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LIGO is designed to detect mergers of stellar-mass objects.

Target strain level: h = 10�21
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The initial mass function (IMF):

Above          , “universal” power-law:

Salpeter (1955):

Value remains a good fit after ~60 yrs. Does it extend to Black Hole remnants?

The Mass Distribution of Stellar Objects

Offner et al. (2014)

1M�

dN ⇠ M�↵dM

↵ = 2.35

E. Salpeter
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Stars span over two orders of magnitude in mass. 

Minimum mass: 

Can be derived from minimum conditions required for hydrogen burning.

Maximum mass: 

Depends on efficiency of wind-driven mass loss during Wolf-Rayet phase.

Function of the opacity, strongly metallicity dependent.
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Mass Bounds of Stellar Remnants: White Dwarfs

Tremblay et al. (2016)
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How well we can do over the next decade:

BHMF Constraints: Next Decade Forecasts
(EDK et al., arXiv:1611.01157)

Reducing the S/N threshold is invaluable.
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We will be literally probing the history of the mergers!

Synergy between Different GW Probes
(In progress, with J. Muñoz)
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SMBHs? counterparts? delensing?
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Conclusions

Merging black holes provide unique and ... tool to probe astrophysics,
..... copy from paper

Lots of tools at our disposal: Mass, eccentricity, spin, points of origin

We can learn about:

• Stellar physics: black hole formation, stellar winds.... 

• Galaxy evolution: star-formation history, metallicity, 

• Binary black hole progenitors: isolated, dynamical....

• Hubble expansion.....
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Tomorrow, 10:00am @Holzblatt Auditorium
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