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There are nearly 500 scientists and 
~200 engineers (and managers) 

working on the Mars Science Laboratory mission…

I am merely a messenger  
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NASA/JPL-Caltech/ESA/DLR/FU 

NASA/JPL-Caltech

Mars Science Laboratory Primary Science Goal
to explore and quantitatively assess a local region on Mars’ 

surface as a potential habitat for life, past or present

• Biological potential

• Geology and geochemistry

• Water, weather, and climate

• Radiation levels and hazards



NASA Landing Sites



Why Gale Crater?

Northern Lowlands

Southern Highlands
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MSL Spacecraft Major Elements
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Launch Configuration Dimensions
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Looked a bit like this
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Landing
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NASA/JPL-Caltech/MSSS



Curiosity self-portrait 

at Rocknest

Assembled from 55 

MAHLI images

NASA/JPL-Caltech/MSSS















Sol 566

NASA/JPL-Caltech/MSSS 







Front Wheel Driving Forward Over The “Impaler”



Wheel Leading 
the Pivot

Wheel Trailing 
the Pivot





Front Wheel Driving Backward Over The “Impaler”
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Low Road vs. High Road

Sol 533-535:  

Dingo Gap
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Entrance to 'Murray Buttes'
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NASA/JPL-Caltech/
U. Guelph

NASA/JPL-Caltech/MSSS
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U. Guelph

NASA/JPL-Caltech/MSSS











NASA/JPL-Caltech/GSFC

The organic chemical chlorobenzene was detected in the 

Cumberland drilled sample.  The chlorine likely is derived 

from perchlorate in the sedimentary rock.

NASA/JPL-Caltech







It contains Opal!



Follow Along With 
Curiosity!

Twitter: @MarsCuriosity

@Facebook: MarsCuriosity

Mars Exploration Program

http://mars.jpl.nasa.gov



Backup
Slides



Logan’s Run



Rover Communications



Surface Operations Approach
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NASA/JPL-Caltech/GSFCAeolis Mons
(Mount Sharp)

NASA/JPL-Caltech/MSSS

Mid-Drive Observation
Longer Stop







Measurements of Mars’ 

Atmosphere and Environment





NASA/JPL-Caltech/CAB(CSIC-INTA)



The SAM Tunable Laser Spectrometer and Mass 

Spectrometer measure atmospheric composition

SAM found that argon, 

rather than nitrogen is the 

second most abundant gas

NASA/JPL-Caltech/Goddard

Atmospheric Gas 
Abundances 

Measured by SAM

SAM also found that Mars’ 

atmosphere is enriched in 

the heavy versions of 

isotopes, indicating 

massive atmospheric loss 

to space

δ13C = 46 ± 4 per mil

δD = 4950 ± 1080 per mil

40Ar/36Ar = 1900 ± 300



NASA/JPL-Caltech/GSFC

Webster et al., Science, 2015

Methane variation in Atmosphere



NASA/JPL-Caltech/GSFC

NASA/JPL-Caltech



Curiosity’s Radiation Assessment Detector 

measures high-energy radiation

The RAD instrument measured 

the radiation flux from both 

galactic cosmic rays and solar 

energetic particles, in cruise and 

at Mars’ surface

The surface dose rate is about 

half that measured in cruise

A crewed mission would receive 

~1 Sievert of exposure in a trip to 

Mars with 500 sols on the surface

[Hassler et al., 2014]

Hard Solar 
Event



Exploration of

Yellowknife Bay



Arm deployed at John Klein

NASA/JPL-Caltech/D. Bouic



Curiosity’s 1.6-cm drill bit, Full & Partial depth 

holes, and scoop full of acquired sample

NASA/JPL-
Caltech/LANL/CNES/IRAP/IAS/LPGN

NASA/JPL-Caltech/MSSS NASA/JPL-Caltech/MSSS



John Klein dime-sized drill hole with light-toned 

veins and ChemCam profile

NASA/JPL-Caltech/
U. Guelph

NASA/JPL-Caltech/MSSS



NASA/JPL-Caltech/Ames

The Sheepbed mudstone contains ~ 20% clay minerals that 

formed in place.  The bulk composition is similar to that of 

unaltered basaltic materials.



