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Contents:

Why Mars and why Gale crater?
Mars Science Laboratory and the Kiel Radiation 
Assessment Detector RAD

The Landing – Seven minutes of pure terror!
Selected Resultats

Mission: Mars Science Laboratory
Rover: Curiosity
Habitability: „Fit for life“
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Yes, there are 
planets everywhere!
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exoplanet.eu/catalog
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Closest exoplanet: Proxima Centauri
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Habitability and accessibility of solar system bodies
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Earth Mars

Earth:
6.378 km
1 g

Mars: 
3.397 km
0.375 g
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Dust storms on Mars 
can be global and cover 
the planet entirely!

'Everything is dusty!'
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Warum der Krater von Gale?
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www.google.com/mars
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Importance of Gale crater

Sediments reflect hydrological evolution of Mars
(Lowest layer very old (3.7 Gy), formation influenced by water)
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Scientific Payload of Curiosity (MSL)

Wheelbase: 2.8 m

Deck height: 1.1 m

Ground clearance: 0.66 m

Mast: 2.2 m

Mass: 899 kg

DAN

REMS

ChemCam
Mastcam

RAD

MAHLI
APXS
Brush
Drill / Sieves
Scoop

MARDI

REMOTE SENSING

Mastcam (M. Malin, MSSS) - Color and telephoto imaging, 
video, atmospheric opacity

ChemCam (R. Wiens, LANL/CNES) – Chemical composition; 
remote micro-imaging

CONTACT INSTRUMENTS (ARM) 

MAHLI (K. Edgett, MSSS) – Hand-lens color imaging

APXS (R. Gellert, U. Guelph, Canada) - Chemical 
composition

ANALYTICAL LABORATORY (ROVER BODY) 

SAM (P. Mahaffy, GSFC/CNES) - Chemical and isotopic 
composition, including organics

CheMin (D. Blake, ARC) - Mineralogy           

ENVIRONMENTAL CHARACTERIZATION

MARDI (M. Malin, MSSS) - Descent imaging

REMS (J. Gómez-Elvira, CAB, Spain) - Meteorology / UV

RAD (D. Hassler, SwRI) - High-energy radiation

DAN (I. Mitrofanov, IKI, Russia) - Subsurface hydrogen
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Radiation (neutral!) plays a crucial role in preserving biosignatures!
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Astronauts on Mars here as motivation

Maximum of secondary production 
is at the Martian surface...
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 Charged particles (1 ≤ Z < 
27) up to 100 MeV/nuc

 Neutral particles (n, γ)  up 
to 100 MeV

 LET
 Composition 
 Time series
 Autonomous operation

Requirements on RAD:

?
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 Charged particles (1 ≤ Z < 
27) up to 100 MeV/nuc

 Neutral paritcles (n, γ)  up 
to 100 MeV

 LET
 Composition 
 Time series
 Autonomous operation

n

charged 
particle

B

A

C

D

E

F



n

Requirements: How it works:
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RAD:
 Mass: 1,56 kg
 Power: 4,2 W
 Telemetry: 10 bps
 RSH: FM & FS 
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PRE-DECISIONAL DRAFT; For planning and discussion purposes only
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Rover 
Closeout

RAD
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Rover on Spin Table For Mass Property 
Measurements
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Powered
Descent
Vehicle

Mate
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BPDV Rotation



JSPS, Kiel, 12.05.2023rfws, ieap/CAU 34

MSL Stacked Spacecraft – Final Rotation
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