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Distances to the Sun of the planets, the
Oort Cloud and the nearest star, a
Centauri.
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Molecules in the atmosphere oronthe
surface of a comet can be identified directly
by taking a sample with a space probe and
analysing it with a mass spectrograph.

The Philae landerin
2014 afterbeing
dropped off on comet
©7P/ Churyumov-

il Cerasimenko by the
M cocetta probe after
il 2 10-year journey

Pl (Credit ESA).
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In 1982, Mayo Greenberg put forward
theidea that comets are aggregates
ofinterstellar dust that were not
incorporated into the planets whenthey
formed. The comets remained in the
most remote and coldest regions of
the solar system, and hence they
would have retained the chemical
composition of the molecular cloud in
which the Sun was formed.

The chemical composition of cometaryice
can be revealed by spectroscopic analysis
of comets (sce tuimp 2) or by direct analysis
(see opposite page). Water and many
carbonaceous molecules such as
carbon monoxide and dioxide, methane,
methyl alcohol, formaldehyde, etc. are
found in comets. These molecules are
also found in the clouds of the
interstellar medium, suggesting that
Greenberg's hypothesis was correct.
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Artistic representation of a comet
impact by Ben Crowder.

Comet &7P-CG
photographed
by the
European
probe
— Rosetta.

Sample of
a carbona-
ceous
chondrite.

Current research points to two possible
sources forthe origin of ‘molecules of life’ on
Earth: an extraterrestrial source (comets and
carbonaceous chondrites) or a terrestrial
source (the ocean floor). The debateis not
clear-cut andit is possible that both sources
contributed these organic molecules.
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In 1705, the English astronomer
Edmond Halley hypothesised that the
comet of 1682 was the same one
that had been seenin 1531 and 1607.
The theory of gravitation developed by
his friend Isaac Newton (sce tuimp 2)
made it possible to explain the comet’s
reappearance and also to calculate
when the next apparition would occur.
Halley made the calculat-ions and
found that it would bein 1758. The
comet appearedin 1759, and was
named after Halley. It was a great
success for the theory of gravitation.
Halley also suspected that comets
come from a 'comet reservoir'. In
1950, Jan Oort showed that this
reservoiris located one hundred
thousand A.U. (see tuimp 15) from the
Sun and probably contains a thousand
billion comets. This reservoiris called
the Oort cloud.
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I Comet symbol engraved in
stone about 3000 years ago.
Valcamonica, Italy.

The Silk Book BB
i of Mawangd
dates from
the &th century BC and
contains descriptions of 29 | @
comets that appeared overa i 1

period of several centuries. %

The comet of 1401
preceded a great plague in
Germany.Image fromthe
Book of Miracles (1552)

Moctezuma looking at the
comet of 1519 just
before the end of the
Aztec empire.Duran Codex,
Fin du Monde 1581
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Veru: stylized
comet in the

book of Painting by the
comets Anglo-American painter
(Flanders, Peter W. Rogers (201 7)
1587)
Halley's Comet
by Yamaji artist
Karen Comegain
(Australia
2009)
Comets.
Pastel by
Maria Clara
o Comet Yakutake over San
- N Xavier del Bac Churchin
astronomer (g
(c2.1700) Painting by American
astronomer Jim Scotti
(1996)
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The Universe in my pocket No. 22

This mini-book was written in 2021 by
Grazyna Stasitiska and revised by Dominique
Bockelée-Morvan (both from Paris
Observatory ).

Cover image: Comet Bennett, 1970.
Credit: Akira Fujii/Davidmalin.com.
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From the earliest times, people have
been captivated by the appearance of
unusual stars, frail nebulae with blond
hair, so different from the points of
light that are stars or planets. Unlike
stars, which have unchanging relative
positions, and planets, whose
reappearance in the sky is regular, the
appearance of comets was completely
unexpected - until the 17th century,
as we shall see.

Is this why comets in some cultures
were associated with evil deities or bad
omens? The appearance of comets in
the sky was often followed by a meteor
shower, which added to their
frightening character. Even inthe
20th century the approach of comets
could cause irrational fears.



