How long does a star live?

Summary:

Stars can live for millions or even billions of years, depending on their size and composition. During
their lifetime, stars undergo various stages, starting as glowing balls of gas, like our Sun, and
eventually transforming into different types of stars, such as red giants. The final fate of a star
depends on its size, with smaller stars becoming white dwarfs and larger ones possibly exploding in
a supernova, forming a black hole, or becoming a neutron star.

Explaining the Lifespan of Stars:

Stars are like cosmic candles, lighting up the darkness of space with their radiant glow. But just like
candles, stars don’t burn forever—they have a limited lifespan, determined by their size and
composition. Let’s take a closer look at the journey of a star from birth to death.

Birth of a Star:

Stars are born in vast clouds of gas and dust called nebulae. Over time, gravity pulls the gas and
dust together, forming a dense core known as a protostar. As the protostar continues to collapse
under its own gravity, it heats up and begins to shine, becoming a fully-fledged star.

Main Sequence:

Once a star has formed, it enters a phase known as the main sequence, where it spends the majority
of its life. During this phase, the star burns hydrogen fuel in its core through nuclear fusion,
releasing energy in the form of light and heat. Our Sun is currently in the main sequence phase.

Red Giant:

As a star ages and begins to run out of hydrogen fuel in its core, it undergoes changes that cause it
to expand and cool down. The outer layers of the star start to swell, and the star becomes a red
giant. Red giants are massive, bloated stars that can be hundreds of times larger than they were in
the main sequence phase.

End of Life:

The fate of a star depends on its size. Smaller stars, like our Sun, will eventually shed their outer
layers to form a planetary nebula, leaving behind a hot core called a white dwarf. Larger stars, on
the other hand, may end their lives in a dramatic explosion known as a supernova, leaving behind
either a black hole or a dense remnant called a neutron star.

Stars live for millions or billions of years, shining brightly in the cosmos before eventually fading
away. From their birth in nebulae to their final fate as white dwarfs, black holes, or neutron stars,
stars have a fascinating life cycle that shapes the universe we live in. By studying the life and death
of stars, astronomers can unlock the secrets of the cosmos and gain valuable insights into the nature
of the universe.
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