Low-Z Massive Stars
VS

High-Z Massive Stars
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Theoretical modelling of the stellar structure
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Theoretical modelling of the stellar structure

or | "
— = ed mass conservation

. ©)
am,  4nrip
apr Gm, .
T = T momentum conservation 10)
dm, 4
AT AC
Life Cycle
Red Giant
of the Sun Now F— Planetary Nebula
looooloo...
White Dwarf ...
Birth 1 2 3 4 5 ] 7 8 9 11 12 13 14
In Billions of Years (approx.) Sizes not drawn to scale
CompOSItlon Change due to nuclear Durnlng 71
aX,- A,-mu

(=X krijk +Zi ki) (13)

= p

+ Rotation.



Massive stars: > 9 times the Sun (2 9 M)

Life Cycle of a Star

s W
— _‘ . L —> »
ek White
Dwarf
Red Giant Planetary Nebula

Massive Star

=
\ -
Neutron Star
Stellar Nebula . - - N 3

Red
Supergiant Supemaya Black Hole




Massive stars: > 9 times the Sun (2 9 M)
Life Cycle of a Star

= W
. L —> »
ek White
Dwarf
Red Giant Planetary Nebula

e

. ; -
\ Neutron Star
Stellar Nebula . o - N :

Massive Star

Red Supernova
Supergiant pe Black Hole

nuclear reactions, final composition
number of stars: massive stars are rare
lifetime: massive stars have shorter lives

final fate



Matching theory to observations

Surface properties!



Matching theory to observations

Surface properties! — temperature (i.e. colour) X axis
— luminosity (i.e. brightness) Y axis
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Surface properties! — temperature (i.e. colour) X axis
— luminosity (i.e. brightness) Y axis

10 T T
M5 CMD with 11 billicn year isochrone

Hertzsprung—Russell diagram (HR diagram)
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Hertzsprung—Russell diagram
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Low Metallicity Massive Stars

Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)
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Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)
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Low Metallicity Massive Stars

Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)
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Low Z Massive Stars — the whole picture
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Low Z Massive Stars — the whole picture
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Low Z Massive Stars — the whole picture
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IMF matters...

"population synthesis"
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Low-Z starforming regions today

Compact Dwarf Galaxies

® |ocal universe

® clues for strong ionizing
sources

® TWUIN stars may play a
role! :)

® 20% is enough
apparently...

Szécsi+15,+15b,'17,
Kubatova&Szécsi+19




Low-Z starforming regions today

® |ocal universe

® clues for strong ionizing
sources

® TWUIN stars may play a
role! :)

® 20% is enough
apparently...

Szécsi+15,+15b,'17,
Kubatova&Szécsi+19