Curiosity at the Kimberley, where four rock 

types typical of Gale’s plains come together

NASA/JPL-Caltech/Univ. of Arizona

Curiosity

Rover Tracks



Windjana fluvial sandstone drill target at the 

Kimberley, showing drilling-induced slumping

NASA/JPL-Caltech/MSSS

Mini-Drill

Full Drill

“Stephen” target cleaned 
and analyzed by ChemCam



Nighttime image of Windjana drill hole illuminated 

by MAHLI LEDs and showing ChemCam spots

NASA/JPL-Caltech/MSSS

ChemCam





















Curiosity’s Sampling System

• Cleans rock surfaces with a brush

• Places and holds the APXS and 
MAHLI instruments

• Acquires samples of rock or soil 
with a powdering drill or scoop

• Sieves the samples (to 150 μm or 1 
mm) and delivers them to 
instruments or an observation tray

• Exchanges spare drill bits

2.25-m Robot Arm

Extra Drill 
Bits

Sample 
Observation 
Tray

Turret

Organic Check 
Material

Drill

CHIMRA
APXS

MAHLI

Brush









video



NASA/JPL-Caltech/MSSS
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More than 5 km of strata are preserved in the central mound

Why Gale Crater?



NASA/JPL-Caltech/MSSS



Rover Family Portrait

MSL: Curiosity

Height:   2.2 m (7.2 ft)

Width:   2.8 m (9.2 ft)

Length: 3 m (9.8ft)

Weight: 889 kg (1960 lbs)

MER: Spirit & Opportunity

Height: 1.5 m  (4.9 ft)

Width 2.3 m  (7.5 ft)

Length: 1.6 m  (5.2 ft)

Weight: 185 kg (407.8 lbs)

MPF: Sojourner

Height:  30 cm (11.8 in)

Width:   48 cm (19 in)

Length: 65 cm (2.1 ft)

Weight: 10.6 kg (23.4 lbs)



Rover Comparison

Mini

Cooper

MER

Spirit/Opportunity
MSL

Curiosity

Mass (kg) Launch /Entry/Rover

Mass (lbs) Launch /Entry/Rover

587-664

1294-1463

1077 / 841 / 185

2374 / 1854 / 408

4050 / 3460 / 889

8929 / 7628 / 1960

Payload Mass Not Included 5 kg / 11 lbs 72 kg

Height m/ft 1.3 m / 4.4 ft 1.5m / 4.9 ft 2.2 m / 7.2 ft

Width 1.4 m / 4.6 ft 2.3 m / 7.5 ft 2.8 m / 9.2 ft

Length 3 m / 10 ft 1.6m / 5.2 ft 3m / 9.8 ft

Ground Clearance 0.14 m / 5.7 in 0.3 m / ~11.8 in 0.66 m / 25 in

Data Return / Sol Not Included 100 – 200 Mbits 40 – 250 Mbits
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Sol 200



Mission Overview

SURFACE MISSION
• Prime mission is one Mars year 

(669sols/687 days)

• Latitude-independent and long-

lived power source

• Ability to drive out of landing 

ellipse

• 72 kg of science payload

• Direct (uplink) and relayed 

(downlink) communication

ENTRY, DESCENT,  LANDING
• Guided entry and powered 

“sky crane” descent

• 20×25-km landing ellipse

• Access to landing sites ±30°

latitude, <0 km elevationCRUISE/APPROACH
• 9-month cruise

• Arrive August 5, 2012

LAUNCH
• November 

26, 2011

• Atlas V (541)







Egg Rock on Nov 2016



Sept. 17, 2016





Plan, Model, and Build the Commands



MINI Cooper SCuriosity
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