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Goals & Ob]ectlves

Ensuring Expansion of the Areas of Human Activities,
Exploring Hills, High-latitudes, and the Subsurface World

N

Key Technologies

Entry-descent-landing (accurate landing & aerodynamic control) R oy NS ¢
Explore the surface (sampling, sci. instrument, small bus system) : : :

Deep space transportation (orbital rendezvous, planetary protgction) WAL 5 Sy

: SF A;ructure Constructlo.
e ‘~‘Evolut|on of Water : Catne
. [ Lander/Rover Exploration

Objectives: In-situ Sample AnaIyS|s & Surface Science
. Petrology/Mlneralogy (e.g., P-T condition)

« Geochemistry (e.g., dating, elemental abundances)
+ Biochemistry (e.g., biomarker/signature, life detection)

» -
.

./ Distribution& Inventory of Water
. | Small Qrbltgr & EDL Demonstration - -
Objectlves. Global Mapping & Landing Site Selectlon

+ Radar sounder observation of subsurface world
« Distribution, transport & storage/loss of water and volatiles
+ Space weather and climate investigatio_n at Mars (e.g,, radiation)

\
-

Telecommumcatlon

/ Origin & Dellvery of Wéter

Martian Moons Exploration (MMX)

Objectives: Moon Science & SR
« Origin of Phobos and Deimos

« Transportation of water & organics in the early SS

Participation of
International Mars Program (e.g., MSR))

«*

(Intnernational Space 'EXpIc;ration Committee)
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Exploration Ice Mapper: Objectives

EXPLORATION OBJECTIVES

U Ground Ice as a Resource
Is there water ice contained within the first 10m of the surface? ¥ HUMAN
S there er ice 1N within the 1Irs m O e surface? ESSENT|ALS
What are the spatial extents of the deposits?

U Landing Site Geotechnical Properties IDENTIEVING

WATER-ICE RESOURCES CHARACTERIZING
How rough are the surface and shallow subsurface?

UNKNOWN TERRAIN
How compact are the potential landing sites?

GOOD DRIL
conditions for

LIFE SUPPORT accessing water.

SCIENCE OBJECTIVES (notional) B

U Distribution & Origin of Ice Reservoirs
Quantify extent and volume of water ice in non-polar regions
U Dynamic Surface Processes on Mars
: o : i : 2 SCIENCE
Establish role of liquid water in Recurring Slope Lineae

LEAPS
U Geological Evidence for Environmental Transitions

Evaluate fine-scale morphology in ancient terrains
(“dust removal”)

1
SOLID GROUND
for the habitat
& launch pad.

REVEALING SECRETS OF S A
THE MARTIAN CRYOSPHERE

Surface & Subsurface Waterlce Sesking "Special Reglons® {or
Where, How Much, How Deep, How Pere? PAST or PRESENT LIFE
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Sensor Efficiency

Sensors Resolution
Temperature 0.1K

Wind Velocity 1m/s
Pressure 0.1Pa
Surface Temp. 0.1K

Wind Direction -
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Thermometr/Radiometer

emperature
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Sensor Efficiency /%

Sensors ____| Resolution _
]IEI]_ FE_ E-I- 2 ( Jﬁkig ) Temperature 0.1K

Wind Velocity 1m/s
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Surface Temp. 0.1K
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Barometer (y : Barometer x : Dependency on Temperature(6.8hPa)

ControlPanel/pressure gauge)

y = 1E-05x? + 0.0402x + 1.6

-900 -800 -700 -60.0 -50.0 -40.0 -30.0 -20.0 -10.0
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0.000 0.500 1.000 1.500 2.000

Corrected with Temperature

NEF v 2 /IN\—TDEER 35

BEMEZT HEMNTYRBENRL

2.5

1.5

AR N

PRESSURE

0
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400




Data
Fitted Curve: f(x)

5 4 3
f(x)=10ax +bxtscx®sdxlrex+f

a=-0.000631775, b=0.0140504, c=-0.114596,
d=0.459568, e=-1.52508, {=6.06218
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ACCURACY OF BAROMETER
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THERMOCOUPLE VS
TEMPERATURE FROM

33093x2 - 3E+(

7x + 6E+08

i
uency-i

emperat

BaroSenj

(Tl
pre CIri

5erBODY

rmocougteon

22:56:30
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Outside
Thermocouple Thermocouple

-71.94
-54.13
-46.35
-39.58
-37.44
-29.47
-12.48

Inner

-94.4
-74.7
-58.7
-53.8
-46.3
-36.1
-17.0

Temperature
Frequency

-83.2389
-68.7101
-60.2459
-54.0083
-49.5689
-41.0071
-24.3147
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Ellehoj et al.(2010)

Sol 90
Phoenix Lander

Vaisala Barocap/Thermocap

1202 T 106 208 1210

&5 B HA R 151sol
S0l 95 gRIZNT-iE 502

15:04 15:08 15108 150 1812

a I

1102 10 1106 108 11:10

R

BANTEILIZKDEE)
AR5t FF A 10-20sec

AP 1-5Pa
AT 0.5-2K /

?WE
235

8

B 2B B

Observed Pressure while Dustdevil Event



5 Twister Expt: MiniLidar (13:55:08 - 13:55:17)

17:10:00
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WAC Front Vieaw on CCD Photesensithee Area,
Co-ordnate Systern and Pual Numbering
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