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Originally, stars were assigned a type A to Q based on the 

strength of the hydrogen lines present in their spectra. 

However, it was later realised that there was significant 

overlap between the types, and some of the letters were 

dropped. Continuity of other spectral features was also 

improved if B came before A and O came before B, with the 

end result, the spectral sequence: OBAFGKM. This sequence 

is ordered from the hottest to the coolest stars 
(http://astronomy.swin.edu.au/cosmos/H/Harvard+Spectral+Classification)

The spectral classes O through M […] are subdivided by 

Arabic numerals (0–9), where 0 denotes the hottest stars of 

a given class. (https://en.wikipedia.org/wiki/Stellar_classification)

Yerkes spectral classification
This two-dimensional (temperature and luminosity) 

classification scheme is based on spectral lines sensitive to 

stellar temperature and surface gravity, which is related to 

luminosity (whilst the Harvard classification is based on just 

surface temperature). 

http://astronomy.swin.edu.au/cosmos/H/Hydrogen


Classification

Absorption line and light curve

https://en.wikipedia.org/wiki/Supernova



Novae

http://astro.hopkinsschools.org



Most relevant:
Iron-core collapse

Typical energy 
released: 10^53 erg

99% is released as 
neutrinos

Core collapse 
supernovae

Can we estimate this?

What is the neutrino 
flux at Earth?

When iron core reaches 
Chandrasekhar mass (1.4 Msun) when 

it overcomes electron degeneracy



Remnant

Heger+ ApJ 2003



Supernova explosion

Heger+ ApJ 2003



Collapsars

Heger+ ApJ 2003



Beamed outflow (jet)

Heger+ ApJ 2003



Remnant

Heger+ ApJ 2003



Jennifer Johnson



SN 1987A

In Large Magellanic Cloud at ~50 kpc

Visible to the naked eye from the Southern hemisphere

Progenitor star: blue supergiant

Detection of 25 neutrinos
2-3 hours before the first light was detected

No NS remnant has been observed



Observations

Multiple, very small telescopes that scan the whole sky every night.



Observations

Zwicky Transient Facility (ZTF)
Regular scans of the sky, rapid ToO response

Large Synoptic Survey Telescope (LSST, 2022)
Regular scans of the sky, very high sensitivity (9m)



Detections

Type Ia --- standard candle for cosmic distance ladder

Gravitational waves --- maybe only from galactic CCSNe?

Ott CQG 2008

Neutrino observations


