L'esplorazione di Marte

Mars Exploration Family Portrait

47: Perseverance
July 30,2020
Exploring Jezero crater

®

46: Tianwen-1
July 23,2020
Orbiting Mars, rover landing to come

[ — 45: Hope
July 19,2020 %
Orbiting Mars
L= 44InSight
May 5,2018

Landed at Elysium Planitia

43: ExoMars TGO / Schiaparelli
esa March 14,2016
Orbiting Mars / Crash-landed

42:MAVEN
= November 18,2013
Orbiting Mars

41: Mars Orbiter Mission
November 5,2013
— Orbiting Mars

40: Mars Science Laboratory Curiosity
w=  November26,2011
—-_— Exploring Gale Crater

2

39: Phobos-Grunt / Yinghuo-1
— - November 8,2011
— Stranded in Earth orbit

= 38: Phoenix
== August4,2007
Landed at northern polar region, returned data

37: Mars Reconnaissance Orbiter !f

August 12,2005 o
E Orbiting Mars é \
-

.

35, 36: Mars Exploration Rovers
Opportunity and Spirit

June 7/ July 10,2003

Meridiani Planum / Gusev Crater

mﬂﬂ*’ -

33: Mars Odyssey
April 7,2001
Orbiting Mars

34: Mars Express / Beagle 2 lander
June 2,2003
Orbiting Mars / Lost after separation

esa

lAakAauuasn - W1

%

* *
* ok

32: Mars Polar Lander / Deep Space 2

1,2: MARS 1M No. 1/MARS 1M No. 2

October 10/ October 14, 1960 x

Both destroyed during launch

3,4,5,8:MARS 2MV-4 No. 1/ Mars 1/Mars 2MV-3 No. 1/ Zond 2 2

October 24/ November 1/November 4, 1962 / November 30, 1964

Broke up in Earth orbit / Radio failure en route / Stranded in Earth orbit / Radio failure en route

6,7: Mariner 3/ Mariner 4 =
November 5/November 28, 1964
7"~ Payload fairing failed to open / First flyby and picture return

I 9,10: Mariner 6/ Mariner 7
February 25/ March 27, 1969 =

Both flew by, returned pictures

11,12: Mars 1969 A/ Mars 1969 B
March 27/ April 2,1969 i
Both destroyed during launch

13, 17: Mariner 8/ Mariner 9
May 8/May 30,1971
Destroyed during launch / First probe to orbit Mars

14,15, 16: Cosmos 419/ Mars 2 / Mars 3
May 10/May 19/ May 28,1971
Failed in Earth orbit / Lander crashed / Lander failed

18,19, 20,21: Mars 4 /Mars 5/Mars 6 / Mars 7
July 21/ July 25/ August 5/ August 9, 1973
Missed planet / Orbited planet / Lander failed (6 and 7)

2N 22,23: Viking 1/ Viking 2
vV @ August 20/ September 9, 1975
Pathfinder and Both landers and orbiters returned data
~ Sojourner

24,25: Phobos 1/ Phobos 2 &
July 7/ July 12,1988
Lost ication en route / Lost

near Phobos

26: Mars Observer
September 25,1992 =
Lost communication near Mars

27: Mars Global Surveyor
November 7, 1996
Orbited and returned data

28:Mars 96 —
November 16, 1996 et
Destroyed during launch

29: Mars Pathfinder

December 4, 1996 =
Landed Ares Vallis

Deployed Sojourner rover

30:Nozomi
wuya,1998 [0

Missed planet

31: Mars Climate Orbiter
December 11,1998
Destroyed during orbit insertion

January 3,1999
Crashed on surface
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Guerra fredda

I Drugi saveznici SAD-a

I Varsavski Pakt

B socijalisticke zemlje ujedinjene sa Sovie
- Ostali saveznici Sovjetskog Saveza

Nepristrane drzave
® Komunisticka gerila
®  Anti-komunisticka gerila




DAGLI INIZI AGLI ANNI ‘70 Mars 1M 1 novembre 1962

ma prima (1960) altre sonde...
Mars 2MV-4 numero 1 (Sputnik 22)
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= 3

m = 900 kg a0 e
Propulsore =

Magnetome{lo,
Apparecchiature
Telefotografiche,
Spettrofotometro,
Sensori di
radiazione,
Rilevatore
di micrometeoriti

