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Short/hard: two Compact Objects at merger

Short duration: tens of milliseconds — two
seconds See the review of Berger+14

— progenitor systems with a dynamical
timescale of milliseconds

NS 'NS . First: Eichler+89

[ [ / o\ =230

t/M = 4606
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NS-BH

First: Narayan+92

BH-BH (?!)

Credit: Ruiz+2016
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BH-BH merger — Gravitational Wave detection + SGRB
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Collapsar scenario Magnetar scenario

— iron core — collapse — iron core — collapse
— supernova is weak (’failed’) — supernova is successful
i.e. compactness parameter § is large i.e. compactness parameter & is small
— material falls in - BH — material expelled —» NS
— fast rotation — accretion disc — fast rotating, magnetized NS
— jet » LGRB powers the jet = LGRB
Woosley’93, Macfadyen+99, MacFadyen+01, Metzger+11,

Yoon+05, Woosley+06 Rowlinson+13, Greiner+15
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Question:

What kind of star would die this way?

...task for stellar physicists!

classical Wolf-Rayet stars?

* no large envelope ... spin down due to strong mass loss
— jet should be able to NO.
penetrate through!
e fast rotation at the Chemically
moment of collapse Homogeneous

. . Evolution
® 1ron core... massive star

(low metallicity)
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What do we know about TWUIN stars?

TWUIN stars =
Transparent Wind UV INtense stars

¢ form via Chemically Homogeneous Evolution
* Massive Stars + fast rotation + low-metallicity

* theoretical prediction, but under intense investigation
Szécsi+15, Kdhler+15, Yoon+06, Yoon+12, Marchant+16,
de Mink+16, Szécsi+17 (in prep.) etc.
D. Szécsi (CZ), J. Kubat (C2),
B. Kubatova (CZ), A. Sanders (GE),
J. Krticka (CZ), F. Tramper (SP),
W.R. Hamann (GE)

...computing a grid of synthetic
TWUIN spectra (in progress ©)

* NOT Wolf-Rayet stars, because Weak Wind

° but: !
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(low metallicity!)

[ Chemically Homogeneous Evolution ]

no Pair Instab.
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(low metallicity!)

[ Chemically Homogeneous Evolution ]

no Pair Instab.

corer<aONvIS

rotates fast
at collapse

‘failed® SN
(collapsar)
& high

IGRB

successful SN
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SHOW,

Other CHE/TWUIN studies
(single stars):
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Szécsi+15
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(low metallicity!)

A/ J

[ Chemically Homogeneous Evolution ]

S

— Not all massive star.

no Pair Instab. .
See Yoon+06 for SN/GRB ratio.

gy < Ll Yl

— TWUIN stars = photo-ionization

rotates fast — several ‘sister’-explosions:
at collapse SNe, SLSNe

— reason for fast rotation?
e star-formation (~20% CHE)

‘ e binarity: Cantiello+07
N y r

‘failed® SN
(collapsar)
& high

IGRB

successful SN
(magnetar)
3]0y Alternative way to form a
stripped, fast rotating He-star:
4 Fryer+05
— common envelope evolution

in a binary system

Other CHE/TWUIN studies
(single stars):
Woosley+05, Yoon+05, Brott+11,
Yoon+12, Kehrig+15, Kohler+15,
Szécsi+15

B~10"G
1GRB

magnetar scen.




How may GRBs form? A review by Dorottya Szécsi
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Backto1Zw 18

— G

* Blue Compact Dwarf
Galaxy

* 60 million lightyears
— local

® star formation rate:
0.1 M@/yr

® jonized gas

* low metallicity:
Z=1/50 Zg

Q(Hell)°Ps =
1.33-10°° photons s~1

+ 9 WC stars

(Kehrig+15, Crowther+06)

Legrand+07, Aloisi+09, Annibali+13, Kehrig+13, Lebouteiller+13



Photoionization in |

Zw 18

v

~

294 M,

core H-burn
ZAMS mmsssss
0km/s

200 km/s
350 km/s
500 klm/s =

4.4 4.2
log(To/K)

sk

3.8



core H-burn

ZAMS seneess

core He-burn -------
core C-burn
core Ne-burn

5 4.8
log(To¢/K)

= W




Photoionization in | Zw 18
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Photoionizationin | Zw 18
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Transparent Wind Ultraviolet INtense




