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Abstract

Asteroids are numerous small bodies orbiting the sun with heliocentric distances mainly between that of
Mars and Jupiter. They have diverse compositions, ranging from metallic [27], to rocky, to carbonaceous
[13], to water- [7, 25] and organic-rich [4]. These last categories include objects that compositionally may
form a continuum with comets [10], which also contain important amount of water ice [9, 5, 23], organics [3]
and other volatile compounds [20, 17]. The volatile-rich composition indicates that these bodies formed in the
cold regions of the protoplanetary disk [19], probably much farther away than one astronomical unit from the
Sun. Some of these bodies might also contain matter that formed before our Sun was born, in the interstellar
medium

Asteroids and comets have impacted [11] our planet (and many other bodies including the sun [8]) all along
the history of our solar system. Therefore, they are carriers of water and other volatile and organic
compounds, which are the basic ingredients for life on Earth. In particular, impacts between asteroids within
the main belt create families [21] of smaller fragments, which can become Earth-crossers [18] and impact our
planet [11]. This process has been going on at least during the last 4 Gyr [6]. This time corresponds to the
age of the oldest known family of asteroid fragments [6].

But earlier than that epoch the structure of our solar system was different than the one we know today [28,
29, 1]. Large asteroids were more numerous than they are at present, and Earth was struck very frequently
[22]: indeed, our planet formed in one of the most fiery environment of the young solar system. It is during
these stages of Earth formation that small bodies brought most of their volatile materials [24].

I will review current information about the physical properties of asteroids and comets that highlight the
importance of these bodies as carriers of organics and volatiles materials across the solar system.
Spectroscopy, by which we analyse the surface composition, indeed revealed water [25, 26, 2, 13] and
organics on asteroids (and of course on comets). Another important piece of information about the
composition of minor bodies come from meteorites [16]. Although these objects constitute a very limited
sample of asteroid, and to less extend, cometary materials, they reveal the presence of water [12] and
complex organic molecules. Further information will be obtained by NASA’s OSIRIS-REx [15, 14] and
JAXA’s Hayabusa2 space missions, which will return to Earth samples of fresh materials from low-albedo
and likely organic-rich asteroids.
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Short Summary

There will be a review of the current information about the physical properties of asteroids and comets that
highlight the importance of these bodies as carriers of organics and volatiles materials across the solar
system.
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