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SCHEMATIC OF THE VIKING LANDER
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NASA's Strategy for Mars Exploration
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Mars Express

* On December 1996, during the IMEWG
meeting held in Cocoa Beach, ESA announced
the intention to realize a class F mission.

e ASI proposed to include a new instrument in
the payload, a radar sounder to analyze the
structure of the Martian subsurface and
search water reservoirs in the depths: MARSIS.

 Mars Express was launched on June 2, 2003,
MARSIS started to operate on July, 5 2005.






MARSIS

MARSIS was conceived by
Prof. Giovanni Picardi and
realized under ASI
management by Thales
Alenia Space Italy with the
contribution of Jet
Propulsion Laboratory
(antennas) and University
Of lowa (RF receiver).

Picardi was the first Pl, with
J.Plaut co-Pl and R. Seu as
Deputy-Pl.

ASlI is still managing the
science contract in Italy.




How MARSIS works
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Mars subsurface meets this requirement in many areas




"ﬁ‘“ Water ice is partlcuIarly' suitable for radar sounder
.« investigations because it is transparent to radio waves,
~ especially 1&01d and pure.
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MARSIS _ e The capability to detect
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Radar echo sounding (RES) has detected
most subglacial lakes in Antarctica

Ice covering
Antarctica
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Lakes beneath the ice

300Km hr C130 Hercules transporter

-~ Aircraft (US Navy) used in
1970's. Wings mounted with
radar transmitter and receiver.
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Detection of lakes

N e
> -
P o

e - e O —
:‘ - ,——-% ,’
S
s by 2

s
PRI
R A =

Carter et al., 2007



MARSIS over the SPLD

Plaut et al., 2007



Strong basal reflections outside
the residual polar cap

ap: South Pole

Cartacci et al., 2008
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On-board processed data




Superframe

) M

iyl ; : oo

M weldeduey | “ - ‘w u‘i“ s e | ‘ i 1§ )
W' ‘ '\J..A\ “ - O S A ! Vg v ”ni“m i l,\ qu "
TR Y T .. i v m I |
N“ : iy | " w L T B R l‘ ‘l "lww
: ' \“x” ' - Iyl : b v \ _' "l”v"‘
) . v <4

i
b );EK,%, ‘ "’\ "\\'\ “ 'n;'{ "‘ '/(
“ M'» } \‘,.
3"

’ ;ﬂ. t"‘ﬁ)’:‘{:‘ /‘dwq :'» ;/na.')'viJO! ‘((\, oy IR Py J‘T "l\ k,'ll.»
' AV ) YA Wi s ~| -'.l‘ .,~
‘6 W ~~.~'wf‘¢,'» ' (PR ~"; i

.\'

M

) ‘ i ~. ,.‘ ik
|l.u\ ”u' ’!wt J"'}' | , % I ‘Wﬁ,ﬁ;,:"?"w ‘ """ "u 1 \; . \‘ '.f" | ’p: .I'IAH' \” “ .,." , ;ﬁ
il A‘muw@,},y:f\équ:,, ;W" w‘a«?f}? f ?‘ﬁk*ﬁ'ﬁf‘w}’?r i M i r'?/‘?,tf e k e ‘a
s "‘ Ml ] |

—_—
\‘——n-

’lr""

