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Most asteroids
are located in
orbits between B
Mars and Jupiter, a
zone called the
‘main asteroid belt’
and representedin
whiteinthefigure.
But many others
areclosetothe gt
Earth (Near-Earth -
Objects) or co-orbital with planets; for example
Jupiter Trojans (ingreen).

This
diagram
shows the
orbits of
2,200
potentially
hazardous
objects as
calculated
by the Jet Propulsion Laboratory Center for
Near Earth Object Studies. The orbit of Earth
is shown in white. Also shown is the orbit of
the double asteroid Didymos, visited by the
Planetary Defense DART mission (seepp. 9 and
10).
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Near Earth Objects (NEO) are asteroids
or comets orbiting the Sun whose closest
approach tothe Sunislessthan 1.3 times
the Earth-Sun distance. f an NEO’s orbit
crosses the Earth’s orbit, it presents a
collision danger and if the diameteris
larger than 140 m, it is considered a
Potentially Hazardous object. Some of
these pass so close to Earth that they
are easy targets for space missions.

The best way to protect the Earth from
collisions is to discover all the potentially
hazardous asteroids and characterize
‘their orbits. For this many programs are
financed by NASA and ESA. Several
deflection methods have been
proposed, in the event that a collison
with Earth seems likely. The simplest
one is the kinetic impactor’, which was
tested by NASA’s DART mission. In
2022, the spacecraft was crashed
into Dimorphos, the moon of the
Didimos asteroid, altering its orbit .
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An artistic view of the Hayabusa2
spacecraft on the surface of Ryugu.

The robot SCAR-E, developed by the
Asteroid Mining Corporation, designed
for lunar crater exploration and asteroid
prospecting.
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The composition of asteroids can be
determined by spectroscopy. Sunlight
is absorbed in particular wavelengths
depending on the minerals present on
the surface. Reflected light carries a
spectral signature of the mineral
composition of the asteroid’'s surface.
The composition can also be determined
from samples returned to Earth. This
was the case for 101955 Bennu
(OSIRIS-REx mission) and 162173
Ryugu (Hayabusa2 mission ).
Depending on their composition,
asteroids are classified into several
groups, : C type (carbonaceous) , S
type (silicates), and M type
(metallic).

Knowledge of asteroid composition is
important to determine where they
formed, and gives insight into their
evolution.
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NN Images of
asteroids
visited by
W“NON

missions.

They show different shapes, sizes and
morphologies.

152830 Dinkinesh and its
satellite Selam as
photographed by the NASA
Lucy mission. These tiny
asteroids of the main
asteroid belt are about 700
mand 200 mindiameter.

Asteroids
encountering the
Earth's
atmosphereleave a
visible trailinthe

4 sky. These are
called meteors orfalling stars. If the object
survives through the atmosphere and hits the
ground, itis called a meteorite.
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Eros
Bennu
All the objects shown
— here are asteroids
described in this
booklet ...

..except this one
which is a meteorite.

152830 Dinkinesh

Ryugu
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This booklet was writtenin 2025 by
Antonella Barucci from LIRA (Laboratory for
Instrumentation and Research in
Astrophysics) of Paris Observatory and
revised by Grazyna Stasitiska (Paris
Observatory).

Coverimage : Artist picture of asteroids:
probably more than a million in the Asteroid
belt between Mars and Jupiter. Credit:
1:NASA/JPL - Caltech, 2: NASA, 4.1 NASA,
4.2 NASA, 4.3: ESA, 6.1: NASA, 6.2: JAXA,
&.1: Wikipedia, 8.2: NASA, 10.1:
(http//www.unb.cal/passc/impactDatabase), 10.2:
NASA DART & LICIACube, 12.1: Akihiro
lkeshita, 12.2: Asteroid Mining 00110_&‘_&03
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Asteroids are small bodies of the Solar
System formed by accretion from
planetesimals (the first macroscopic
objects to appear in a protoplanetary
disk) about 4.6 billion years ago. They
range in size from a few meters up to
1,000 km. They are generally
composed of rock and metal, and some
containice.

When asteroids pass near the Sun they
heat up. If an asteroid contains ices,
these will vaporize, creating a glowing
coma and a tail and consequently the
asteroid is said to ‘show activity’ and
is classified as a comet.
Transneptunian objects (at the far
edges of our Solar System) are
classified as asteroids because when
they are discovered they do not show
activity, even though they contain ices
and are the source of comets.



