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1. INTRODUCTION
The Mars Science Laboratory mission is the 2009 United States
Mars Exploration Program rover mission. The MSL Project cxpects to
complete its pre-Phase A definition acmlty this fiscal year (FY2003)
release an A of Opp (AO) for the sclection of
investigations in mid-March 2()04 launch in 2009, arrive at Mars in 2010
during Northern hemisphere summer and then complete a full 687 day Mars
year of surface exploration. MSL will assess the potential for habitability
{past and present) of a carcfully sclected landing region on Mars by
exploring for the chemical building blocks of life, and sccking to understand
itatively the ical and physical i with which these
have d over the geologic history of the planct, Thus,
MSL will advance substantially our understanding of the history of Mars
and, potentially, its capacity to sustain life.

4. SCIENCE COMPLEMENT TO ADDRESS OBJECTIVES

( 1.

Remote Sensing Suite

Imaging and complementary mineralogy

Reconnaissance and site geologic context

2. Contact instrument Suite
Complementary mineralogy, chemistry and microscopic imaging
Samplic sclection and supplemental target analysis
3. Analytic Laboratory

Definitive mineralogy, chemistry and high resolution textural information
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Figure 1. (a) Scale drawing of the current MSL rover concept. The sample acquisition

(SA) system and Sample processing and handling (SPaH) systems are located in the payload  has the capability to land within #60° laitude and below +2.5 km from
bay on the front of the rover. The remote sensing mast will reach to 4 m above the surface.

Other science instruments ar envisioned o be housed on the ends of ams and in an

|

2. OVERARCHING SCIENTIFIC OBJECTIVE

To conduct a Mars Habitability investigation (to achicve
breakthrough scicnce in astrobiology).

« Habitability is defined as the potential of a given environment to
support lifc at some time and should be equated 1o the phrase
“capacity to sustain life”.

» This assesstent of habitability is to be made through
multidisciplinary measurements related to biology., climatology,
geology and geochemistry.
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3. lNVESTIGATlONS TO SUPPORT OVERALL SCIENCE

OBJECTIVE

Assess the biological potential of a least one target environment.
A. Determine the nature and inventory of organic carbon compounds.

B.
C. ldentify features that may

Inventory the chemical building blocks of life (C, H, N, O, P, S).

the effects of biological

2. Characterize the geology of the Janding region at all appropriate spaxml scales.
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A

logi of

igate the ch i, isotopic, and

Martian surface and near-surface geological mazmals

B. Interpret the processes that have formed and modified rocks and regolith.

of rel to past habitability.

5. EXPERIMENT PLAN

The experiment plan for the mission involves coordinated
cooperation  between mast mounted  instruments, contact |
instruments, and an analytic lab y. The mast i

mounted ~ 4 m above the surface, provide the scientific basis for
the path to bu lakcn by the rover, as well as geologic context and
initial The contact i will
provide information on where and what to sample and analytic
laboratory instruments will provide definitive mineralogy,
chemistry and high resolution textural information from the
acquired samples. Sampling tools will include a rock corer, a
scoop for collection of regolith and small rocks, and a rock’
abrasion twol.
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Figure 2. MSL will be able to access 76% of the Martian surface as it

the MOLA geoid. Black indicates arca on Mars above +2.5 km.

analytical lab, within the payload bay. (b) The SA/SPaH system detail. At the end of onc
amm, we envision a rock abrasion tool, a mini-coring device, and on the other am, a scoop.
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! 7. MSL LANDING SEQUENCE

‘ MSL will eater the Martian atmosphere directly, usmg gulded
( entry, two (super and subsonic) and prop to
[

l

slow down and land on the surface (Figurc 4). Just before
landing at about the 5 m kevel above the surface, the engines
will have slowed MSL to a hover. At that time, the rover will
be lowered from the entry stage to the surface of Mars (Figure
5), achieving a soft landing (<) m/s). The Rover simply has to
stand up and drive away. This landing method does not
requirc a crushable or protective landing platform and the
rover docs not need to egress, simplifying initial  operations.

Deptoy supiersonic chute, stort Tormina Discnt, mach 2.0 (K kw

L
/ o s omis hute (5.5 km)
E e Depay subsnnic chuw,fetison heutehilds, mach 0.3,
o st stars genucating altudie 3nd velacities (.7 k)

—
P

Crulse suyraration)
Ignite desesni emglnes, jettizon autuonic ehuls.

Parachute phase

Powered Descen
Phase

MSLusesa2 h

Figure 4 The MSL Landing

p and subsonic. MSL will avoid 16+ m
dlamc(t.r craters during the powered descent phasc using a scanning
radar. The sky-crane phase lands the rover, enabling a very soft
landing.

Madar scans Landing ates, generates krrain mays,
designates sufe Iunching sle. Rkortly nfer ward,

igate planctary

A, Assess long-timescalc (i e., 4-billion-year) atmosphric evolution processes.
B. Determine present state, distribution, and cycling of water and CO2
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6. MSL SYSTEM AND CAPABILITIES
MSL will bring a ncw generation of rover into usc with
substantially morc capability than has previously been possible
(Figure 1). Sample acquisition tools and a sample processing and
handling center will be available (Figure 1b). The MSL rover is
to be able to land and operate for a Mars year within the latitude
band + 60 degrees where the clevation rclative to the MOLA
datum is less than 2.5 km (Figure 2). Using guided entry, the
three sigma landing ellipse is to be 5 X 10 km (Figure 3) and the
rover may be able to be aperated day and night in any season, if
the decision is made to power il via a pair of new generation
radioactive power sources (RPS). The rover will be capable of
significant mobility; the rover will have the ability to drive over
0.75 m obstaclcs and to drive a total of 6 km.

Figure 3. MSL will have thousands of potential landing sites available
to it, given the latitude and altitude capabitities and the small sizc of the
landing cllipse (5 x 10 km, 3 sigma).
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Figure 5. The “sky-crane” phase is the final phase and landing of the
MSL Rover. It occurs in the last 5 scconds of the sequence. A tether
lowers the Rover to the surface, detaches, and the entry stage flys
away from the landing site. The Rover will touchdown at about | m/s.

8. CONCLUSION
The small landing ellipse, wide lautudc and altitude range should
allow the full usc of all the infc gathered by Mars

prior to and including the Mars R Orbiter (MRO) to
be fully used in the site scloction process. The combination of
surface remote sensing , significant mobility, contact instruments,
sampling tools, and long lifc should allow the analysis of dozens of
intelligently sclected samples over a large region of Mars, yiclding
aich harvest of new information.






