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MIEVETIES

: @ Marte

Perseida

@I Aldebaran

Si se acerca el Invierno, épuede la Primavera quedar tan lejos?
Percy B. Shelley ' '
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¢Mundos gemelos?

Radio ecuatorial: 7 Riierra
Masa: e 0.11 M

Tierra :

Gravedad: ariaee  8.38 gl




Tormentas de polvo

June 26, 2001 September 4, 2001

Mars ¢ Global Dust Storm
Hubble Space Telescope « WFPC2

NASA, J. Bell (Cornell University), M. Wolff (SSI), and the Hubble Heritage Team (STScl/AURA) ¢ STScl-PRC01-31
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Reull Vallis — 1500 km x 7km x 300m




El otro planeta azul
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Los otros marcianos

La Guerra de los mundos
1898 H.G. Wells
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Retrato de familia de la exploracion de Marte

40: Mars Science Laboratory Curiosity
November 26, 2011 =
mmm  39: Phobos-Grunt \ y pissiom;to:CaleiClatey 1, 2: MARS 1M No. 1 / MARS 1M No. 2
NOVef_nbef 8, 20]_‘ & [ s October 10 / October 14, 1960 &
Stranded in Earth orbit Both destroyed during launch

38: Phoenix 5 G F 3,4, 5, 8 MARS 2MV-4 No. 1 / Mars 1 / Mars 2MV-3 No. 1 / Zond 2
August 4, 2007 B October 24 / November 1 / November 4, 1962 / November 30, 1964
Landed, dug for water £ 0 - 3 1 Broke inka it / Radio {3 / Sira i i

2 ) 6, 7: Mariner 3 / Mariner 4
/ . " _ vuwr November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter i === . - =

_ E * ="~ Payload fairing failed to open / First flyby and picture return
August 12, 2005 k o 5
Orbiting Mars ;

9, 10: Mariner 6 / Mariner 7
February 25 / March 27, 1969
- . o Both flew by, returned pictures
35, 36: Mars Exploration Rovers Spirit and Opportunity > - =
June 10 / July 7, 2003
Both landed on surface, Opportunity still in operation

11,12: Mars 1969 A / Mars 1969 B
g March 27 | April 2, 1969 i
i v | . Both destroyed during launch
i
34: Mars Express [ Beagle 2 lander . -\ 2 & i é&_‘
- June 2, 2003 ;
Orbiting Mars, Beagle lost after separation

#nd Opportunity " Ly 2 13, 17: Mariner 8 / Mariner 9
e = May 8 / May 30, 1971
Destroyed during launch / First probe to orbit Mars

: 14, 15, 16: Cosmos 419 / Mars 2 / Mars 3
33: Mars Odyssey 7 % } ; - = May 10 / May 19 / May 28, 1971
March 7, 2001 k% 75 "y Failed in Earth orbit / Lander crashed / Lander failed
Orbiting Mars G l. E

&

18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
July 21 / July 25 / August 5 / August 9, 1973
% : 1 i Missed planet / Orbited planet / Lander failed (6 and 7)
32: Mars Polar Lander - 5 e : y
January 3, 1999 . i

Crashed on surface 22, 23: Viking 1 / Viking 2

August 20 { September 9, 1975
Both landed on surface, returned data

31: Mars Climate Orbiter e
December 11, 1998  Cararedt by Jasan R B

Crashed due to imperial/metric unit mixup o =Fey R e e 24, 25: Phobos 1 / Phobos 2

4
T T July 7 / July 12, 1988
w7:,§ Lost communication en route / Lost communication near Phobos
30: Nozomi g8
July 4, 1998 < é
Missed planet 26: Mars Observer
/  September 25, 1992

29: Mars Pathfinder ; : Lost communication near Mars

December 4, 1996
Landed on surface, deployed Sojourner rover

ey
28: Mars 96
November 16, 1996
Bestroyed-during launch 27: Mars Global Surveyor
November 7, 1996
Orbited and returned data




Grandes exploradores: Mariner

Mariner 4 — 1965

Image JPL { Piotr & Masek MARINER 1V picture number 01 3 2011 wer103E




Retrato de familia de la exploracion de Marte

40: Mars Science Laboratory Curiosity
November 26, 2011 =

39: Phobos=Grunt N Mission to Gale Crater

November 8, 2011
Stranded in Earth orbit

1, 2: MARS TM No. 1 / MARS 1M No. 2
October 10 / October 14, 1960 4
Both destroyed during launch

