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Stripped star




Different evolution of a stripped star
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HRD of a stripped star
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Mass transfer

mass
gaining
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Mass accretor (gainer)

Gain of mass

acceleration of evolution

Rejuvenation

New fuel in the center

spin up!
(De Mink+2013)
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Fig. 2. Hydrogen profile at the end of core hydrogen burning of a 12M ¢
star accreting 8 M, for the cases ay = 0.04 (Seq. #1) and asc = 0.01
(Seq. #3). The central helium mass fraction at onset of accretion is
Yiee = 0.7. Due to the rejuvenation, the hydrogen profile in the case
ase = 0.04 is similar to that of a 20M, single star

Fig. 1a and b. Convective and semiconvective structure of a 12Mg
star which accretes 8 M, of matter at a time where its central helium
mass fraction is Yie = 0.7. In Fig. 1a (upper panel), the semiconvec-
tive efficiency parameter is adopted as ax. = 0.01 (Seq. #3), while in
Fig. 1bitis ax = 0.04 (Seq. #1)



Credits: (ESO) / L. Calcada



Hydrodynamical simulations of merglng

Schneider et al. 2019
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Core collapse supernovae

The Supernova Zoo
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Core collapse supernovae
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Core collapse supernovae
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BINARIES!

help explain also:
 Low ejecta masses

igh relative rates

from binaries
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Supernova in binaries?
Possible binary disruption
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But intrinsic kicks during
the supernova explosion

(due to asymmetries in the explosion)
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If the binary survives the SN
and It does get disrupted
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If binary survives the supernova:
Potentially X-ray binary

GM.,m  10%erg 6-10'8erg
grav. — & E..c = 0.007mc? =
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If binary survives the supernova:
Potentially X-ray binary
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If binary survives the supernova:
Potentially X-ray binary

Low mass X-ray binary High mass X-ray binary
® | ow mass donor ® High mass donor
® Roche lobe overflow ® Wind-fed accretion



Gravitational waves from
coalescing compact objects!




Laser Interferometer
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First detection of binary
black holes merging

Hanford, Washington (H1) Livingston, Louisiana (L1)
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Two important
observational constraints

Chirp mass Effective inspiral
spin parameter




Electro-magnetic counterpart in

double neutron star mergers

Multi-messenger Astronomy with Gravitational Waves

e.g. G’W]. 708 1 7 Image credit: Laura Cadonati, Georgia Tech LIGO Scientific Collaboration




How do we find compact
objects in close orbits?

Orbits of ~10-100s Rg
Progenitor radii of ~1000 Rg




How do we find compact
objects In close orbits?




Stellar black holes are
observed In binary systems!

Else they are invisible

® (unless gravitational lensing)




Stellar black holes are
observed in binary systems!

* Else they are invisible Y e i
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Masses in the Stellar Graveyard

In Solar Masses

EM Neutron Stars



Doubling the sample of known BH masses

Masses in the Stellar Graveyard

in Solar Masses
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