CURIOSITY:
Big Mars Rover for Big Mars Science!
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Enabling Capabilities

A Robotic Field Geologist

Access to a site mapped from orbit

Long life, mobility, capability to
explore a local region

Remote sensing and contact science

A Mobile Geochemical Laboratory

A broad and flexible payload including
analytical laboratory instruments

Ability to acquire and process dozens of
rock and soil samples

An integrated science team and
operations strategy




Scientific Objectives for MSL




Previous and MSL Landing Sites
(USA! USA! USA!)
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MSL Final Candidate Landing Sites




Gale Crater is about
96 miles wide.

It has many
rock layers for
Curiosity to explore,

from canyons
to channels,
all in one place!




1976 Viking
174 x 62 mi
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Curiosity will pick up where other Mars rovers left off.
Beyond signs of water, the rover will look for
signs of organics, the chemical building blocks of life.
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The 3-mile-high mound has multiple rock layers.
Each rock layer reveals a different time in Mars’ history.
Some have clays and sulfates, which both form in water.

Beyond signs of water, the rover will look for
signs of organics, the chemical building blocks of life.




Curiosity: By the Numbers

Length: 10 feet (3 m)
Width: 9 feet (2.8 m)
8| Height: 7 feet (2.1 m)
Mass: 1,982 pounds (899 kg)
2 Arm Length: 7 feet (2.1 m)
Wheel Diameter: 20 inches (0.5 m)

b Science Instruments: 10




Here are some of Curiosity’s main tools for studying Mars.
You can see that the rover is packed with tools!

Mastcam
cameraheads

REMS
booms

Inlets CheMin 7 3
Inlet

APXS &
MAHLI




That’s why Curiosity is so large.
It takes a car-sized rover to carry so many tools.
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MSL Mission Overview




Among Curiosity’s tools are seventeen cameras,
a laser to zap rocks, and a drill to collect rock samples.
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Curiosity will use
her camera “eyes”
to take images of the
Martian landscape
and to study rock layers.

Some of these rock layers
hold clues to whether
Mars could have ever been
a habitat for life.

These two cameras are
called Mastcam.
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Engineers built a laser with a tool called a spectrometer, which
detects chemical elements in rocks. Itis called ChemCam.
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On Curiosity’s “head” is ChemCam'’s laser system.

In its body is the part of the spectrometer that will
detect different chemical elements in rocks.
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Curiosity will be able to send weather reports from Mars too!

Two little booms on the rover’s mast (“neck”) called REMS
will monitor temperature, wind speed and direction. REMS also
measures pressure and ultraviolet light.
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Curiosity’s seven-foot-long arm has tools

NQ\% built into its “hand.”

The “hand” will reach out and touch Mars,
finding out about what the past environment was like.
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Curiosity has three more
rock analyzers. Each has a special job.

APXS: CHEMIN: SAM:

Identifies Identifies Minerals, Identifies Organics,
Chemical Elements including those the Chemical

in Rocks formed in water Building Blocks of Life

On Hand

All will determine what the rocks and soils are made of.
That data will tell scientists about whether Mars had the
right chemistry for possibly supporting microbial life.




On its hand, Curiosity has a hand lens called MAHLI
(a “magnifying glass”) for studying soil grains.

>
It can take photos of rocks far away too,
and carries its own lighting to take photos at night.




Curiosity also carries two radiation detectors.

RAD will help scientists DAN will help scientists

understand the Martian detect any water below the
radiation environment to prepare surface, whether in the soil
for human exploration someday. or bound inside minerals.
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To power these instruments,
Curiosity uses electricity provided by a battery
that is continuously recharged by heat from the natural
radioactive decay of plutonium-238.

It will take about 110 watts of electricity to run the rover and its instruments.
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= To fit all these tools on the rover,
NQ\% the team had to supersize everything,
: from the capsule that holds the rover,
to the parachute that slows it down before landing.




Cruise Stage

Back Shell

To get to Mars,
Curiosity will
travel tucked
safely inside a

protective shell.

«+—— Descent Stage

Rover

- Heat
Shield



Curiosity will tell us about

what it finds through the
Deep Space Network.

Three centers with large |
communications antennas \
receive the signals: )
In California,

Spain,

and Australia.
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Curiosity will send data back to
Earth’s Deep Space Network
through Mars orbiters.

Mars Reconnaissance Orbiter Mars Odyssey Orbiter
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NASA’s Mars Rover Curiosity launched
from Cape Canaveral in Florida.
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MSL Launch Video, Cape Canaveral
11/26/11




MSL Spacecraft Separation from Atlas
V Launch Venhicle (Actual Moviel)




MSL Representative Interplanetary Trajectory

Launch= 11/25/2011
Arrival= 08/06/2012
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Slamming on the brakes: 7 Minutes of Terror

Sky Crane Detail
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“7/ Minutes of Terror” / Animation Videos







N Thank you for your service, oh brave heat shield!
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ARDI (Mars Descent Imager) Video, HD




Curiosity’s First Picture from the Martian surface




Behold Mt. Sharp! (and note rover shadow)




Descent Stage Impact Plume (Minutes after Landing)




Mars...or is it the Mojave Desert?




vasa  MRO “Crime Scene” Photo of MSL Landing Site
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ae Curiosity Color Photo: Mt. Sharp, rocket blast marks, wheel







Mt. Sharp layered rock: a geological gold mine
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High-Res
MastCam Image

Move over,
Grand Canyon!
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Follow Curiosity!

Mission Website:

mars.jpl.nasa.gov/msl
Twitter: @MarsCuriosity

Be A Martian!
beamartian.jpl.nasa.gov

www.nasa.gov/msl




