mg Uniform
freak Log-Uniform
Omiow /Mo Log-Uniform
OMnigh /Mg Log-Uniform

Parumeter Nean

Gaussian -2
Gaussian 0

Time-delay distribution

Riet /My Gpe ?yr~ | Log-Uniform
Zm | Ze Log-Uniform
5 /Gyrs Log-Uniform

1
Parameter Mean Standard deviation
K 3

Spin distribution
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