,| h"l” “ l‘i

u.} 'e“li‘“\w‘ m "| m!r i w “M\ “0

Ll i i 1 ¥ ({\' ' . ul Yﬂ AL 1% N\' M{"W'W Il A : Ml
| ! .‘ ¥l ll ! f l\ \ \ 1 \ ,“' I u "l ‘” { ' ‘1 i H
G M e 'W‘ e “5“‘ i i bR, 4' bt bR ol ﬁ il G il
il I (i (l t W Ir / w i I u !M’l » ‘\ ( !(' (U HI!" w i ‘ N BV A by
J | .‘ i | \( l | l it \‘ “ \ ( “1 M d
"J" ""U“\‘ L‘l% I I !‘ W “': ‘ M I U \M AR ) r ’% *J J il ' ‘ c“,\ I‘ { / «. Lh\ w \"1
| “J‘“ I ]H‘ i ‘ WILINAS ‘ i TR A" RS 'H I
ll""‘""‘” ‘tlé'f“wl il ' I' I\\ \F "' [ \ " i ‘,‘ I ] iy W ll M 'l l H \ H i “! [ 1\\‘} | \&"\‘, i l‘r‘ I l Lr’ .(‘vl ’\‘ " M\ \Mw |:|\’ ‘, ' 'l‘}
i \H (TR N w l il ‘ ‘ ‘“ "V‘H‘ﬂ , ‘ i ]\ i pM\ I\ ‘f | it A | \A ! Jl Mu i Ml \’ J‘ ‘ [ ‘Nw“ ||
W "u'“'u""‘l " i i "* "‘ ""( l .' W fl mll (i l-" U "'llf* A ”'H\ l“‘ Ml l“ it 'u'“l' ! A fl Ak ‘l‘i i O
Ml\ W “l ” Mk ’ ~f~ i) "‘&\n *l /‘J ! UH' \|’ L )( J |”\ jml. "‘ ’!”i i “‘ , ) Iw UM ‘l "‘ ‘ “” I“‘I‘ J M Ay N H‘J li ”" ! “\;\“‘;M Nw w:h ‘”wl“” I H‘\(' i 1) \rr (il ”’\ (M |‘ " '”’h l, h Il I 1 ['I lh i | ]’ “" H“
| »’ \/ J< \N;‘ Al \'r i “ "\ t\l'\u ,x& M \ \ Wi ! “ I‘ ‘\*“ | l”‘ﬁ”ﬁ"_ r\w‘ i} ! '” u»,{ ‘| “ ' v“,{ i “H | ‘\ \’;\F”";‘Nm ‘\ I ‘\“‘l.\ \‘ "‘u\ y “,, | H
| \l WI \ f H I A | (f M \ Il ;‘ Iy ‘»‘ | “ ) (e [ I'“”’ HQ ”" ‘\‘]\h “, ” | 1 ‘, ‘H’ "‘ “ 1| .' !““ ‘]\t ‘»‘ iy
i I (i) I |

r,‘! ‘1\ ’l’ﬂ"w“‘ " 1

“ufl‘““"l‘U"\ “‘uw | I “H \“H\ I¢ i “l ui
l‘: ‘(‘, j"“\‘ll"‘ u‘ ““ ﬁvq‘ \ l ““‘L"';‘ ‘\“;‘.\‘ “ ‘MH' i‘ |‘ ! "‘H \l h “ “N |M‘ [N ‘“‘}! ‘\




L | LJ
- -.'.I -.-.’o. -
r cupe @ © %
’ NS .
: T
’ -olv..‘o
& Qo <72 o
a 2 m ¢ o’#‘ [o}]
* ®py
' 5| P
2 LA XY
mh N w m ssnmed oW ¥ o
- o H .o-l‘ sepgs
¥ Paw (@] 5\.0'0
"~ o | [0)] gﬂ. °
(¢} ..m % oo!l.looﬁl.f’|%
c w m
RS * c
d O | ] . w b
] ] [°° 2w n. 0
2 ﬁ. “ : “0'-. ‘F‘ o .
e ]
o = o) ) Jf-
O - m — 2 ‘u-.ol e_@ .
v} = o — soth ®oWC =
S = N~ ol YR N~
= © %
>
S — R coat e
“=
<3
o - ]
o L
(] m
—_ —~
—_
S—"
o o = - Jo o
0 O 0 O
[ % c
RL| o) woome 3
0 a ¥ 7
© [T} 'S A oo o |m
X 23 "y X
3] -— - .
@ o ®
| -
o 2 L Ry o %
T O © A e)]
c 3] oy c
o c l.”.-m.ﬁn.oo ()
. =~
< = <o <
-ﬁh- See o
oy c “o&la..
o o n'ddive o
o - - 3 —Ho
™ ™
ces S
IOJ (X 1]
< [ Y
v‘sc
o - 2 — O
« o ope N
. E
"%
-Q“on-oac e
o P, .
\
o — “ —4 O
-— r-:.’l ~—
oty o .’.\
H ‘o
"1}
o‘"ﬂ )
o .ioﬂo..u
B e 'ni
o _ _ L] [) o
o o o o o o o Q Q o
™ < 0 © ~ ®© ~ ™ N -
b h - - h h

(gp) 1amod pajeuqiesun

(sn) awneael} Aem-om |



ARSIS vs. SHARAD
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Basal topography and echo

power
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Echo power and basal
permittivity
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The Phoenix TECA
Instruments
provided evidence
for salts that
could be present
also in subsurface
water
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hoenix Mars Lander



http://it.wikipedia.org/wiki/Immagine:Phoenix_landing.jpg

Life in the ice

Liquid veins between
ice grains

In Antarctica, above lake Vostok, low metabolism bacteria have
been found. They have survived in the liquid veins for over
140.000 years.



The future




