Life Cycle of Cosmic Dust

Cosmic dust is omnipresent in the universe, which is closely related to the cycle of star
formation.

Dust is present in dense clouds, out of which stars form. High-mass stars, with masses
10 times higher than that of the Sun, burn only a few million years before their fuel is
exhausted, and end their lives with an explosion, called supernova. The core of the star
forms a neutron star or a black hole, but the majority of the stellar mass returns to the
interstellar clouds from which it was once formed, enriched with heavy elements and
dust grains created during the star's life and in the supernova explosion. Stars like our
own Sun have a similar route, with the exception that the entire process takes place at
a slower rate of a few billion years, with the dust grains gradually expelled in a stellar
wind that can last for tens of thousands of years, rather than in a single explosion.

In this poster we illustrate the dust life cycle in the middle, with examples of the
observation on the two sides.
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Birth of Dust

The life cycle of dust starts at the end
of the life of stars: when stars are
dying, the outer layers are blown off,
either in an explosive fashion (as in
the case of a supernova) if the star is
high-mass , or in a more gentle way
for smaller, less massive stars
producing a planetary nebula. The
ejected gas cools off to temperatures
below the dust condensation
temperature (about 1500 Kelvin),
allowing for the formation of dust
grains, thus beginning the journey of
the astrophysical dust grain.
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Formation of dust
ingredients in stars
New dust material is
created through
nucleosynthesis in the
cores of stars.
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Dust resides in the ISM
Upon ejection by the dying star,
the grain enters the Interstellar
Medium (ISM), where it can
reside for about 1 billion years,
being (partially) destroyed by
shocks and reformed in the

dense medium.

Dust grows during
star formation
Eventually, it will end up
in a dense molecular
cloud, where it becomes
part of a forming plan-
etary system.

Dust accumulates to

form planets

The densities are so high in
these systems, that dust grains
colide, sticking together, and
quickly growing to the size of

pebbles, rocks, or even planets.

This is how we believe our own
Solar System formed. /
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Dust is destroyed
by shock wave
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