Pannelli solari
Ricaricavano
batteria Pb/Ni

h=33m
% ?&—Antenna direzjonale
\ : £ | d = 1’7 m

Radiatore per la
termoregolazione




Lancio con
Molniya 8K78
da Bajkonur

i
;-
:
¥
(]
»
"
i
i

. ;mf"'-lmit:m i




DAGLI INIZI
AGLI ANNI 70

Mars 2MV-3 numero 1



Zond 2
30 novembre 1964

DAGLI INIZI i
AGLI ANNI“70



DAGLI INIZI Mariner 3
AGLI ANNI ‘70 5 novembre 1964

razzo Atlas-Ageena
da Cape Canaveral
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Mariner Mars 1964

Low-gain antenna

Mariner 4

28 novembre 1964

razzo Atlas-Ageena
da Cape Canaveral

Magnetometer

High-gain antenna
lon chamber

Cosmic dust detector
standards

—s— Solar panel
L

Plasma probe

s
%/' —
Trapped radiation

instrument

Propulsion assembly

Thermal control
louvers

d

ke b

P SR B MOER )

/ e

Al L=
Cosmic-ray
Lencaph TV camera

Planet scan sensor Canopus sensor
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Mariner 4
15 luglio 1965
Flyby marziano

22 foto

Campo
magnetico
marziano
debolissimo
rispetto rispetto
a quello
terrestre

T

g B

i
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Mariner6 e 7
25 febbraio 1969
27 marzo 1969

Flyby di Marte avvenuti con
successo per entrambe




DAGLI INIZI
AGLI ANNI 70

Mars 2 e 3
1971

Orbiter + lander + rover
Obiettivi scientifici ambiziosi,

ma le cose andarono ben
diversamente...
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Mariner 8 e 9
1971
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Mariner 9
| successi:

Prima sonda a inserirsi &
In orbita stabile attorno ™
a Marte "

Immagini di alta qualita |

Prima sonda a misurare Nirgal Valles
I'altezza del Mons Olympus e

la lunghezza della Valles

Marineris — prima mappa

globale di Marte

Phobos
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Mars4 —-5e Mars6 -7
1973

Esiti deludenti a causa di
problemi ai propulsori e
transistor difettosi




Vikingle 2
1975
Orbiter + lander
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Vikingle?2
Funzionarono per piu di 6 anni!

4500 immagini ravvicinate della superficie marziana +

50000 immagini degli orbiter — mappatura del 97% della superficie
del pianeta
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Space Shuttle Mir
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Phobos 1 e Phobos 2
7 e 12 luglio 1988
Lanciatore Proton

Baikonur




GLI ANNI ‘80 E '90: DALLE PHOBOS AL MARS POLAR LANDER

Mars Observer

25 settembre 1992
Cape Canaveral
Titan Il

Geologia, clima, geofisica marziani
“Off the shelf”

Termine missione:

MARS OBSERVER SPACECRAFT

1993 (perdita dei contatti con la sonda IARS ORSERNER STACECE
appena prima dell'inserimento in orbita P

NADIR PANEL
4 GAMMA-RAY SPECTROMETER
5 THERMAL N SPECTROMETER
6 MARS QB ER LASER ALTIMETER
PRESSUR DULATOR INFRARED RADIOMETER
ERS
g ELECTRON REFLECTOMETER
10  MARS OBSERVER CAMERA
11 MARS '94 DATA-RELAY ANTENNA
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Mars Global >
Surveyor A
7 novembre
1996

Delta Il

La sonda piu longeva
dell’epocal!

Glenn Cunningham
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Mars Global Surveyor
Risultati scientifici

-8 -4 0 4 8 12
Altitude [km)]

Mappa topografica globale estremamente accurata
Misurazioni delle spaccature polari marziane
Rilevazione di ematite - sito di atterraggio Opportunity
Residui campo magnetico

19 January 2003 MGS MOC  Ls 124°| 27 November 2004 MGS MOC Ls 121°

-1500 1] 1500
Radial Magnetic Field [nT]
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Mars Global Surveyor
Risultati scientifici

1999

Fotografie Eberswalde Delta
Scioglimento depositi
ghiaccio secco polo sud
Canaloni su pendici crateri
pieni di sedimenti

