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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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Betelgeuse Stars 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 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
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Betelgeuse Stars on the
Main Sequence
convert hydrogen 
into helium.

These hotter 
stars burn their 
hydrogen much 
faster, via the 
CNO Cycle
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Betelgeuse Stars 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





















Interior of a solar-type star



When the fuel runs out: formation of a red giant



Interior of a red giant star



White dwarfs: earth-sized stellar relics













Interior of a very massive star





























Supernova 1987A, in the
Large Magellanic Cloud
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Giordano Bruno
(1548 – 1600)

On the Infinite Universe and 
worlds (1584)

“…there is not merely one world, 
one earth, one sun,  but as many 
worlds as we see bright lights 
around us.”

“all those worlds … contain animals 
and inhabitants no less than can our 
own earth, since those worlds have 
no less virtue nor a nature different 
from that of our earth”.



The nebula spins 
more rapidly as it 
collapses

Forming stars Forming stars 
and planetsand planets……..

versusversus



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

As the nebula collapses 
a disk forms



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

Lumps in the disk form 
planets



Star forms from gravitational 
collapse of gas cloud. Angular 
momentum conservation leads 
to proto-planetary disk

Orion Nebula



Orion Nebula

Star forms from gravitational 
collapse of gas cloud. Angular 
momentum conservation leads 
to proto-planetary disk





Heat of the Moment
Spitzer tracks exoplanet’s wild temperature swings

In the past 14 years we have found many planets 
orbiting other stars in our galaxy…


