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Line Driven Winds
» Highly non-linear: driving depends on ¥ = x(p, v), because of Doppler shifts, and p = p(v, v) through hydrodynamics = Driving depends on outflow itself.

» Efficiency 77 depends on the possible presence of over-dense clumps in the atmosphere: potential overestimation of M if interpreting the observed 0 (dominated by over-dense clumps) as the average p.

Too complicated to treat from first principles in Stellar Evolution Codes

|

Various (Semi-Empirical) Algorithmic Representations:
M= MI(L Ty Z, etc.) X 7
We carry out a systematic comparison of the impact of these algorithms and their efficiency scale factor on the
evolution and final structure of single massive stars using the MESA stellar evolution code (Paxton et al. 2011, 2013, 2015).

Uncertainty in the Final Mass Uncertainty in the Core Structure
| ibl back in ti | | del "Explodability” d d he ch lgorithm:
mpossible to go back In time using stellar moaeils. Xplodability depends on the chosen algorithm:
Systematic uncertainty in the final mass dominated by unknown 7. The successful explosion of a stellar model depends on the assumptions in the treatment of mass loss.
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Implications

Possible ways out:

- Mapping of Mz ans to remnant depends on the assumed mass . Observational constraints on wind mass loss rates using colliding
loss algorithm and efficiency factor 7. wind in binaries, Be X-ray binaries, SN shock interaction with
- Initial condition for SN explosion simulations might be biased circumstellar material, and circumstellar material chemical
depending on the wind scheme. composition, etc.
. "Explodability windows™ in mass might shift, with potentially - Quantification of the systematic uncertainty due to the
large implications for the population of black holes and neutron treatment of winds using all the algorithms available for each
stars. initial condition adopted.

¥ W““A 's Cartesius Super computer crunching numbers for silicon burning evolution... Renzo et al., in prep.


mailto:m.renzo@uva.nl

