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CAN WE SOLVE THE TENSION BY IMPROVING THE MODELLING OF THE
METAL-DEPENDENT STAR FORMATION RATE DENSITY]



Data-driven observational
scaling relations
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function

e Galaxy SFR - mass
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WHAT ABOUT LOW-MASS GALAXIES]

Low-mass galaxies are the most metal-poor
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WHAT ABOUT LOW-MASS GALAXIES
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HOW CAN WE RECONCILE THE THEORETICAL
MODELS WITH THE DATA!
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THE IMPACT OF SUPERNOVA KICKS
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e Large kicks disrupt the
long period binaries

e The kick sets the final
eccentricity of the
system

Gaia DR4 will tell us more!

Mapelli+26
14



ZAMS

—>

[[[ FORMATION CHANNEL P A
Common /
envelope
N
7 @ — ®
C ®
AN AR Ss TS o\
Stable mass
transfer o —> “ 4
\_ X-ray binary? Y,

Eventually a
BBH forms

15



STABLE VS COMMON ENVELOPE CRANNELS
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STATE-OF-THE-ART BINARY POPULATION SYNTHESTS CODES TEND T0
PREDICT TOO HIGH BBH MERGER RATES

Improving the modelling of the metal-dependent SFR does not
reduce the BBH merger rates!

HOW TO RECONCILE WITH THE DATA !

e SN kicks should be higher?
e too many systems survive
CE?

Binary evolution uncertainties (common
envelope, stable mass transfer, supernovae
...) likely are the source of the tension
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COSMOLOGICAL CONTEXT
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