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BH-BH merger  Gravitational Wave detection + SGRB→



  

BH-BH merger  Gravitational Wave detection + SGRB→

Credit: Marchant+2016
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Low Metallicity Massive Stars

Szécsi et al. 2015 (Astronomy & Astrophysics, v.581, A15)

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 3.6 3.8 4 4.2 4.4 4.6 4.8 5

lo
g(

L/
L ⊙

)

log(Teff/K)

0 km/s

10 M⊙

20 M⊙

39 M⊙

77 M⊙

150 M⊙

294 M⊙

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 3.6 3.8 4 4.2 4.4 4.6 4.8 5

lo
g(

L/
L ⊙

)

log(Teff/K)

ZAMS
0 km/s

10 M⊙

20 M⊙

39 M⊙

77 M⊙

150 M⊙

294 M⊙

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 3.6 3.8 4 4.2 4.4 4.6 4.8 5

lo
g(

L/
L ⊙

)

log(Teff/K)

ZAMS
0 km/s

200 km/s

10 M⊙

20 M⊙

39 M⊙

77 M⊙

150 M⊙

294 M⊙

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 3.6 3.8 4 4.2 4.4 4.6 4.8 5

lo
g(

L/
L ⊙

)

log(Teff/K)

ZAMS
0 km/s

200 km/s
350 km/s

10 M⊙

20 M⊙

39 M⊙

77 M⊙

150 M⊙

294 M⊙

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 3.6 3.8 4 4.2 4.4 4.6 4.8 5

lo
g(

L/
L ⊙

)

log(Teff/K)

ZAMS
0 km/s

200 km/s
350 km/s
500 km/s

10 M⊙

20 M⊙

39 M⊙

77 M⊙

150 M⊙

294 M⊙

3.5

4

4.5

5

5.5

6

6.5

7

3.63.844.24.44.64.85

lo
g(

L/
L ⊙

)

log(Teff/K)

core H-burn
ZAMS

0 km/s
200 km/s
350 km/s
500 km/s

10 M⊙

20 M⊙

39 M⊙

77 M⊙

150 M⊙

294 M⊙

Chemically Homogeneous Evolution (CHE)
↓

Transparent Wind Ultraviolet INtense
(TWUIN) stars

NOT
Wolf–Rayetstars!



  

rotates fast 
at collapse

Chemically Homogeneous Evolution
(low metallicity!)

core collapse
SN Ic

Pair Instability
core > 40 Mcore > 40 M⊙⊙

spins down
due to extreme*

mass loss

`failed` SN 
(collapsar)

 highξ highξ
lGRB

puls. PISN
40 M40 M⊙⊙ < core < 64 M < core < 64 M⊙⊙

SLSN I

successful SN
(magnetar)

 lowξ lowξ

direct collapse to BH
133 M133 M⊙⊙ < core < core
no explosion

PISN
64 M64 M⊙⊙ < core < 133 M < core < 133 M⊙⊙

SLSN R
SLSN Ic

B B ~ 10~ 101515 G G
lGRBlGRB

magnetar scen.

B B ~ 10~ 101414 G G
magn. powered

SLSN type I

no Pair Instab.
core < 40 Mcore < 40 M⊙⊙

Credit:  Szécsi et al. (in prep.)
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