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1 invcstigations in mid-March 2004, launch in 2009, amve at Man in 2010 
j during Nonhcm hemisphere summa and thcn complete a full 687 day Mars 

ast and present) of a carefully sclccted landing region on Mars b 
of su&e cxploation MSL w,ill assess the potential for habitability 
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4. SCIENCE COMPLEMENT TO ADDRESS OBJECTIVES 

1. Remote Smmp Suite 
Imagmg ami complcmcmq minrralog) 
Reconnasance and site geologic mntert 

1 Contact mtrument Sutte 
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~ 3. Analytic Labarntory 
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Complementary mineralogy, chemistry and microscopic imaging 
Sample sclccticm and supplemental target analysis 

Dcfinitivc mineralogy, chemistry and high csolution textural inbrmatim 
YSItiI,K*l7J114", j 

~~ ~~ - ~~~ -~ ~ I 

(a) Rock Crushers (b) Remote sensing 
mart 

Sample dirtribUtlO 
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2. OVERARCHING SCIENTIFIC OBJECTIVE 

To canduct a Man Habitability investigation (to rh icvc 
d t h m u g h  scicncc in astrobiolcg)) 

Habitability i s  defined as the potential o f  agivcn environmentto 
suppofi lifc at somc time and should be q u a d  to the phraw 
"Opacity to sustain life" 

* This asipcssiiiestt ufhabitabilit). is to be made through 
mul t id i r ip l inq  m ~ u r c m i n t s  rclatcd to biology, climatology, 
geology and geochemistry 
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5. EXPERIMENT PLAN 
The e\pcrimcnl plan for the misnon ~ovoI\cs coordmtcd 
cooperauon bctnccn mast mounted instruments, conact 
inslrumcnts, and an analltic laboratory The mast instmen&, 
mounted - 4 m above the surface, provide thc scienufic basis for 
thc path to b taken by the rover as ucl l  as gcologlc conkxi and 
iniaal mincralagical rcconnisanm The contaa instrummts udl 
pro\idc information on where and uhat to sample and analbttc 
laboraloo instruments !\ill praridc delinitire mmcralog) 
chcmistq and high resolution tcxturd lnformatmn from thc 
acquircd samplcs Sampling fools wi l l  includc a mL corer, a 
scwp for collection of regolith and small rack, and a rock I 
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Figure 1. (a) Scale drau ing of the cumnt MSL r o w  conwpt. The m p l c  acquisition Figure 2. MSL will h able to acuss 76% of he Martian mrfacc as it 
(SA) qstcm and Sanplc proassing and handling (SPaH) system w I d  in thc payload has tk capability to land within M latitude and klow +2.5 km fm 
bay on thc front ofthc rowr The rcmotc sensing mast will ruch to 4 m above the surf= the MOLA gcoid B l d  indicatcr am on Man above +2 5 km 
Other seicos instruments w cnvisioncd to h housed M the Lnds o f  arms and in an 
anal)lical lab, aithin thc payload bay (b) The SAiSPaH system daail At the end ofone 
arm, \IC envision a m k  abrasion tool, aminiar ing dwiw, and M ths other arm, a w o p  

- . ~-~ ~ ~ 

7. MSL LANDING SEQUENCE 
MSL \*ill Cntcr the M.dan abnosphcm dircdly, using guidrd 
en@, hvo pamhutcs (supcr and subsonic) and propulsion b 
slow down and land on thr surface (Figurc 4) Just beforc 
landing at about thu 5 m kvel above tlu: surface, thc engines 
nil1 have slawcd MSL to a hover. Atthat timr; the rovcr\\ill 
bc lowered from the entry stage to the surface of Mars (Figure 
5). ache\ ing a son landing (<I WE) Thc Rover simply has to 
stand up and drive away This landing mdhod dors not 
rquirc a crushable or protective landing platform and the 
mvcr dwr not n c d  to egress, simplibing initial operations. 
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Figure 4. Ths MSL LsAing scquencc MSL uscs a Z-pxxhute 
approach, srpcrsonic and subsonic MSL will avoid 16+ m 
diamaer cntcn during the powercd dcswnt p h w  using a ry ln ing  
radar. 'lhc sky-cranc phassc lands thc rover, cnabling a wry soft 
landing. 
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3. INVESTIGATIONS TO SUPPORT OVERALL SCIENCE 
OBJECTIVE 

I. Assess tho biological pbnt ia l  of a Imt one target cnvironm'nt. 
A Determine thu naturc and inrcntory oforganic carbon compounds 
B. Inventory thc chemical building blocks o f  life (C, H, N, 0, P, S) 
C Identify fatums that mal rcprcsent the effects of biolagical processcs. 

1. C h m e r i u :  the geology ofthe landing cgion at all appropriate spatial scales 

A Invustigate the chemical, isotopic, and miwralagical composiuon o f  
Manian plrfacc and near-surface gdogical matcrials 

B lnterprct the processes thal ha= form4 a d  modified racks and rcggolith. 
I .  lnvcrtigatc planetaq proccrres of clevancc to past habitability. 

A. Assess long-timLscalc ( i s ,  4-billion-year) atmospheric evolution pmcerscs I B. Determine prcscnt statc, distribution, a d  cycling ofwatcr and CM 
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SYSTEM AND CAPABILITIES 
MSL will bring I ncw generation o f  rover mto use with 
subrlanlially more capability than has previously been possible 
(Figure I) Sample acquisition fools and a sample pmcessing and 
handling cenlm will h a\,ailablc (Figure Ib). The MSL rover IS 

to be able to land and operate for a Man y w  within the latitudc 
band f 60 d e n w  where the ele%alion rclative to the MOLA 
datum is less than 2.5 km (Figure 2). Usmg guided en@. the 
thmc sigma landing ellipse i s  to bc 5 X 10 km (Figum 3) and the 
rovcr may bc able to be operated day and ntght in any season, ,r 
Ihc decision i s  made to power it vta a pair of new generauon 
radioactiw power sources (RPS) The rover will be capablc or 
significant mobility, the rover will haw the ability to drive ovcr 
0 75 m obstacl~~ and to drive atotal o f  6km . ~~ ~~ ~ ~ 

Figure 3. MSL will  have thourands of ptcnual landing sites avallablc 
to 4 g n u  the lahbde and ahtudc capbiliks and the small SIZC of  the 
landing ellipre (5 x 10 km, 3 sigma) 

FM ms" 'P.. 

1 "W.\ *' 

Figure 5. The "sky-crane" p h w  is the final @ax and landing of the 
MSL Rwcr. It osulrs in the Ian 5 seconds of the sequence. A b?hcr 
IO~YLT. the Rover to the surfaw, detaches, and the mu) stagc t l ) ~  
away from thc landing site l lw Rover \rill t o d d o w n  at abmt I 4 s  
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8. CONCLUSION 

- ~~~ ~ ~- -~ 




