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Supernovae - Overview
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Things that blow up
supernovae

• CO white dwarf  Type Ia SN, E≈1Bethe
• MgNeO WD, accretion  AIC, faint SN
• “SAGB” star (AGB, then SN)  EC SN
• “normal” SN (Fe core collapse)  Type II SN
• WR star (Fe CC)  Type Ib/c
• “Collapsar”, GRB  broad line Ib/a SN, “hypernova”
• Pulsational pair SN  multiple, nested Type I/II SN
• Very massive stars  pair SN,≲100B (1B=1051 erg)
• Very massive collapsar  IMBH, SN, hard transient
• GR He instability  >100 B SN+SMBH, or 10,000 B
• Supermassive stars  ≳100000 B SN or SMBH
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Type Ia Supernova Progenitor
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Type Ia Supernova Explosion

simulation of a
Type Ia supernova
explosion

(by Fritz Röpke)
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Accretion Induced Collapse

Accretion Induced Collapse

r (100 km) r (100 km)

• NeMgO WD 
accretes from 
companion star

• When 
Chandrasekhar 
mass is 
approached, 
electron captures 
reduce electron 
degeneracy 
pressure support

◄Rapid collapse and 
bounce (faint SN)

(Dessart et al. 2006)
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Pair-Instability Supernovae
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Supernovae Light Curve
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Supernovae Light Curve
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Supernovae Light Curve
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Supernovae Light Curve
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Supernovae Light Curve
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Escape of photons from photosphere
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Retreat of Photosphere during SN Expansion
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Type Ia Supernovae and Radioactivity



Supernovae

Type Ia Supernovae Lightcurve Fitting
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Supernovae Light Curve - SN 1987A
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Supernovae Light Curve - P-Cygni Profile Formation



Supernovae

Supernovae - Mass and Metallicity
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