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Outline

● Galactic DNS  

● COMPAS

● BBHs in Stevenson, AVG, et al. 2017 (old model)

● A Galactic-like DNS population (new model)

– Bimodal kick distribution
– Case BB mass transfer

● Old vs New model



2

Observations of DNSs
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– Rapid population synthesis code (sub second)
– Isolated binary evolution

http://www.sr.bham.ac.uk/compas
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Population Synthesis
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Gravitational-wave Sources

Stevenson, AVG+2017
Old model
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Natal Kicks Distribution

Old Model
σ

CCSN 
= 265.0 km/s (Hobbs+2015)

σ
ECSN 

= 0.0 km/s (Belczysnki+2008) 

Fiducial
σ

CCSN 
= 265.0 km/s (Hobbs+2015)

σ
ECSN 

= 30.0 km/s (Podsiadlowski+2004)
σ

USSN 
= 30.0 km/s 
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Natal Kicks Distribution:
Bimodality

Beniamini & Piran 2016.

See also: Pfhal+2002a, Podsiadlowski+2004 and Schwab+2010.
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Case BB Mass Transfer

Tauris+2017

“… case BB (the star fills 
its Roche lobe after 
helium core burning is 
terminated, but before 
the ignition of carbon).” 

Dewi & Pols 2003



9

Case BB Mass Transfer

Case BB mass transfer 
ALWAYS unstable and 
leads to a CE phase.
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Case BB Mass Transfer:
usually stable

Andrews+2015.

See also: Dewi & Pols 2003, Tauris+2015
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Old Model

AVG et al. in prep.
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New Model

AVG et al. in prep.
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DNS Fiducial Model

AVG et al. in prep.
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Conclusions

● BBHs in Stevenson, AVG, et al. 2017 (old model)

– Good for BBHs not for BNSs
● AVG in prep (new model)

– Good for BBHs and BNSs
● Personal interests (uncertainties):

– Case BB mass transfer (stability)
– NS remnant masses 

● Future work:
– Merger rates (soon)
– Selection effects (not soon)
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