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Analogue?

Here, we will consider-as analogue something terrestrial
presenting characteristics .- more.or less representative - of
something extra - -terrestrial.

Analogues can be used to:
- Test and ‘calibrate instrumentation
- Help 'In situ  interpretation
- Make science
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Analogue sites
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From mobility testing to fundamental science
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Natural analogue areas

In situ instrument testing

Rover testing during the g
Arctic Mars Analog -~ »<
Svalbard Expedition "=

(AMASE 2009

Human exploration

T > , feak ' HI-SEASHawaii Space Exploration Analog
Mars Desert Research Station ,UtahFpinget al. 2011) and Simulation), since August 28 2015



Natural analogue areas

Planetology

Meteor crater, Arizona, USA

Processes

Eldborgir

Mars analoguefor the mechanical and chemical alteration of = ... =
volcanic Martian rocks in Iceland (Mangold et al., 2011) -
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Analogue sites

Type Relevance Example A few references
- - ESAESTEC
Rovermobility _IPL
Artificial Human
. - Mars 500 experiment at IBMP
exploration
In situ missions Steele, 2007
testing > SNkl ANIRSIE Amundsen et al., 2010
Human - Uil degert Ehrenfreund et al., 2011
. - Hawaii .
exploration . Atacama desert Foingetal., 2011
- Impact craters (Meteor crater, Rochechouart, Lonar crater8
Planetology . L.
Natural - Hotspot volcanoes(Hawaii, LaRéunionh 8
- Iceland Mangold et al., 2011

LIS - Cyprus Bostet al., 2013
Edwards et al., 2007

Mineralogy - Rio Tinto, Spain

- Mono Lake, USA Wolfe-Simon et al., 2010

Biology - Yellowstone, USA Campbelletal., 2015
- Patagonia

General reports:
Foing, Stoker & Ehrenfreund, (2011) Astrobiology: field research ivloon/Mars analogue

environments, Special Issue of International Journal of Astrobiologyl0:3, 13305.
Preston, Grady & Barber, (20123AFE, Conceptdor Activities in the Field for Exploration,
TN2: The Catalogue of Planetary Analoguesyritten by The Planetary and Space Sciences

Research Institute, The Open University, UK
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damental science
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—or instrumenttesting: - S umplus(r particular mechanical

nysical or chemicalproperties
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geology: rocks and minerals
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Handling and preparation




Material samples

Samples with-analogue properties:

- Size (drill core) e = o
- Porosity (pumice) ‘ ' s e i S =

- Density (hematite, d~5) e - = ey
- Roughness (polished quartz) = = 1“

- Consistency (sand)
- Physical properties (ice)

’ - s St
SR X-‘a =
Q‘ 3 »V
\ N ¥
= ~ LA

Samples particularly pertinent-for testing sample handling
and preparation (' in situ’ missions and - sample return
missions).
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Geological sar

Most obvious analogue:




Philae (Rosetta), Hayabuse

comet / Minerva , asteroic
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Mineralogy, geology, research ana study of oerganic maolecules,-Searci iofr: potent

Philae (Rosetta). K Hayabusaand

come Minerva , asteroic

Tchourioumow- | : e Itokawa, 200z
Guerassimenki
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[n situ limitations

Geology as an-exampl




Rock study on Earth

-Camera (eyes)
-Hammer
-Optical microscope in transmitted light
using petrographic thin sections

Classical

-Raman Spectroscopy
-Infrared spectroscopy
-X Ray diffraction
-Electron microprobe

-ICP
-Drrill

-Electron microscopes
-Mass spectrometers
-LIBS

-MGssbauer

-XRF

-PIXE

-Synchrotron analysis
8

Complementary



-Camera
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-Raman Spectroscop:
-Infrared spectroscopy
-X Ray cuiu:cu
SEleie]:s effrmlrﬁmpwg#
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-Drill
~EIeCH-ORMICIESEOHES
-Mass spectrometer:
-LIBS

-Mossbauel

Complementary

-Synehrotrena




Resolution and power of the Instruments

+

Automation of the

i
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Instrumental d-we opment

Calibration
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2- Instrumental testmg

Use of analogue samples
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Principle

Two Mars analoguesamples

Fragments of rock and/or powder, depending of the
Instruments

4 EA&IB O

-ISAR Blind Test-

_ : e ee—
What interpretation.can be made?



Ma_Miss breadboard scheme

FieldSpec

MicrOmega
IAS, Orsay, France

CLUPI

Space X, Neuchatel, Switzerland

Ma_Miss



Geological interpretation

Data Brainstorming Interpretation
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Conclusion of the experiment

With the ExoMarspayload it Is possible to identify and characterise rocks in a
relatively precise way(more information in Bostet al., 2015PSS108,87-97).

The interpretation.requires the use of all the instruments of the
payload.

&1 O A OOAEAT OEZAZEAG AAT EAOCAOET 1T-h: EO
using the same analogue samples.



The International Space Analogue Rockstore

Bostet al., 2013, PS82-83,113127

A well characterized collection of analogue rocks and
minerals dedicated to testing the payload forin situ
MISSIONS.

An online database with information on:

-the available samples,

-the sample lending system,

-data on the samples obtained using laboratory and

space instruments.
I s n n WWW.ASar.Cars:-orieans.ir

International Space Analogue Rockstore Next month, the collection will be-transterred 1o the
Natural History Museum of:L.ondon under.ithe
responsibility of ESA.
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