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Overview:

Varieties of
Cosmic

Explosions
(of most kind)
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Supernova Progenitor Masses
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Things that blow up

supernovae
CO white dwarf =» Type la SN, E~1Bethelf Ja

MgNeO WD, accretion = AlC, faint SN
"SAGB” star (AGB, then SN) > EC SN mamm
“He-core less” (Fe CC) = Type Il SN (low-E)
“normal” SN (Fe core collapse) = Type |l SN
WR star (Fe CC) = Type Ib/c

“Collapsar’, GRB =» broad line Ib/a SN, “hypernova”
Pulsational pair SN =» multiple, nested Type I/ll SN
Very massive stars =» pair SN,<100B (1B=10°" erg)
Very massive collapsar = IMBH, SN, hard transient

SSv




Things that blow up

Neutron star-powered supernovae
e CO white dwarf = Type la SN, E~1Bethe

e MgNeO WD, accretion = AlC, faint SN

e “SAGB” star (AGB, then SN) = EC SN

e “He-core less” (Fe CC) =» Type Il SN (low-E)

e “normal” SN (Fe core collapse) = Type Il SN

e WR star (Fe CC) =» Type Ib/c

e “Collapsar’, GRB =>» broad line Ib/a SN, “hypernova”
e Pulsational pair SN = multiple, nested Type I/l SN
e Very massive stars = pair SN,<100B (1B=10°" erg)
e Very massive collapsar = IMBH, SN, hard transient
e GR He instability =» >100 B SN+SMBH, or 10,000 B
e Supermassive stars = =100000 B SN or SMBH



Things that blow up

Thermonuclear supernovae (no r-process)
e CO white dwarf =» Type la SN, E~1Bethe

e MgNeO WD, accretion =» AlC, faint SN

e "SAGB” star (AGB, then SN) = EC SN

e “He-core less” (Fe CC) =» Type Il SN (low-E)

e “normal” SN (Fe core collapse) = Type |l SN

e \WR star (Fe CC) =» Type Ib/c

e “Collapsar’, GRB =» broad line Ib/a SN, “hypernova”
e Pulsational pair SN = multiple, nested Type I/ll SN
* Very massive stars = pair SN,<100B (1B=10°" erg)
e \ery massive collapsar = IMBH, SN, hard transient
e GR He instability =» >100 B SN+SMBH, or 10,000 B
e Supermassive stars = =100000 B SN or SMBH



Things that blow up

Black hole-powered supernovae (“Collapsars)
e CO white dwarf = Type la SN, E~1Bethe

e MgNeO WD, accretion = AlC, faint SN

e "SAGB” star (AGB, then SN) = EC SN

e “He-core less” (Fe CC) =» Type Il SN (low-E)

e “normal” SN (Fe core collapse) = Type |l SN

e \WR star (Fe CC) =» Type Ib/c

e “Collapsar’, GRB =>» broad line Ib/a SN, “hypernova”
e Pulsational pair SN = multiple, nested Type I/ll SN
e Very massive stars = pair SN,<100B (1B=10°" erg)
e \Very massive collapsar = IMBH, SN, hard transient
e GR He instability = >100 B SN+SMBH, or 10,000 B
e Supermassive stars = =100000 B SN or SMBH



Massive Star Fates
as Function of
Initial Mass
(solar metallicity)
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The Far Side, Dec20, 2002

Aower—

Suddenly, through forces not yet fully
understood, Darren Belskys apartment
became the center of a new black hole.

Fallback

IN supernovae

can swallow the metals
produced in the
hydrostatic and explosive
burning phases

and can lead to the
delayed formation of a
black hole
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The Most Massive Stars Today
R136

eyoung massive star
cluster

 Age around 1.5 Myr

e Star “a1”:
maybe 200 M

initial mass

(Crother et al. 2010)




core mass / solar masses

+  helium

+  carbon/oxygen

+ neon/oxygen

+  silicon/sulphur

+ oxygen shell
iron core

+ star
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Sensitivity of Structure to Initial Mass

. Small changes in initial mass
can result in large changes in
progenitor structure

: i |
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Signatures of Stellar Structure?
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probability density

Reconstruction of the IMF
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Signatures of Stellar Structure?
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Kinetic Energy (10°'ergs)
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