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‘ Classification of Supernovaﬂ

Spectra without hydrogen lines

e Supernovadype la( SN la)
e Supernovadype Ib( SN Ib)

e Supernovadype Ic(SN Ic)
Spectra with hydrogen lines

e Supernovadype Il (SN II)
e M~ -17+2 mag
® Vexp ~ 10 000 Knis ; Bt ~ 10°! erg
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‘ Classification of Supernovaﬂ

Further classification of Type | Supernovae

e Supernovadype la( SN la)
— Sill lines (e.g. 620 nm)
- M= -19"
— Vexp ~ 20 000 Knjs
— Eiot » 10”3 erg

— complete disruption, no remnant
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‘ Classification of Supernovaﬂ

e Supernovadype Ib(SN Ib)
— Hel lines
—M=-17/M.-18"

— Vexp ~ 10 000 Knjs

e Supernovadype Ic(SN Ic)
— no Hel and Sill lines
- M~-17/M.-18"
— Vexp ~ 10 000 Kris
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Lightcurves of diferent Supernovae typ@snemann & weigert (1999)
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‘ Core Collaps Supernovaﬂ

e Supernovadype I, progenitor mas#l, ~ 8..13Mg
— trigger mechanismp+e™ — n+ve

— remnant is a Neutron Star (NS)

e Supernovadype Il andlb/c, progenitor mas$l, ~ 13.100M,

— trigger mechanismy + °6e — 13%He+4n
y + He — 2p +2n

— remnant is a NS or black hole (BH)

e Supernovadype Il andlb/c, progenitor mas$/l, > 100Mg
— trigger mechanismy — e + €'

— remnant seemed to be BH
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Definition of Population Il stars I

Population lll starare the stars of the first
generation.

e metallicity Z, < 1074, in simulation normally sex, =0
e made fromprimordialmaterial 6% Hand24% Heg

e the initial mass function (IMF) was very filerent
— alarge number of stars with massds ~ 10°..10° M,

e very shortlifetimes (~ Myr) for the upper end of the IMF
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‘ Pair instability Supernovae in Population 1l stars I

super heavyopulation Il star@are making core collaps super- or
hypernova
e mass of progenitor stavl, < 140Mg
— trigger: instability by pair production
— remnant seemed to be a BH
e mass of progenitor stddOM, < M, < 260M;, (e.g. M, = 250M,,)
— trigger: instability by pair production
— compete disruption, no remnant

e mass of progenitor stavl, > 260M,, (e.g. M, = 300M,,)

— trigger: photo desintigration
— remnant seemed to be a BH Bromm et al. (2003), Fryer et al. (2001)
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progenitor star, 140Mg < M, < 260Mg I

core collaps of afPopulation Il stamwith lower 260M,,

e after He burning Mcore ¥ 130Mp)
— electron-positron pair instability
—> explosive O and Si burning

helium core mass increases—  stronger explosions
— more®Nj is produced

the explosive O and Si burning reverses the collaps intorat gia
nuclear-powered explosion

Eexpl ~ 10°%erg, ligth curve~ 10*ergs and ejected™Ni mass
Mni = 40Mg

star completelisrupted material completeycled backo thelSM
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progenitor star, M, > 260Mg I

core collaps of afPopulation Il stamwith more tharR60M

e at the end of He burningMcore * 180M,,)
— photodesintegration instability
— explosive O and Si burning
— all energy eaten up by photodesintegration

e massiv BH is born inside the stare
— accretion of material
— magnetic field drivefets (~ 10°%erq)

model is not abel to explain norm@RB (— time), but maybe a typefb
gamma ray transierfGRT)
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jets inside the progenitor Stakio croup, mra
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Summary'

« Supernova classification
» Supernova explosion mechanism

 Pair instability Hypernovae of Pop Il stars
without an remnant

. Jet driven Hypernovae of Pop Il
» explanation for GRIGRB

Summary
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