38: Phoenix
August 4, 2007
Landed, dug for water

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

y 6, 7: Mariner 3 / Mariner 4
i _ . _ November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter i PR - . : E ﬁ g — ="~ Payload fairing failed to open / First flyby and picture return
; August 12, 2005 % g 5
Orbiting Mars ;

. 9, 10: Mariner 6 / Mariner 7
February 25 / March 27, 1969
- . o Both flew by, returned pictures
35, 36: Mars Exploration Rovers Spirit and Opportunity > - =
June 10 / July 7, 2003
Both landed on surface, Opportunity still in operation

11,12: Mars 1969 A / Mars 1969 B
March 27 | April 2, 1969 i

" = = é& o Both destroyed during launch
34: Mars Express [ Beagle 2 lander Yy y . _§ 2 7 i L
esa P o ///_-Q}/‘/ ‘ v L :

June 2, 2003 ; 7z \
Qrhiting Mars, Beagle lost after separation i 5 . .
? & P #nd Opportunity ot E 13, 17: Mariner 8 / Mariner 9
e e May 8 / May 30, 1971
Destroyed during launch / First probe to orbit Mars

: 14, 15, 16: Cosmos 419 / Mars 2 / Mars 3
33: Mars Odyssey 7 % } ; - = May 10 / May 19 / May 28, 1971
March 7, 2001 k% 75 "y Failed in Earth orbit / Lander crashed / Lander failed
Orbiting Mars G l. E

&

18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
July 21 / July 25 / August 5 / August 9, 1973
Mool ot ateiiaiad (6 and 7)

32: Mars Polar Lander
January 3, 1999 e 3 : i st .
% 5 : . . § 22, 23: Viking 1 / Viking 2
Crashed on surface 3 . : = = August 20 { September 9, 1975
Both landed on surface, returned data

31: Mars Climate Orbiter ol
December 11, 1998 'dmw:wnmumm
Crashed due to imperial/metric unit mixup % B BE T

24, 25: Phobos 1 / Phobos 2

Ly
i July 7 { July 12, 1988
w7:,§ Lost communication en route / Lost communication near Phobos
30: Nozomi
July 4, 1998 < 2
Missed planet 26: Mars Observer

/  September 25, 1992
d : Lost communication near Mars
29: Mars Pathfinder !
December 4, 1996
Landed on surface, deployed Sojourner rover

ey
28: Mars 96
November 16, 1996
Bestroyed-during launch 27: Mars Global Surveyor
November 7, 1996
Orbited and returned data










Retrato de familia de la exploracion de Marte

40: Mars Science Laboratory Curiosity
November 26, 2011 =

39: Phobos=Grunt . . Mission to Gale Crater

November 8, 2011 A2
Stranded in Earth orbit

38: Phoenix
August 4, 2007
Landed, dug for water

37: Mars Reconnaissance Orbiter

August 12, 2005
Orbiting Mars

35, 36: Mars Exploration Rovers Spirit and Opportunity

June 10 / July 7, 2003
Both landed on surface, Opportunity still in operation

esa 34: Mars Express / Beagle 2 lander

June 2, 2003
Orbiting Mars, Beagle lost after separation

33: Mars Odyssey
March 7, 2001
Orbiting Mars

32: Mars Polar Lander
January 3, 1999
Crashed on surface

31: Mars Climate Orbiter
December 11, 1998
Crashed due to imperial/metric unit mixup

30 Nozomi

July 4, 1998 < 2
Missed planet

29: Mars Pathfinder
December 4, 1996
Landed on surface, deployed Sojourner rover

st
28: Mars 96
November 16, 1996
Destroyed during launch

1, 2: MARS TM No. 1 / MARS 1M No. 2
October 10 / October 14, 1960 4
Both destroyed during launch

3, 4,5, 8 MARS 2MV-4 No. 1 / Mars 1 / Mars 2MV-3 No. 1 / Zond 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
Payload fairing failed to open / First flyby and picture return

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

é&‘ # Both destroyed during launch
Uil

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)

22, 23: Viking 1 / Viking 2
August 20 { September 9, 1975
Both landed on surface, returned data

oy
-~ Cirard by Jasan R By

Pre

24, 25: Phobos 1 / Phobos 2

L4
i July 7 / July 12, 1988
w7:,§ Lost communication en route / Lost communication near Phobos

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

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




Grandes exploradores: Mars Pathfinder & Sojourner




Grandes exploradores: Mars Pathfinder & Sojourner




Retrato de familia de la exploracion de Marte

40: Mars Science Laboratory Curiosity
November 26, 2011 =
mmm  39: Phobos-Grunt \ y pissiom;to:CaleiClatey 1, 2: MARS 1M No. 1 / MARS 1M No. 2
NOVef_nbef 8, 20]_‘ & ; [ s October 10 / October 14, 1960 &
Stranded in Earth orbit = Both destroyed during launch

