Born from clouds of gas and dust, stars like our Sun spend most of their lifetime slowly burning their primary nuclear fuel, hydrogen, into the heavier element helium. After leading this bright and shiny life for several billion years, their fuel is almost exhausted and they start swelling, pushing the outer layers away from what has turned into a small and very hot core. These “middle-aged” stars become enormous, hence cool and red — red giants. All red giants exhibit a slow oscillation in brightness due their rhythmic “breathing” in and out, and one third of them are also affected by additional, slower and mysterious changes in their luminosity. After this rapid and tumultuous phase of their later life, these stars do not end in dramatic explosions, but die peacefully as planetary nebulae, blowing out everything but a tiny remnant, known as white dwarf.
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	White Dwarf Stars
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White dwarfs are the remnants of small and medium mass stars that have died and left the Main 
Sequence. Stars with a mass less than about 10 solar masses are destined to become white dwarfs. The Sun 
will become a white dwarf in about 5 billion years time. Despite having a mass round about that of the Sun, a 
white dwarf is only a little larger than the Earth and so is very dense!

The exact mass limit below which a star can become a white dwarf is not known exactly, because it varies 
according to how much mass a star loses late in its life. The crucial point is that the mass of the remaining star 
core must be below a maximum limit. This limit is called the Chandrasekhar limit and is usually quoted as 1.44 
solar masses (the exact limit depends upon the chemical composition of the core and is lower for say a core 
comprising mostly iron than for a core comprising carbon and oxygen). If the core remnant has more mass than 
the Chandraekhar limit then it will condense into either a neutron star or a black hole.

Event Horizon (also known as Schwarzschild Radius) - the virtual surface around a black hole (often considered as the surface of the black hole) within which gravitational forces prevent anything, including light, from escaping

Stars are either low mass or high mass.  Their mass determines their fate.
When fusion process no longer produces energy to support the star, the core of the star collapses.  With nothing to stop it, the atoms are crushed together, and the infalling material bounces off the superdense core, causing the explosion.   
A supernova produces 1040 erg/s (a million times more than the sun).  The supernova disperses the elements it has created.  In addition, the energy of the explosion creates elements heavier than iron.



The Crab Nebula:
One of the most studied supernova remnants. The original explosion in 1054 A.D. was so brilliant that manuscripts of ancient Chinese Astronomers claim that it was more bright that the moon for about 1 month. 

Neutron Stars and black holes
Neutron Stars form as protons and electrons in the “superdense” core combine to form neutrons.  Re- the core is collapsing under it’s own weight.
If there’s too much mass, the formation of neutrons cannot stop the collapse.  The neutrons themselves combine and “disappear” under the collapse.

