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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. 

• 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 Iowa (RF receiver).  

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

• ASI is still managing the 
science contract in Italy. 



How MARSIS works 

interfaces between layers having 
different electrical properties 



Dry and/or cold geological materials are favorable environments for deep 
radio wave propagation as wave attenuation is usually low. 

Absorbing material 



Mars subsurface meets this requirement in many areas 



Water ice is particularly suitable for radar sounder 
investigations because it is transparent to radio waves, 
especially if cold and pure.  
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Radar echo sounding (RES) has detected 
most subglacial lakes in Antarctica 

Credits: NSF/Zina Deretsky 



Lakes beneath the ice 

Siegert, 2005 



Detection of lakes 

Carter et al., 2007 

Radar echoes from 
lake surface 

Bedrock 

Layered ice 



MARSIS over the SPLD 

Plaut et al., 2007 



Strong basal reflections outside 
the residual polar cap 

Cartacci et al., 2008 



Superframes 



On-board processed data 



Superframe 





MARSIS vs. SHARAD 







Basal topography and echo 
power 



EARTH MARS 

BEDROCK WET 

Oswald & Gogineni, 2008 



Echo power and basal 
permittivity 



The Phoenix TECA 
instruments 
provided evidence 
for salts that 
could be present 
also in subsurface 
water 

Phoenix Mars Lander  

Phoenix 

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 