38: Phoenix
August 4, 2007

3, 4,5, 8 MARS 2MV-4 No. 1 / Mars 1 / Mars 2MV-3 No. 1 / Zond 2
Landed, dug for water

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

y X 6, 7: Mariner 3 / Mariner 4
i _ . _ November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter i PR - . : E ﬁ g — ="~ Payload fairing failed to open / First flyby and picture return
; August 12, 2005 % g 5
Orbiting Mars : - o

2 . 9, 10: Mariner 6 / Mariner 7
" February 25 / March 27, 1969
- . o Both flew by, returned pictures
35, 36: Mars Exploration Rovers Spirit and Opportunity > - =
June 10 / July 7, 2003 ¢
Both landed on surface, Opportunity still in operation

11,12: Mars 1969 A / Mars 1969 B
g March 27 | April 2, 1969 i
esa 34: Mars Express / Beagle 2 lander

é&‘ # Both destroyed during launch
June 2, 2003 ; i ; s e -
Orbiting Mars, Beagle lost after separation

#nd Opportunity 13, 17: Mariner 8 / Mariner 9
i May 8 / May 30, 1971
Destroyed during launch / First probe to orbit Mars
14,15, 16: Cosmos 419 / Mars 2 [ Mars 3
33: Mars Odyssey 7 % } ; - = May 10 / May 19 / May 28, 1971
March 7, 2001 k% 75 7 Failed in Earth orbit / Lander crashed / Lander failed
Orbiting Mars % i :

Sz i 18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
= o . July 21 / July 25 / August 5 / August 9, 1973
: i 1 L Missed planet / Orhited planet / Lander failed (6 and 7)
32: Mars Polar Lander - 5 e : .
January 3, 1999 . e 3 : i st .
22, 23: Viking 1 / Viking 2
Crashed on surface August 20 { September 9, 1975

Both landed on surface, returned data
31: Mars Climate Orbiter ol
December 11, 1998  Cararedt by Jasan R B
Crashed due to imperial/metric unit mixup

Pre

24, 25: Phobos 1 / Phobos 2

Ly
e e I July 7 / July 12, 1988
5 : w7:,§ Lost communication en route / Lost communication near Phobos
30: Nozomi g8 ot ]
July 4, 1998 < ?
Missed planet

26: Mars Observer
September 25, 1992

Lost communication near Mars
29: Mars Pathfinder

December 4, 1996
Landed on surface, deployed Sojourner rover

ey
28: Mars 96
November 16, 1996
Bestroyed-during launch 27: Mars Global Surveyor
November 7, 1996
Orbited and returned data




Europa en Marte: Mars Express
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é¢Metano en Marte?

Methane release:
Northern summer

Methane Concentration
10 15 20 25 30

parts per billion
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Retrato de familia de la exploracion de Marte

40: Mars Science Laboratory Curiosity
November 26, 2011 =
mmm  39: Phobos-Grunt \ y pissiom;to:CaleiClatey 1, 2: MARS 1M No. 1 / MARS 1M No. 2
NOVef_nbef 8, 20]_‘ & ; [ s October 10 / October 14, 1960 &
Stranded in Earth orbit = Both destroyed during launch

38: Phoenix
August 4, 2007

3, 4,5, 8 MARS 2MV-4 No. 1 / Mars 1 / Mars 2MV-3 No. 1 / Zond 2
Landed, dug for water

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

y X 6, 7: Mariner 3 / Mariner 4
i _ . _ November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter i PR - . : E ﬁ g — ="~ Payload fairing failed to open / First flyby and picture return
; August 12, 2005 % g 5
Orbiting Mars : - o

2 . 9, 10: Mariner 6 / Mariner 7
" February 25 / March 27, 1969
- . o Both flew by, returned pictures
35, 36: Mars Exploration Rovers Spirit and Opportunity > - =
June 10 / July 7, 2003 ¢
Both landed on surface, Opportunity still in operation

11,12: Mars 1969 A / Mars 1969 B
g March 27 | April 2, 1969 i
esa 34: Mars Express / Beagle 2 lander

é&‘ # Both destroyed during launch
June 2, 2003 ; i ; s e -
Orbiting Mars, Beagle lost after separation

