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Simple Mars facts 

ÅAbout half the size of Earth 

ïgravity on surface about 1/3g 

ÅTwice as far from the Sun as Earth 

ïOne Martian year is nearly two Earth years 

ïsolar strength is ¼ 

ÅVery thin atmosphere 

ï6.35 mbar at surface 

ïmean surface temperature 210K 

ÅTwo small moons 

ïvariations in obliquity (Laskar, 2002) 

ïclimate change 
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Why Mars Polar Science? 
 

ÅStudy of the present seasonal cycle 

ïChanges are observed 

ïConstrains for climate models 

ÅWater 

ïPermafrost postulated 

ïGamma ray data implies near surface water 

ice 

ÅClimate record 

ïPolar Layered terrains 
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Polar layered deposits 

Climate record? 



North Polar Layer Deposits ï Climate Record 
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CO2 ice in the South 
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CO2 ice in the South 



Frosted dunes in the North 

http://uanews.org/node/21571
http://uanews.org/node/21571
http://uanews.org/node/21571


Burst of spring 



More HiRISE Martian polar spring 



Mars polar regions are very dynamic! 



ñSpidersò on Mars ï a form of (micro) cryo-volcanism 



Observed changes lead to physical understanding 
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Observed changes lead to physical understanding 
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Temperature distribution in the soil 
Water ice condensation (frost) is possible 
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Early thermal models for MPL trench 
Kossacki and Markiewicz, 2000 



CO2 Ice in Polygonal Throughs in Malea Planum: 

Subsurface H2O, MOC images 

and TES surface temperature 

Winter Spring



Sketch of the model of a polygonal crack 

regolith + water ice
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Initial models of water ice in the permafrost 



The role of the permafrost 

subsurface water ice otherwise no seasonal cycle 



To explain seasonal cycle of surface 

temperature and CO2 depth high 

thermal conductivity is needed in 

the subsurface 

 

i.e. water ice rich regolith 

 
Kossacki & Markiewicz, 2001, 2002 

Kossacki, Markiewicz & Smith, 2003 

 



H2O Map 

Subsurface water ice ï  

polygonal terrain correlation 



Ice-Table Pre-Landing Estimates 

Ice -Table Depth Estimates Range ~ 2-6 cm for landing site. 

Table 2 of Mellon et al., 2008 



Ls=110
 

 

Ls=154
 

 

Markiewicz and Kossacki, 2006 



Recent HiRISE image 

Crater floor around ice patch is full of polygons 

Ice rich substrate (at some time only?) 

Thermal contraction/expansion or desiccation?  



Why Phoenix? 

¸Mars Polar Lander crushed 

¸2001 Mars Lander cancelled 

 

¸é 

 

¸Here comes Phoenix 

 

 



Phoenix top level 

objectives 

¸ Find water ice 

 

 

 

 

 

 

 

¸ Estimate habitability of the near surface 
environment 
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Barry Goldstein  Project Manager 

Glenn Knosp  Project Business Manager 

CDR Ą  50 Days 

ATLO Ą  196 Days 

Ship Ą  596 Days 

LaunchĄ  675 Days 

EDL Ą  971 Days 

Surface Stereo Imager 

MET mast 
(Temp/Wind) 

MECA: microscopy, electro- 

chemistry, conductivity 

TEGA: Thermal and  

Evolved 

Gas Analyzer 

LIDAR 

Robotic Arm 

Ice tool, scraper blades 

RA Camera 

The Phoenix 

Landed Payload 

Thermal and Electrical 

conductivity probe 

Weather and climate 

Mineralogy/chemistry 

Physical geology 



Surface Stereo Imager (SSI) 

 



Robotic Arm Camera (RAC) 

 


