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Comets, Withesses of our past
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4.6 billion years ago: T > 200 C




Did comets bring terrestrial water ?

Mass Earth: 10#4kg
water thereof: 1%

Mass comet: 10%kg
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Did comets bring the
"% building blocks of life, the
il organic material?

v Comets preserve organic material

v Cometscan serveascarrier for water
and organic material




b
UNIVERSITAT
BERN

ROSINA DFMS ~ .
100000 3 - : vpmrexL@nq heavy species
FM sensor Krypton, 1x10 mbar
Kr

Details

12 *
CH2 (14.0157amu)

water grou
NT {14,003 1amu) -'h 9 P

-
o
o

intensity (cts/s)
Intensity (arbitrary units)

100 H . ‘ ! }- ‘||I | IJ‘I [II“ | IlII
|| ﬂ|||| 10000 12000 14000 16000 18000

Time of flight

{ R T =
14.000 14.005 14.010 14.015 14.020
mass (amu)

COPS-FS (NG, left filament) _s— 103 uA Emission, lon
low

—a— 15uA Emission, lon low

15uA Emission, lon
medium

~¢—5uA Emission, lon low

[
o
L

—x—5uUA Emission, lon
medium

lon current (pA)

A

1E-10 1E-09 1E-08 1E-07 1E-06 1.E-05

Pressure (mbar)

0.1




GVE

\ E= [
et PSI Elektronenstrahl- ' S
ETH ZUI’ICh schweisstechnik = i TUB’ D ‘

_EMPA

vl 7S g Sigmund
‘ %& . Scientific, USA
'\ ' '~ 77 \ . Meier Laser-
FS Biel 2

:"‘
: l" .’.' N i ' ‘ — 7 , . schweisstechnik
— '::- II : =R .
‘.I“b . 'b ‘ r. X, .

B

CNES

Toulouse, F . .A -
*| FS Fribourg |

i

APCO | N
Hauptverantwortur | - A

.

L |

Max Plack, Contraves
Lindau, D ' Space




Credit: ESA/Rosetta/MPS for OSIRIS
Team MPS/UPD/LAM/IAA/SSO
[INTA/UPM/DASP/IDA

Chury — the rubber duck
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“The perfume of 67P/C-G is quite strong, with the odour of rotten eg

(hydrogemstHBRIsIE). hg{ﬁ$nséable (ammonia), and the pungent,

suffocating odour of tormaldehyde. ThiSYIFRBRIRY SRS faint, bitte

almond-like aroma o? hydragap @y disdeEiddd some whiff of alcohol
(methanol) to this mixture, paired with the Vi BPIKO A BKId ot
sulph@uRbKiteIande hint of #nensaréat aromatic scent of&%rrplag

disulphide, and you arrive at the ‘perfume’ of our comet.
arbon dioxide

formaldehyde
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Which small bodies brought the
terrestrial water?

Q Hartley 2

Credit:NASA

67P/C-G

Ui Credit: ESA/Rosetta/OSIRIS

Credit: ESA/Rosetta/OSIRIS




Deuterium to hydrogen ratio

measurements
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Asteroids, Oort comets, Kuiper belt comets:

which small bodies brought terrestrial water?  tuem

Credits: ESA/Rosetta/OSIRIS Credits: ESA/Rosetta/OSIRIS

Asteroids Oort cloud Kuipe belt




Atoms: Sodium, Magnesium, Silicon und
- Calcium

Sputtering by solar wind particles

2001/03/04 01:05
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Conclusion on habitability

The comet stinks due to a lot of
Sulfur, but there is molecular
oxygen and water and there is
even alcohol to drink -=> it is
habitable!

NO,/C"™0"0

Ethanol

Intensity (a.u.)

\ ‘*‘” V.A‘. \%W"—' 45.900 45.925 4‘5.‘.':‘50 45975 46.000 46.025 46.050 46.075 46.100
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