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Che cos’e la vita?
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NON ESITE UNA DEFINIZIONE UNIVERSALE DELLA VITA



“Life is a system able to self-maintain, self-
replicate, and capable of undergoing
Darwinian evolution”



Microbial life
(extremophiles) can
make a living near
undersea volcanic vents,
in deep underground

aquifers, within rocks,
or in hot (~120 C!) acid

P



Existence of life in these
environments implies that
life needs only water, a
source of energy, and
common chemical
compounds




Australian stromatolites
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Amounts are expressed as number of atoms of each element per 100,000 atoms
(Courtesy Addiso-Wesley Pub. Comp.)



Il Ciclo infinito

In the diffuse interstellar medium
dust interacts with hot gas, UV
radiation, cosmic rays, undergo
destruction by sputtering and
shuttering.

Dust condense in
cool atmosphere of

evolved stars :
In dense interstellar

medium dust growths
through ice accretion
and coagulation and
undergo chemical
evolution.

Dust & gas
condense forming
solar system objects



Starforming Region in the Carina Nebula HST-ACS/WFC
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Circa 30,000 tonnellate di polvere interplanetaria
sono raccolte dalla Terra ogni anno!




NASA STARDUST MISSION

Comet Wild2 Sample Return Mission




The lowest density solid, <1.5 mg/ml

The widest density range, >7x102

The smallest pore size, ~ 50nm

The highest porosity, >99.9%

The lowest thermal conductivity, <16mwW/mK
The lowest sound speed, <70 m/s

The lowest dielectric constant, <1.003

The lowest refractive index, <1.0003
Lowest loss tangents, <10 4

11. The widest compressive modules, > 7 x 10°
12. Highest acoustic impedance, 106 kg/m?s

- — 13. Highest refractive index range, 116%

D e o g 14. The lowest Young’s modules <10% N/m?
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Polvere cometaria
Intrappolata nel aeroge




Intensity (arbitrary)

Raman Image of
Particle 35,32

Raman Image of
Particle 35,32

Aromatic
b disordered Aliphatic C-H
carbonaceous
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fine grained




Chinese Comet 168 BC
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Release 051101-16,

distance: 4.1 km
2005-10-20T00:45 (UTC)

Brenham, Pal

Ahumada, Pal







Si pensa che le meteoriti condriti carbonacee ed
ordinarie possano aver contribuito alla
formazione della Terra



Condrite carbonacea (4.6 10° anni)

Analisi chimica:

Acidi carbossilici
Idrocarburi

Composti organici del Fosforo e Zolfo
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Formation of Prebl_otlc First DNA / protein life D|ver5|f_|cat|on
Earth chemistry of life

La comparsa di un polimero simile agli acidi nucleici ed in
grado di evolvere segna l'inizio della vita

Replication

Transcripton Translation

( §NA4-}RNA Protein
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Quattro Mondi

* Quattro mondi con
atmosfera

* Quattro mondi con
cicli attivi
nell'interno,
nell’atmosfera e in
superficie




Laghi su Titano senz’acqua

La temperatura di Titano e 94 K,
troppo fredda per avere acqua
liguida, ma non per avere etano
e metano liquidi.

L'etano ed il metano hanno lo
stesso ruolo dell'acqua sulla
Terra.




“The stay of the Cassini-Huygens
mission on the surface of Titan was
unfortunately brief; but this moon of
Saturn is the locale that is arguably
likely to support exotic life.”

Limits of Organic Life, National
Research Council. 2007




Ghiaccio su Europa




...e un oceano all'interno

Rocky Interior
H,O Layer

Metallic Core

Cold Brittle Surface Ice

Warm Convecting Ice

Ice Covering

Liquid Ocean Under Ice






Ghiacclal nascostl su Marte

Misure Radar condotte dai
satelliti hanno mostrato che
esistono su marte ghiacciai
ricoperti da sedimenti
roCcciOSI.

Lo strato di polveri protegge
Il ghiaccio dalla

sublimazione nella tenue . "
atmosfera marziana e Al







The Aurora Programme

ESA’s new programme to prepare for the
human exploration of the Solar system.

Characteristics:

= Defines a long-term space exploration
strategy for Europe;

= Focuses on exploration infrastructure and
technology development;

= Robotic missions in preparation of future
human ones;

= Synergy between scientific and
technological objectives;

= Provides a framework for cooperation with
other space agencies.
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L a missione ExoMars — Lancio 2018




Life Marker Chip

® Mission

* Atmosphere
e Oxidation

® Analyses

® Preservation

® Minerals

Oxidation —)
Analyses —Q)
Preservation —)

Minerals —O 2-m depth
Solvents —O)




dcesa Marco Polo-R

Near Earth Asteroid Sample Return Mission
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M.A. Barucci (F), H. Boehnhardt (D), J.R. Brucato (I), E. Dotto (1), I.A. Franchi (UK), S.F. Green
(UK), J.-L. Josset (CH), P. Michel (F), K. Muinonen (FIN), J. Oberst (D), R. Binzel (MIT, USA),
M. Yoshikawa, J. Kawaguchi, H. Yano (JSPEC/JAXA, J)

D. Koschny, D. Agnolon, J. Romstedt









Mantle formation
... Chemical reaction
| h Shock
; Irradiation

\ Nucleosynthesis

Condensation
W» Implantation

Accretion

Weathering / Evaporation
_ Condensation
4 Shock
Irradiation

Chemical reaction

after Davidson 2009



Evoluzione Scienze della Terra

Geologia Fisica

Astronomia

Astrobiologia ¢ Collaborazione

Chimica Biologia
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