#nd Opportunity 13, 17: Mariner 8 / Mariner 9
i May 8 / May 30, 1971
Destroyed during launch / First probe to orbit Mars
14,15, 16: Cosmos 419 / Mars 2 [ Mars 3
33: Mars Odyssey 7 % } ; - = May 10 / May 19 / May 28, 1971
March 7, 2001 k% 75 7 Failed in Earth orbit / Lander crashed / Lander failed
Orbiting Mars % i :

Sz i 18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
= o . July 21 / July 25 / August 5 / August 9, 1973
: i 1 L Missed planet / Orhited planet / Lander failed (6 and 7)
32: Mars Polar Lander - 5 e : .
January 3, 1999 . e 3 : i st .
22, 23: Viking 1 / Viking 2
Crashed on surface August 20 { September 9, 1975

Both landed on surface, returned data
31: Mars Climate Orbiter ol
December 11, 1998  Cararedt by Jasan R B
Crashed due to imperial/metric unit mixup

Pre

24, 25: Phobos 1 / Phobos 2

Ly
e e I July 7 / July 12, 1988
5 : w7:,§ Lost communication en route / Lost communication near Phobos
30: Nozomi g8 ot ]
July 4, 1998 < ?
Missed planet

26: Mars Observer
September 25, 1992

Lost communication near Mars
29: Mars Pathfinder

December 4, 1996
Landed on surface, deployed Sojourner rover

ey
28: Mars 96
November 16, 1996
Bestroyed-during launch 27: Mars Global Surveyor
November 7, 1996
Orbited and returned data




Mars Reconnaissance Orbiter

Crater Victoria
2006 MRO




Mars Reconnaissance Orbiter

2008 MRO
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Mars Reconnaissance Orbiter

Labirintus Noctis
2013 MRO




Retrato de familia de la exploracion de Marte

40: Mars Science Laboratory Curiosity
November 26, 2011 =
mmm  39: Phobos-Grunt \ y pissiom;to:CaleiClatey 1, 2: MARS 1M No. 1 / MARS 1M No. 2
NOVef_nbef 8, 20]_‘ & ; [ s October 10 / October 14, 1960 &
Stranded in Earth orbit = Both destroyed during launch

38: Phoenix
August 4, 2007

3, 4,5, 8 MARS 2MV-4 No. 1 / Mars 1 / Mars 2MV-3 No. 1 / Zond 2
Landed, dug for water

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

2 ) 6, 7: Mariner 3 / Mariner 4
. . _ November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter P . 3 & - ==
3 August 12, 2005 %

Orbiting Mars

35, 36: Mars Exploration Rovers Spirit and Opportunity
June 10 / July 7, 2003

Payload fairing failed to open / First flyby and picture return

9, 10: Mariner 6 / Mariner 7
February 25 / March 27, 1969
Both flew by, returned pictures

Both landed on surface, Opportunity still in operation

11,12: Mars 1969 A / Mars 1969 B
March 27 | April 2, 1969 i
¥ . - | . Both destroyed during launch
i
34: Mars Express / Beagle 2 lander . X . e é&-w
ol June 2, 2003 _ T & 2 !
Orbiting Mars, Beagle lost after separation

#nd Opportunity 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
33: Mars Odyssey 7 % } ; - = May 10 / May 19 / May 28, 1971
March 7, 2001 k% 75 7 Failed in Earth orbit / Lander crashed / Lander failed
Orbiting Mars % i :

Sz i 18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
= o . July 21 / July 25 / August 5 / August 9, 1973
: i 1 L Missed planet / Orhited planet / Lander failed (6 and 7)
32: Mars Polar Lander - 5 e : .
January 3, 1999 . e 3 : i st .
22, 23: Viking 1 / Viking 2
Crashed on surface August 20 { September 9, 1975

Both landed on surface, returned data
31: Mars Climate Orbiter ol
December 11, 1998  Cararedt by Jasan R B
Crashed due to imperial/metric unit mixup

Pre

24, 25: Phobos 1 / Phobos 2

Ly
e e I July 7 / July 12, 1988
5 : w7:,§ Lost communication en route / Lost communication near Phobos
30: Nozomi g8 ot ]
July 4, 1998 < ?
Missed planet

26: Mars Observer
September 25, 1992

Lost communication near Mars
29: Mars Pathfinder

December 4, 1996
Landed on surface, deployed Sojourner rover

ey
28: Mars 96
November 16, 1996
Bestroyed-during launch 27: Mars Global Surveyor
November 7, 1996
Orbited and returned data
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Retrato de familia de la exploracion de Marte

