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There is a possibility for returning to Europa in the 2020s

LAPLACE A8
A MISSION TO EUROPA AND THE JUPITER SYSTEM
FOR ESA's CosMiC VisiON PROGRAMME




“Is Europa habitable?”

This has been a main objective for the LAPLACE mission.

Habitability has also been adopted by the EJSM.




The patchy surface of Europa.

The surfaces of the Arctic, Antarctic and Europa.

Testing biogenicity on Europa.
Instrumentation.

Concluding remarks.




Intetnational Journal of Astrobiology (2003, 2006, 2007, 2008)
' (Cambridge University Press).



External source.
Internal source.

We should test the biogenicity,
or cryovolcanic origin of the
sulfur patches.

Mass spectrometry (MS) is the
appropriate instrumentation.
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Unite H with S atoms from dissolved sulfate ( SO,?)
of seawater to form hydrogen sulfide H,S :

4H, + H,SO,—» H,S + 4H,0 + 39 kilocalories

The H,S then combines with Fe in sediments to form grains of
the biogenic mineral pyrite.

&
Iron sulfide, FeS:

-




Dissolved  sulfate: on

evaporation sulfate

minerals are depleted of BACTERIA
328 by 20 per mil.

The H,S given off by S-

hungry bacteria Is enriched

in 32S by 20 per mil. | y 26 40 4 10%
Difference

The net difference is 40 per mil.




Sulfur is unique in the Solar System.

The deltI‘S-parameter

— Sulfate
— 40 e —— | coexisting

e ——
—~— with seawater

Measurements in basins off California ERELCESYE:
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Sulfur on icy surfaces is known on Earth and on Europa:
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The Taylor Dry Valley Lakes Chad
Organic matter 8343.0 : -
Kjeldahl-N 188.5 - B
Si 897.0 573.9 2640.0
Al 353.3 1372 522.6
, % 5 R 44’ 2.0 105.9 552.1
. N A 352.3 309.5
e gains b - - 1 230 159.5
K 100.6 184.9
-+ Na 49.4 147 .4
o= P 18.5 :
§>SV 104. .
Gl 9.2 - 419.4
-Mn ~20.2
Cu 0
Zn 0
Co 0
Mo 0.0
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Infection implies that the number of resistant individuals
would vary very little from one experiment to the next.

The number of resistant bacteria would depend on the
time elapsed since the mutation; this nhumber would show
exponentially large fluctuations.

Higher order statistics
helps us detect such deviations from Gaussianity.




The cloud mirrors the large S-isotope deviations
on the surface.

Dust detectors should record non-vanishing
cumulants.

The O, atmosphere should be described
instead by a Gaussian distribution with
vanishing cumulants.
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Radiation sensor Mass  ___ | »
. spectrometer -,| Credit:
Batteries

Magnetometers British Consortium

Laser unit with
electronics

. lon mirror
Processing

Micro-seismometers

Accelerometers, Thermometer _
Batteries,Data logger Drill assembly

Thermal
enclosure

Credit: Peter Wurz and co-workers e

at the University of Bern.

Detector unit

120 x 60 mm; 500 g

Sampling point




32§ is isobaric (same m/z) with 1°0.,.

So the likely ion counts Is a key issue.




(2, Penetrator, U




The isotopic biosignatures of the patches would not be
affected substantially by the reshuffling of the surficial
material. (Nuclear binding forces.)

The living-cell biosignatures are complicated by the factors
modifying the surface. (Hydrogen bonds binding forces.)




Ice cores from the surface of the dry-

valley lake (Hoare) should be inspected
with MS.

The delta parameter should have large

statistical fluctuations from the Gaussian
distribution (peaked at -40).

5. Canada Glacier
: Lake Fryxell
H: Lake Hoare

he Taylor Dry Valley

A similar set of ice cores can be irradiated and the deviations from

the mean should be non-Gaussian.
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SECONDLGENESIS

Stepping-stones Towards the Intelkgibility of Nature

A Second Genesls enquires why nature &s intelligible. The fast
growth of techmologty and deeper understanding of the bamanitics
have provided significant clues, Answering the question why
nature can be understood requires an introduction 10 the new
science of astroblology and the exploration of the Solar System.
A careful discussion of a “second Genesis™ is presented, namely
our present awarcness that life may have emerged on other
worbds. Writieg this vobume has been motivated by the need
encourage a constructive dialogue between science and faith,
Such an objective for a new book is timely, since science is
inserted with well-defined fromtiers in the comtext of buman
culture. Simlilarly, the fromtiers of falth do not require refigion
to Justify itself in scientific terms, avolding current unnecessary
Controversies,

This book Imtends to engage readers interested in the position
of humans in natare. It makes a serious ffort to avoid demanding
detailed knowledge of science, philosophy, or theology, bt will
require some careful reading and meditation,
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SECOND GENESIS

Stepping-stones Towards the Intelligibility of Nature
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