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BH-BH merger  Gravitational Wave detection + SGRB→

Credit: Marchant+2016

Perna+16:
second SN may be weak   long-lived →

disk from stellar envelope

accretion re-vitalized by merger  →
SGRB+GW!

Other models:

Zhang'16 – one of the BHs is charged

Belczynski+16, Kruckow+16 
– common envelope evolution

Detection? Fermi! Bagoly+16 (ADWO)
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i.e. compactness parameter ξ is large

– material falls in  BH→

– iron core  collapse→

– supernova is successful
i.e. compactness parameter ξ is small

– material expelled  NS→

– fast rotating, magnetized NS    
                powers the jet  LGRB→

Woosley’93,  Macfadyen+99, 
Yoon+05, Woosley+06

MacFadyen+01, Metzger+11, 
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TWUIN stars =
TransparentWind UV INtense stars

• form via Chemically Homogeneous Evolution

• Massive Stars + fast rotation + low-metallicity

• theoretical prediction, but under intense investigation
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de Mink+16, Szécsi+17 (in prep.) etc.

...computing a grid of synthetic
TWUIN spectra (in progress ,)
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J. Krtička (CZ), F. Tramper (SP),
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• NOT Wolf–Rayet stars, becauseWeak Wind

• but: IONIZATION !
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rotates fast 
at collapse

Chemically Homogeneous Evolution
(low metallicity!)

Pair Instability
core > 40 Mcore > 40 M⊙⊙
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 lowξ lowξ

B B ~ 10~ 101515 G G
lGRBlGRB

magnetar scen.

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

Credit:  Szécsi et al. (in prep.)
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Alternative way to form a 
stripped, fast rotating He-star: 

Fryer+05 
– common envelope evolution 

in a binary system
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How may GRBs form? A review by Dorottya Szécsi

Credit: Hjorth+2005

Long/soft:

Massive 
Stars 

at
collapse

Short/hard:   two Compact Objects at merger
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