Oltre 240000 immagini




Mars 96
16 novembre 1996
ESA/Roscosmos
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DALLE PHOBOS
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Banco di prova nuove tecnologie: sistema di atterraggio
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Banco di prova nuove tecnologie: rover Sojourner

Wind Sensor —
\Thermocouples

Atmospheric Structure Instrument Solar Panel
and Meteorology Package —
(ASI/MET)

_— Low-Gain
Imager for Mars _ Antenna
Pathfinder (IMP) — Y
\ _-ASIMET
~ Accelerometers

High- Gam
Antenna—

, Solar Panel

Lander T | g
Carl Sag an Solar Panel” Instrument Electronics Alp:ha Eabin

fassemblies X-ray Spectrometer

Mars Pathfinder lander
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Conglomerati PEBBLES COBBLES, AND SOCKETS
Rocce che si formano dalllaccumulo W = f
di sedimenti trasportati dall’acqua | '-_-;,-‘g,»_-'-- R

vt #"’3,

. MAGHEMITE

Gancedo
Chaco,Argent.

SHARK - SOL 71 Henry Moore

Pathfinder dust devils

Color image Enhanced image

Nubi di cristalli ~ |
di ghiaccio d’acqua T
Dust devils
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‘ALMARS POLAR = 4@ Y, e
LANDER u ' e

o

4 luglio 1998
Kagoshima
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DALLE PHOBOS
AL MARS POLAR
LANDER

Mars Climate Orbiter 11 dicembre 1998
Mars Polar Lander 3 gennaio 1999
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DA MARS ODYSSEYA OGGI o 4 R
2001 Mars Odyssey
7 aprile 2001

Orbiter marziano p|u longevo deIIa
storia - N

Anepicdramaof _
adventure and exploration
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DA MARS ODYSSEY A OGGl
2001 Mars Odyssey
Risultati scientifici

Minerali a base di cloruri
nell’emisfero meridionale di Marte
2008

Nuova mappa topografica 2010

i Lower-Limit of Water Mass Fraction on Mars
4 SN (5L 1
ful NN

T
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DA MARS ODYSSEY A OGG! & =
Ma,rs'Ex .35.\./ /
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Evolution of the Arsia Mons Elongated Cloud

05:13h

Mars Express

Y5

2018 nube orografica
sull’Arsia Mons

Lander Beagle 2 anche nel film Transformers!
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Spirit e Opportunity
10 giugno e 7 luglio 2003




. ~ - - ' (AS OF FEBRUARY 13, 2019)
GLI ANNI 2000: SRVING DSTANCES O WARS AND TAE WOON | o= o™

DA MARS ODYSSEYAOGGI (|)|I\||||||||°II\||\||\|I|II|\||\|||II|||I|4L|\I|||II|5|0II|||

20  KILOMETERS 30

Spirit e Opportunity A@% Hoos 200
Lunokhod 2

(USSR)
[1973]

Apollo 17
Lunar Rover
[1972]

Apollo 15
Lunar Rover
[1971]

Apollo 16
Lunar Rover
[1972]

Curiosity
[2012-present]

Lunokhod 1
(USSR)

[1970-1971]
10.5 KM

% Marath dist ; o
aratnon race distance [2004-2010]
7.7 KM (42.195 km / 26.22 miles)

Sojourner
[1997]

0.1KM (est.)

s

0.1KM (est.)

[2019-present]

Yutu
(China)
[2013-2016]

1
I
I
|
|
|
'
éb : Yutu 2
________________________________________ : (China)
|
|
I
|
|
|
|
I




| Opportunity:
- ematite in Meridiani Planum . /
- = Gesso ‘
.| minerali argillosi
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Mars Reconnalssance Orblter

2005 - Sy
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Curiosity
2011




losity
2011

GLI ANNI 2000:
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Skycrane

S
O
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Insight

Lander 2018

DA MARS ODYSSEY A OGGI
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ExoMars ESA, ASI, Roscosmos | P " =g SIS

I MetWind

2 fasi: : TN . MetMast DREAMS-H

Trace GaS Orblter + | Retroreflectors MicroARES
Lander ' |

DREAMS-P

- Schiaparelli
12016

J03_046129_1800_XN_00S006W_160529

1,000m
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ExoMars ESA, ASI, Roscosmos

2 fasi:

Rover Rosalind Flanklin

Data originaria lancio: 20 settembre 2022
Nuova data per il lancio?
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