From Mars Rovers to Exo-Planets: The Lure of Liquid Water
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MARS SCIENCE STRATEGY:

Common Follow the Water!
Thread

Determine if Life .
Ever Arose on Mars U F E

Characterize | AT
the Climate i CLIMATE
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MISSION TO JUPITER










~ PLANETS AROUND NORMAL STARS
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Credit: Planetquest-Courtesy G. Marcy / E. Williams)
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Photometry this
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Jupiter: Earth or Venus
1% area of the Sun (1/100) 0.01% area of the Sun (1/10,000)









The Solar System's
Habitable Zone

Nars
Earth

Venus

aka “Goldilocks zone”






Spacecraft
orbit
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i bit
Vernal Winter orb! End Year 1
equinox solstice
End Year 4
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Summer Launch: Oct, 2007 Autumnal
solstice equinox /
/
End Year 1
{::} Sun
Heliocentric Earth _Spacecraft Sun-Earth
Coordinates Period (days) 365.25 372.50 Fixed Coordinates

End Year 4 Semi-major (AU) 1.00000 1.01319

eccentricity 0.01675 0.03188

24



Kepler Photometer

Focal plane electronics  Sunshade
15 minute integrations

42 CCDs
read every
3 seconds

1.4 m diameter
primary mirror

0.95 m diameter
Schmidt corrector

Focus

105 sq deg FOV
mechanisms

Focal plane assembly:
CCDs, field flattening lenses
fine guidance sensors

Radiator and heat pipe
for cooling focal plane

Graphite cyanate
structure
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Detecting Planets by Photometry

Transit Method
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Water boils
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Much as in real estate, the answer is:
LOCATION, LOCATION, LOCATION|










Mars Missions: 2001-2009
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Sun

Close Encounters: Mars at Opposition
This illustration shows the relative positions of
Earth and Mars at the last five oppositions, when
the Sun and Mars are on exact opposite sides of
Earth. Orbits of the inner planets are to scale. The
images of Mars show the planet's apparent
relative size at each opposition, as viewed by the
Earth-orbiting Hubble Space Telescope.
Hlustration credit: Z. Levay (ST5cl)




Pancam (pair)

_. Mini-TES fore-optics

Low Gain Antenna

In-Situ Instruments (AP
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MER #1, MER #2, & Sojourner Spare Rovers
February 10, 2003







June 10, 2003




Mars at Arrival

Earth at Arrival

Spacecraft
Trajectory

Earth at
Launch

Mars at Launch
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Entry, Descent & Landing Timeline
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Spirit Landing Site
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Meridiani

lllustration credit: Lisa Frattare (STScl)
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Spirit Rover Traverse — Bonneville Crater (Sol 65)

. : : Columbia Memorial
Grissom Hill Station (Sol 1)

e Ground

Plank Flats

(Sol 62)

Dragon
{Sol 63}

Bonneville Crater

{Sol 65, 328m)

Mapping and GIS Laboratery. OSU
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Athena Science Payload

Pancam

Pancam — high-resolution (16°x16°) color
panchromatic stereo cameras

Mini-TES — a mid-infrared point spectrometer

Microscopic Imager — close-up imaging of rock and
“soil”

Mossbauer Spec trometer — analysis of iron in
rocks

Alpha Particle X-Rav Spectrometer — detects
elements in rocks and “soils”

Rock Abrasion Tool — used to remove outer surface
of rocks for analysis of non-weathered rock material

Magnets and calibration targets — To collect iron
containing dust and for comparison to known sources

Engineering cameras

* Navcam — wide-angle stereo cameras (45°x 45°)
used for traverse planning

* Hazcam — very-wide-angle (120°x120°) stereo
cameras used for identifying potential hazards to
rover driving and arm movement












Mossbauer spectra of the BlueBerry bow!
and bare outcrop at Meridiani Planum

~— "Empty" (Berry-free) Sol 46
-------- — "MossBerry" Sol 48
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APXS Rock and Soil X-ray Spectra
at Meridiani

McKittrick post-RAT
Tarmac soil
* = Background

highest Sulfur
aver found on Mars

Counts/sec
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Mossbauer Spectrum of El Ciapltan Meridiani Planum
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Endurance Crater

Larry’s Leap

Namib Kalahari Burns Cliff

Pancam West Rim -(Sol 101)
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Spirit Landing Site
“Columbia Memorial Station”

Opportunity Rover Traverse Map (Sol 324)
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Spirit Landing Site
“Columbia Memorial Station”




Spirit Landing Site
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Spirit Sol 6

Spirit
Sol 135













Spirit Landing Site
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Spirit Landing Site
“Columbia Memorial Station”
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Spirit Landing Site
“Columbia Memorial Station”
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Spirit Landing Site
“Columbia Memorial Station”







View of Earth from Mars

You are here






