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MOTIVATION: DISCOVERIES OF ICE [N INEVY L

REGIONAL=SCALE BURIED ICE SHEETS IN THE ML=
SCARPS EXPOSE BURIED GROUNL

IMPACTS EXPOSE ICE DOWN 1O 3,
ICE IS UBIQUITOUS IN LOBATE DEBRIS |

®
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A MORE COMPLICAICU
HIS1UKY AND DIVEROL
AQUEQUb thVlKUl\HV\I_I N1

MER, MRO, MSL SHOW MULTIPLE AQ :

—~

HABITABLE ENVIRONMENTS IN THE -" BILL

PERSISTENT LAKE IN GALE,
TRANSIENT WET/DRY AT MERIDIAI

PALEOCLIMATE MODELS DON'T P
PERSISTENT WARM CONDIIONS.

MAJOR UNCI:KIA”VIT HN VNG, DUIN,
NATURE OF EARLY AQUEQOUS PROCES
MARS AND TRANSITIONS BETWEEI

Ehimann et al. 2011
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is there ice?¢




ADDRESS MULTIPLE WAITER RELA L

PI W. Calvin - MORIE: Mars Orbiter for Resources, Ices and Environments - §



SCIENCE THEME: EVOLUTION OF A HABITABLE VW OURLL

WHEN DID ELEMENTS OF THE CRYOSPHERE FORM AND
DEPOSITS LINKED TO CURRENT, RECENT AND ANCIENT C

HOW DOES THE CRUST RECORD THE EVOLUTION OF SURFACE LI
AND THEIR TRANSITION THROUGH 11/

RESOURCE THEME: FUELING FUTURE EXPLORATION

WHERE COULD GROUND ICE SERVE AS A RESOURCE FOR L/

CAN HYDRATED MINERAL DEPOSITS PROVIDE A VIABLE
LANDED MISSIONS ¢

NS

HOW DO MATERIALS AT THE SURFACE AFFECT LANDING SIIE IR
AND ACCESS TO RESOURCES ¢
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SAR Imager |Radar Sounder[1-m multiband|  SWIR+TIR | Wide-angle | 5-m Stereo
VNIR imager | Spectrometer | Color Imager &T,ﬁfs
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1200 MHz
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TEAM X S1UDIES

ARCHITECTURE STUDY WITH PAYLOAD INSTRUMENTS USING Al
PAST MISSIONS

o CTX, MOC-NA, HIRISE, MARCI, CRISM, THEMIS, EAGLE(

¢ POWER AND MASS AS PROXY FOR COST, WHAT M

¢ SOLAR ELECTRIC OVER CHEMICAL PROPULSION (NO SIGNIFIC

TEAM X MISSION STUD)
FULL UP IMISSION
ALL INSTRUMENTS
“ICE FOCUSED MISSION
DUAL SAR/SOUNDER AND STEREQ (L AMI
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Full payload with
combined SAR/Sounder



MISSION DURATION = [ TFICAL UKL
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Polar-SAR
folded

Dual Stereo
Cameras

NGSWIS /
Mars-FIRE
telescope

MAVRIC

C-IMG



MORIE TAKE=AWA TS

MISSION CAN ANSWER FUNDAMENTAL QUESTIONS RELATED | !
LATERAL EXTENT AND VOLUME OF SUBSURFAC
BETTER VERTICAL RESOLUTION OF LAYERS IN THE FLD (PLUS

NATURE AND TIMING OF ENVIRONMENTAL TRANS
c  DESIGN IS STRAIGHT FORWARD AND DOES NOT PRESENT ANY NC
o SEP NOT YET USED FOR MARS BUT SHOULD PRESENT NO MAJC

¢ FULL UP MISSION OUT OF NF COST BOX (FY25, 50% MARGIN), BUT COUI
CONTRIBUTIONS OF INSTRUMENTS OR HARDWARE AND FURTHER L

o |CE=FOCUSED MISSION FIT IN INF COS 15
o COSTS, PARTICULARLY FOR RADAR, ARE UNCI
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