
• Life after 

death? 

 

Ch 21 Explosions 
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• A white dwarf can come out of 

retirement if its companion donates 

enough matter 

• This can cause a burst of fusion: a 

“Nova” 

• This can repeat over and over 

 

 



The Star that went boom 

One night after departing from my beach hut in Bora-Bora, I 
looked up at the sky and noticed that I could see the Sun, or 
what looked to be a very bright Sun. Then it hit me: it was 
past midnight; the sun shouldn’t come up for another couple 
hours. I looked up the shoreline and saw a group of people 
gathering to gaze at the spectacle. After I joined them I 
learned that, via a news report from the Philippines, the local 
astronomers had discovered a nearby star that went 
supernova. Having taken an Astronomy course in grade 12, 
and written a short story on a supernova I know quite a bit on 
the subject (if I remember correctly I had gotten a great mark 
on that story.) After being assured that the explosion was 
distant enough to be little more than a “stellar” light show, I 
strolled on back to my hut where there was a hammock with 
my name on it (seriously I had it embroidered so nobody 
would get confused.) 

-Eli McDonell 



Blue Giant: an autobiography 

Forming from an ultra-rich nebula, I guess you 

could say I was born with a silver spoon in 

my mouth, with a birth weight of 8 solar 

masses, 6 oz. Just like Jimi Hendrix, 2Pac, 

and Jonah Lomu, I “died” at a young age of 

25 million years, but not before a huge 

supernova party that blasted heavy metals 

throughout the cosmos. I’m now retired, in 

hiding as a black hole. Nobody can see me, 

so they’ll never find my secret!  





Fusion Progression 

• Once the core reaches 

iron we get: 

– Overheating 

– Photodisintegration 

– Neutronization 

– Degeneracy “bounce” 

 











• Choose 5 Vocab p. 562-3 

• Start R&D #1-10 p. 563 



Type I Supernova 

• A massive White 

dwarf might be just 

below the threshold 

of degeneracy 

• Enough mass is 

donated to push it 

over the edge 



Standard Candle! 

• Type Ia supernova: 

our best standard 

candle! 

• Highest rung on the 

distance ladder! 



• If the White Dwarf’s mass gets high 

enough, it collapses 

– over 1.4 solar masses, known as the 

Chandrasekhar mass 

• Carbon fusion begins, and the star 

explodes violently: Type I supernova 

Type I Supernova 



Type II Supernova 

• A very high mass 

star continues 

fusion to an iron 

core 

• The core 

progresses straight 

to degeneracy 



 

• A Type II supernova happens when a 

very high mass star when it has 

continued fusion until its core is pure iron 

• It is no longer able to produce energy 

from fusion and its core collapses 

• The atoms are reduced to degenerate 

matter, vastly increasing density and 

producing a neutrino burst 

Type II Supernova 

http://ircamera.as.arizona.edu/NatSci102/NatSci102/lectures/supernovae.htm
http://ircamera.as.arizona.edu/NatSci102/NatSci102/lectures/supernovae.htm
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• Both types give off billions of times more 

energy than the Sun for days to months 

http://www.nasa.gov/centers/goddard/mpeg/159658main_400 Classic Super Nova_NASA WebV_1.mpeg




Supernova Remnants 

• Witnessing a supernova is rare (phew!) 

• We can see the remnants for long after 









Make a flowchart 
Include each phase of a star’s life cycle, and 

about how much mass is necessary for 

each branch 
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