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Low Metallicity Massive Stars

Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)
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Hertzsprung—Russell diagram

Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)
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Hertzsprung—Russell diagram

Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)
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TWUIN stars and their stellar winds
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Post-MS evolution

log(L/Ly)
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Post-MS evolution
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Post-MS evolution
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Stellar wind mass-loss rate [log M /yr]
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Post-MS evolution
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Blue Compact Dwarf
Galaxy

18 Mpc — local
SFR: 0.1-1 Mg/yr
ionized gas

low metallicity:
12+log(O/H)=7.17

Z=1/50Zg ~ 0.0002
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+ 9 WC stars

(Kehrig+15, Crowther+06)

Legrand+07, Aloisi+09, Annibali+13, Kehrig+13, Lebouteiller+13
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WC stars? Post-main-sequence!
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Wind optical depth

The model with M;,;=257 M,

M, =257 M, v, =500 km/s
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Wind optical depth
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The model with M;,;=20 M,
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Post-MS phases
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Number of WC stars in a synthetic population
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Number of WC stars in a synthetic population
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Number of WC stars in a synthetic population
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Explosions



Final Fate of Hot Massive Stars at Low Z

Collapsar — LGRB
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Angular momentum

20 — . . .

19 |
18 |
17 |
16 |
15

log j [cmz/s]

14 End equator

J'Kerr,llso

13 = - -
0 5 10 15

Total mass [M]



Angular

Abundances (log mass fraction)

momentum

M =20 M,
v; =450 km/s
|| 7.8=14.131
: t=12.0 Myr
Il Il Il
0 5 10 15 20
Total mass [M]
H — (o) 2lNg e BNg e
He — 20N e 22Ne



Angular momentum
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Pair instability
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Pair instability

Mass coordinate [M]

M = 257 Mg, Vini = 500 km/s
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Final fate predictions

Mipi [Mo] Vinj [km 571] [ Mgg’;g{e [Mo] [ theoretical scenario (observable event) remnant
13 450 2777 collapsar (IGRB) black hole
20 450 134 collapsar (ILGRB) black hole
23 500 154 collapsar (IGRB) black hole
26 350 25N magnetar (SLSN type | and/or LGRB) neutron star
26 500 17.6 magnetar (SLSN type | and/or LGRB) neutron star
45 500 325 collapsar (LGRB) black hole
59 300 44.1 pPISN black hole
67 275 50.6 pPISN black hole
67 300 52.7 pPISN black hole
77 500 56.0 pPISN black hole
88 275 68.0 PISN no remnant
131 600 87.4 PISN no remnant
172 350 122.2 PISN no remnant
257/ 500 166.8 direct fall-in black hole




Beyond the night-sky: Low-Z Massive Stars




