
STAR LIFE CYCLE



STELLAR EVOLUTION: LIFE OF THE STAR

• Stars are like humans: they 
are born, live, and die.                                                        

• The most massive stars have the 
shortest lives - a few million 
years. 
• Stars like our Sun live for about 

10 billion years. 
• Stars less massive than the Sun 

have even longer life spans



NEBULAE



Stars are formed in Nebulae, huge 
clouds of dust and gas (mostly Hydrogen). 

Many nebulae are in the arms of spiral 
galaxies. 

Dense parts of nebulae collapse and 
compress to form a rotating gas globule 
called a protostar

A STAR IS BORN



PROTOSTARS



As the nebula condenses, it gets hotter.

Colliding gas molecules create friction 
and heat. When temperatures reach    
10 million K,  Nuclear Fusion begins.

Hydrogen atoms fuse to form Helium 
atoms. This releases energy.

Fusion continues throughout the star’s 
life, creating new elements at every stage.

PROTOSTAR STAGE





A main sequence star remains 
stable for about 10 million years.

Fusion continues.  As all Hydrogen is 
used up, the star begins to die.

As this happens, the star expands 
and cools. This is called a Red 
Giant Star.

MAIN SEQUENCE STAGE



Our Sun has used only about 5% of its 
Hydrogen.
It is a G2V star, or Yellow Dwarf.

As a star ages:
• luminosity increases
• temperature decreases
• core shrinks
• core eventually becomes Iron.

BECOMING A RED GIANT Betelgeuse is a dying star
in the constellation Orion



COMPARISON OF STAR SIZES



BURNOUT AND DEATH

The fate of a Star depends on its 
mass
All stars run out of fuel and 
collapse due to gravity.

They will become either a:
• brown dwarf
• white dwarf
• neutron star
• black hole









PLANETARY NEBULAE



NEUTRON STARS



BLACK HOLES



SUMMARY