JArs Science Labdxgtory Curiosity
Noyember 26, 2011 =
mmm  39: Phobos-Grunt \ ) pyzsionto:CaleiClatey 1, 2: MARS 1M No. 1 / MARS 1M No. 2
NOVef_nbef 8, 20]_‘ ; October 10 / October 14, 1960 &
Stranded in Earth orbit 7 Both destroyed during launch

38: Phoenix
August 4, 2007

3, 4,5, 8 MARS 2MV-4 No. 1 / Mars 1 / Mars 2MV-3 No. 1 / Zond 2
Landed, dug for water

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

2 ) 6, 7: Mariner 3 / Mariner 4
. . _ November 5 / November 28, 1964
37: Mars Reconnaissance Orbiter P . 3 & - ==
3 August 12, 2005 %

Orbiting Mars

35, 36: Mars Exploration Rovers Spirit and Opportunity
June 10 / July 7, 2003

Payload fairing failed to open / First flyby and picture return

9, 10: Mariner 6 / Mariner 7
February 25 / March 27, 1969
Both flew by, returned pictures

Both landed on surface, Opportunity still in operation

11,12: Mars 1969 A / Mars 1969 B
March 27 | April 2, 1969 i
¥ . - | . Both destroyed during launch
i
34: Mars Express / Beagle 2 lander . X . e é&-w
gs4d June 2, 2003 " ks g 1 3
Orbiting Mars, Beagle lost after separation

#nd Opportunity 13, 17: Mariner 8 / Mariner 9
i May 8 / May 30, 1971
Destroyed during launch / First probe to orbit Mars
14,15, 16: Cosmos 419 / Mars 2 [ Mars 3
33: Mars Odyssey 7 % } ; - = May 10 / May 19 / May 28, 1971
March 7, 2001 k% 75 7 Failed in Earth orbit / Lander crashed / Lander failed
Orbiting Mars % i :

Sz i 18,19, 20, 21: Mars 4 / Mars 5 / Mars 6 / Mars 7
= o . July 21 / July 25 / August 5 / August 9, 1973
: i 1 L Missed planet / Orhited planet / Lander failed (6 and 7)
32: Mars Polar Lander - 5 e : .
January 3, 1999 . e 3 : i st .
22, 23: Viking 1 / Viking 2
Crashed on surface August 20 { September 9, 1975

Both landed on surface, returned data
31: Mars Climate Orbiter ol
December 11, 1998  Cararedt by Jasan R B
Crashed due to imperial/metric unit mixup

Pre

24, 25: Phobos 1 / Phobos 2

Ly
e e I July 7 / July 12, 1988
5 : w7:,§ Lost communication en route / Lost communication near Phobos
30: Nozomi g8 ot ]
July 4, 1998 < ?
Missed planet

26: Mars Observer
September 25, 1992

Lost communication near Mars
29: Mars Pathfinder

December 4, 1996
Landed on surface, deployed Sojourner rover

ey
28: Mars 96
November 16, 1996
Bestroyed-during launch 27: Mars Global Surveyor
November 7, 1996
Orbited and returned data
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jAbran fuego!




jAbran fuego!




Buscando una pista de aterrizaje
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Trazando una ruta




Aeolius Mons — Mount Sharp




36, 38 .
Ar/ Ar ratio

*6Ar/*3Ar - a robust signature of atmospheric loss from Mars
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Primordial argon (Ar)




d

o R
ias de agu

.
|




Taladrando

CurlIosITY 1ST DRILL HOLES

SoL 182

NASA/JPL/MSSS/KEN KREMER/MARCO DI LORENZO




Analizando los resultados

Rocknest sand shadow

John Klein drill powder
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P %, 0 SAM evolved gas experiment suggests presence
i» - of perchlorates, carbonates, sulfates, & sulfides
H 20 4 ° ‘ (signal scaled for each gas to illustrate temperature evolution)

% high temperature water
? e release indicates clays

mass spectrometer signal

I
200 400 600
sample temperature (centigrade)



Sobrevivir en Marte
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Exploracion humana: éa Marte para quedarse?




Algunas conclusiones

e Marte fue himedo e

|
.

* Posiblemente, s

]
e La radiacidn e

ojones.

e No tenemos nin

. - ‘-" - - . . . ‘ o ~:‘ A.
* La exploracion de Marte continu: ansamente durante las proximas décadas.

e La exploraciéon humana sera técnicamente viable. .

. - .
. _%’ .
. FL_ . - .g i

-

* ¢Qué implicaciones éticas tiene la exploracion de un mundo como Marte?







La cara de Marte y otros ejemplos




