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10 meetings, beginning 16/01/06

Course Aims:

To review recent, and likely future, progress in astronomers’
search for life in Universe.  To understand some of the 
astrophysics which underpins this exciting research field-

o Forming Stars and Planets
o Life in the Solar System
o Searching for Extra-Solar planets
o Can we find Earth-like planets?
o Threats to life in the Cosmos
o The Search for Extra Terrestrial Intelligence
o The big questions: Why are We Here?
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When one star dies another star is bornWhen one star dies another star is born



Hydrogen fusion – fuelling a star’s nuclear furnace

H   = Hydrogen
He =  Helium

E = mc 2



Nuclear fusion only occurs at very 
high temperatures, because atomic 
nuclei tend to repel each otherPotential 
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The nebula spins 
more rapidly as it 
collapses
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As the nebula collapses 
a disk forms



Forming stars Forming stars 
and planetsand planets…….. versusversus

Lumps in the disk form 
planets
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We can plot the 
temperature and 
luminosity of stars 
on a diagram

Stars don’t appear 
everywhere: they 
group together, 
and most are 
found on the
Main Sequence
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Stars found on the
Main Sequence
convert hydrogen 
into helium.

Stars like the Sun 
can do this for 
many billions of 
years, using the
P-P chain of 
nuclear reactions
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Betelgeuse Stars found on the
Main Sequence
convert hydrogen 
into helium.

Stars like the Sun 
can do this for 
many billions of 
years, using the
P-P chain of 
nuclear reactions



The PThe P--P chain: converting hydrogen to heliumP chain: converting hydrogen to helium
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Betelgeuse Stars found on the
Main Sequence
convert hydrogen 
into helium.

Hotter stars burn 
their hydrogen 
much faster, via 
the CNO Cycle
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Betelgeuse Stars on the
Main Sequence
turn hydrogen 
into helium.

Blue stars are 
much hotter 
than the Sun, 
and use up their 
hydrogen in a 
few million years





When the fuel runs out: formation of a red giant





White dwarfs: earth-sized stellar relics



Interior of a very massive star























Crab Nebula: supernova of 1054



Supernova 1987A, in the
Large Magellanic Cloud





Supernovae

Putting the Iron in Irn Bru



Forming stars Forming stars 
and planetsand planets…….. versusversus

Lumps in the disk form 
planets

































http://www.stardustathome.ssl.berkeley.edu/




