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Question #1

Why do we care about the
martian subsurface?
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Why Mars?

ITABILITY - first planet for which we can
alistically assess it

Early Mars preserves record of conditions and
materials from which LIFE could have started on
Mars or on Earth

There are places on Mars that are
TH LIKE - yet surprisingly
Rocky planet with an atmosph
climate

Natural “control experiment” t
of a planet

“habitable” toda

about Earth
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Mystery of Martian
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Answer #1

If life formed on Mars in
the past, it may have
followed the water into
the subsurface.




Question #2

hat is our exploration of
he martian subsurface to
date?
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Question #3

an we design and build a
robotic drill which will
work on Mars?
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Drilling on Mars: Challenge ’

Iing on Mars will present the following
pecial challenges:

ill will need to be low mass, low power, low
lume

» viable circulation fluid

rface material poorly characterized (wildcat to
d all wildcats)

ymmunication delay up to 20 minutes one way

vironmental challenges:
Dust storms

Shaking from launch and landing
i ow temperature
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Recent Drill Technology
Developmen

Several funding sources for drill

development.
® NASA
Other space agencies

®
® Private industry
® Other

Current goals of Mars Office:
® Achieve prototype which can drill to
10 meters, with appropriate resource
constraints

Significant progress has been made
- Much more work to be done
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Other Hardware l
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Mars Drilling—ehildren’ s
perspective,

From Justin et al., Desert Canyon Middle School,
Scottsdale , AZ

Source: Design a mission to Mars competition, 2001



Mars Drilling—ehildren” s

i Hockels

From: Chris, Brian and Andrew; Fox Creek Jr. High,
Bullhead City , AZ

Source: Design a mission to Mars competition, 2001




System #2
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Question #4

here is the geophysics
to tell us where to drill?







- o e 7 2% N
-

e

, %«MW,%WWY -

. L

o /
,a% 2?,

5 .\o o

R

.

i
ey -

.
-

Laboratory ‘

=

i

1ence
ience

J

tu sc

inference sensor su

=Sl

-
=

in

Contact

J
I

2009 Mars Sc

ife
emote
ica

alyt

e of the art




SR
.
-

Just as with the exploration of the
moon where we first sent robots...
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Future Mars Exploration
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Backups




Subsurface Scientific Objectives

Surficial processes: min., petrology, physical
props. (density, perm.), weathering/erosion
processes, impact gardening, gradient in
surficial oxidant, EM

/N

Pre-weathering processes

sedimentation processes, stratigraphy

past environments, history of volatiles

Geophysics: Heat flow, thermal state,
seismic, EM

-

Organic geochem below oxidized zone
presence of ice?

t

» Sample permafrost or massive, segregated
ground ice, volatile hydrates
* Bedrock: Rock-forming processes

2




Analysis of <60 kg Drills

11 (kg)

ass of Dri
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Independent
engineering
analyses
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