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What is a star?

hot, dense plaima Lot

cauitibrium: [ EENYRRTE |



Theoretical modelling of the stellar structure

e mass conservation (1) E

momentum conservation (2) 8

(5)

transport of energy (4)
. Guilera+11

composition change due to nuclear burning:

8X,- _ A,-mu

| 50 p (=Zjkrijk + 2k ire i) (5)
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When the equilibrium* is compromized:

the Eddington limit

* between &
gravity & radiation pressurcps




Ml Other reasons for falling out of




Eddington limit

Radiative Gravitational
Force Force
"'VF GM

‘ md .[dV
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Consequences for the stellar interior

density inversion:




IS there a solution?

e several “tricks” In the literature

— various codes use various tricks & methods
- cf. Agrawal (PhD Thesis), Szécsi & Agrawal (‘21, in prep.)

e PARSEC (‘Pad(‘)va’) artificially limiting the temp. gradient

e MIST (I\/l ESA) MLT++formalism (limiting the superadiabacity*)

=changing how convection** is treated d/ference between
the isothermal and

**a type of internal mixing adiabatic temperature I

* ‘Geneva’ gradient
artificially enhanced mass loss at the right moment
* BPASS

° BOOST (‘ Bonn’) inflated envelope & post-processing

with ‘normal’ mass loss
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lonizing flux...

Table 1. Ionizing photon number flux [s~!] in the Lyman contin-
uum emitted on average by the stellar models during their lives,
ct. Sect. 2.3. The last column provides the amount of Lyman ra-
diation (number of photons [s~!]) that a 107 My population (e.g.

a starburst galaxy or a young massive cluster in the Milky W a\)
containing these massive stars would emit.

Mini [Me]  24/25 40 80/85  120/125  pop.

PARSEC 3.7e48  1.3e49  5.5e4¢ 1.0e50 1.08e54
MIST 3.3e48 1.5e49  5.1e4¢ 1.1e50 1.06e54
Geneva 3.5e48 1.2e49  4.6e49 7.8e49 9.27eb53
BPASS 3.6e48 1.3e49  4.5e49 7.7e49 9.34e53
BoOST 3.7e48  1.2e49  4.4e4€ 7.4e49 9.14e53

:’:f b ‘ Szécsi & Agrawal (2
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Figure 2. Mass of stellar remnant as a function of the initial mass

( (o g . bIaCk h OI es ) of the star (near-solar composition). Differences in the assumptions

in massive star modelling can cause a variation of up to 20 Mg in
the remnant masses between simulations. Choosing to apply one of
these simulations over the others in e.g. gravitational-wave event
rate predictions can lead to strikingly different results.

up to 20 M_ differenc

P. Agrawal (2021, eslis)
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