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The Martian surface as seen by Viking
1, the first spacecraft to land on
Mars, on 21 July 1976. There are no
canals.

NASA has confirmed the existence of a
large reservoir of liquid water beneath
the surface of Mars

‘a038[gns
SiYa Uo aA19.0. S| Youeasad 4nq ‘oN (4
ana] (e

‘UNG JNo uBY] U9YL0 JeqsS B

punoue qaue|d e uo punoy usaq sey a4 /¢

‘saq4||93€8 pue saaue|d uo suesoo
punoubuapun |eaaAas aJe 2434 (q
‘pPuUnoy si uagem auaym Walshs Jejos
aya u1 2oe|d Kjuo aya s1 yaueg ay | (e
waqsks

49K mou q,uop ap (2

‘2oeds Wwouy sawoo 3411 (q

‘yaueg qaue|d uo pawdoy 2411 (e
24140 WBMO /L

‘q09[gns uad saousquas

2nuq |BUBA9S 94 Rew auayq 1eyq

290U asea| 395|E4 a4E YoIYM pue anuqg
2Je s4UaUWa1e1s BuiMo||04 243 JO YOIYA

ZIN®

|
1
l
I
I
I
I
I
I
|
|
1
I
l
I
I
I
I
I
I
JB|0S 9Yq Ul U99eM JO 90UaS3ad /2 |
|
1
I
I
I
I
I
I
I
I
I
|
1
I
I
I
I
I
I
I

Ammong the planets in the Solar System
in (or close to) the habitable zone, Venus
has excessive physical conditions, with
an average surface temperature of
464°C and a pressure 90 times greater
thanonEarth.But perhaps
extremophiles could live there?

The planet Mars appears to be amore
favourable candidate for the search for
life. The false detection of the canals on
Mars by certain scientists was a
collective illusion. The Viking spacecraft
did not find any canals. Today, the
extraordinary achievements of space
astronomy have made it possible to send
both fixed and mobile devices to Mars to
search for signs of life. The study of
Martian terrain shows that liquid water
once existed on Mars, and possibly an
underground ocean still remains.
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Some examples of molecules detected in
the atmosphere of an exoplanet that could
be biosignatures, i.e. that indicate the
presence of life (Credit: Meixner, et al. 2021,
JATIS).

~add)
The Amazon rainforest is the largest
vegetated area on Earth. Could such
vegetation be detected on an exoplanet?
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The question of the existence of other
worlds, possibly inhabited, has been
raised since ancient times. See TUIMFP no. &.
How might we find them?

In 1950, the physicist Enrico Fermi
(1901-1954) asked the question:
‘Where are they?’ In other words, if
intelligent extraterrestrials exist, why
haven't we already met them? This
question, known as the Fermiparadox,
has given rise to countless answers, and
continues to be studied on the basis of
various hypotheses.

In 1961, astrophysicist Frank Drake
(1930-2022) established a
probability formula for estimating the
humber of extraterrestrial civilisations
with which we might come into contact.
The possible answers range from O for
the pessimists to several million for the
optimists.



‘uoreuuxoudde

asuy e se Auo plea siadaouoo siygang
‘aoueld ayg 03 ouegsIp syg pue Jeqs

3ya 4o aungeuaduag syg uo spuadsp
BUOZ BiqEAAEY SUA UOKHYSP Sia UHAA
‘SUE]S UBLYAO0

Burnguo sasueld ‘211 ‘saaueld uejos-eaqxa
J04 puE LWasAg Jejog aya ul sasued Joy
pauysp usaq sey suoz siqediqey, e ‘abue.
sungedaduwisg siyg uo peseq ‘0,00 L pue
2,0 Usamaaq si sungedadiuisy aya usym
pinby| st uagem ‘saunssaud ax-ygaeg Jo4
‘BSUBAIUN

343 U1 S3INo3[OLW QUEPpUNgE 4SO B4d

40 3Uo sl uagem ‘Kjjeul] “JUBAI0S Poob AuaA
e os|e sl usaep) ‘sbue. aanqedaduusg spim
e JU2/0 23235 pinby| e ul suleLIBU UM
pue ‘piny e aJinbau suoroead [eoiusyooig
‘S| U0} AESS205U SUOKHPUOD 3d.JO SUO
s1uzgem pinby aeya qyPnoya Ajjeasusb si
4| "MOU| DM 2EUM LLIOUY JUSUSLHP RiSA 5
Rew yauem gsueid spisano a| ‘esunoo j0

The Atacama Desert in Chile

These two _msﬁmnmﬂwm are very similar,
but Mars will never offer a landscape like
this one:

The Atacama Desert in bloom
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Answers

True sentences are in red and false
sentences are in blue.

1/ Origin of life
a) Life formed on planet Earth.
b) Life comes from space.
c) We don't know yet...

2/ The presence of water in the Solar
System
a) The Earth is the only place in the
Solar System where water is found.
b) There are several underground
oceans in planets and satellites.

3/ Life has been found on a planet
orbiting a star other than our Sun.

a) True

b) No, but research is very active in this
area.
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The Universe in my pocket N° 19

This booklet was written in 2025 by
Danielle Briot, from the Paris
Observatory, and revised by Jean
Schneider, also from the Paris
Observatory.

Cover image: Metal box containing the
Golden Disc carried on board the Voyager 1
and Voyager 2 probes and intended for
possible extraterrestrial intelligent life. On
the lid is a diagram showing how to read the
disc. The disc contains images and sounds
about humans and life on Earth.

Tofind out more about this
collection and the topics
presented in this booklet,

visit http//www.tuimp.org.

Translation: Stan Kurtz
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Infact, no onetoday can give a
satisfactory definition for life’.

Despite the lack of a clear definition, we
do have some ideas about what life is,
and so far, planet Earthis the only place
known to harbour life. Life can be found
practically everywhere on our planet,
evenin conditions that seem impossible
‘tous. Such living beings are known as
extremophiles.

The study of living beings is called biology,
while the search for life on planets other
than planet Earthis called astrobiology,
bioastronomy or exobiology. This
science involves scientists froma
variety of disciplines: astrophysicists,
biologists, biochemists, philosophers...
It is generally thought that life began on
Earth, but it is not known how. Another
theory suggests that it was imported
from space by meteorites or comets.



