Section 8.
Radiation from supernovae (l)

8.1 Observations of supernovae



Goals of this lecture

® Standard properties of stars
® Stellar structure and properties
® Stellar evolution
® Origin of the elements in the Universe

® Nucleosynthesis in stars and supernovae

® Explosion mechanism of supernovae
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Spot the difference!
(level **)
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Answer

Supernova
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Observations of transients

® Light curve

® Time evolution of luminosity
(total or in a certain band)




Light curves
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Spectra of supernovae

- Thermal continuum

- Broad absorption
- Doppler shift

- Associated with
emission component
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4 types of supernovae

Type ll

Core-collapse SNe




Core-collapse SNe and their progenitors

Type |l Type |b Type Ic
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H line in Type Il SNe
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Si line in Type la SNe
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Time evolution of SN ejecta t ~ 1 vyear

R~ 1016 cm

~20 days
R~1015cm




Late-phase spectra
or “nebular” spectra

Optically thin

Observer




Nebular spectra
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Abundance profiling

~ a few days ~ 20 days
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Light curves
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What powers the extreme luminosity of supernovae?




Heating source of supernovae

1. Radioactivity (56Ni)
Important in all the types
Type la > Core-collapse

2. Shock heating
Important for large-radius star (Type Il)




Light curves
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Signature of CSM interaction
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Type lIn SNe: powered from CSM interaction
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Estimate of mass loss rate
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Signature of strong mass loss just before the explosion



Summary: Radiation from supernovae (l)

® Erad ~ 104°% erg
<< Ekin (1051 erg) << Egrav (1053 erg)

® Power source

® Radioactivity (°6Ni)

® Shock heating




