“‘“L’homme n’est qu’un roseau, le plus faible de la nature; mais c’est un
roseau pensant. |l ne faut pas que /l'univers entier s’arme pour /'écraser :
une vapeur, une goutte d’eau suffit pour le tuer. Mais quand /univers
I’écraserait, 'homme serait encore plus noble que ce qui le tue, parce
qu’il sait qu’il meurt, et 'avantage que /'univers a sur lui, /'univers n’en
sait rien”. Blaise Pascal, Pensées (1670)



Omaggio a «Earthrise»
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“Earthrise”, Apollo 8,
24 December 1968, foto di B. Anders, NASA




“Blue Marble”, Apollo 17, 7 December 1972, foto NASA



La consapevolezza deIIa Terra
come «Sisteman»:
dalla somma di componenti
a una rete di interazioni e
retroazioni
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L'esplorazione delle
grandi questioni di ricerca
sul «Sistema Terra»
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Come funziona il
. clima di un pianeta
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roccioso?
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Variazioni climatiche forti ma limitate
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Come funziona
I’interno di un
pianeta roccioso?
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Ma esiste un “infinito numero” di pianeti...

' A % ) " Credit: PHL @
e siamo all’inizio di una rivoluzione concettuale



NASA's Magellan spacecraft

By ESA - European Space Agency & Max-Planck
Institute for Solar System Research for OSIRIS Team

NASA/Johns Hopkins
University Applied Physics
Laboratory/Carnegie Institution
of Washington
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Come interagiscono il
ciclo del carbonio
“geologico”,
“biologico” e
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(( t : 14/ ? https://www.nasa.gov/content/the-lost-city-formation/
a n ro p I CO ® Image courtesy D. Kelley and M. Elend/University of Washington



Mondi di ghiaccio e acqua

Polar frost Hexagonal ice (1)

Ganymede

layers drawn to scale

Light terrain

— Dark terrain

Grooves

By Kelvinsong - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=31404095

NASA Images



| giganti gassosi

NASA, ESA, and A. Simon (Goddard
Space Flight Center)

Clusters lones encircling Jupiter’s poles

A LAM . Altieri', M. L. Mo i er : m
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Gli esopianeti e la “ricerca della vita”
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. HabitableZone '
Kepler mission, NASA . . S
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Radius of orbit redativeto Earth's

https://www.e-education.psu.edLj/astr0801/content/l12_p4.htm|



“Pale Blue Dot”

Cassini, NASA/JPL-Caltech/Space Science Institute



But: there is no “planet b”

Cassini, NASA/JPL-Caltech/Space Science Institute



Ritorno alle Terra e alla «scimmia nuda»

SF MASTERWORKS .

Global anthropogenic CO, emissions Cumulative CO,
Quantitative information of CH, and N, 0 emission time series from 1850 to 1970 is limited emissions
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Fossil fuels, cement and flaring I

Forestry and other land use

1750 1750
1970 2011
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