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Outline

• Introduction
• Experimental setup
• CO2 and H2O structure and methane 
desorption

• Porous structures and adsorption
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Double Laser Interferometry and QCMB
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Satorre et al P&SS 2008, 56, 1748‐1752
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Structural changes in water ice
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Jenniskens and Blake, Science, 1994, 265, 753‐756  
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Conclusions
• Carbon dioxide and water retain efficiently
methane within their structures

• Structural changes occur during temperature
variations causing methane release

• CO2 and H2O ices present porous structures
that can adsorb atmospheric CH4. It is not
necessary co‐deposition
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The hope is that if we do understand the ice crystal we shall ultimately understand the glacier. 
R. P. Feynman (1965).
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One intriguing question 
whose answer I would like 

to know

• Are those results useful for you?
• How can we fit our experiments to become 
relevant for Mars research?
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CH4 beneath CO2 release at constant T
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Experimental set‐up
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Data credit: NASA/JPL‐Caltech, SAM/GSFC



Main Estructural Changes

• Crystallization (50 K)
• Compaction (70 K)
• Desorption (90 K)

• High to low intrinsic density (50‐60 K)
• Crystallization and restrained amorphous
water (150 K)

• Desorption (175 K)
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Image Credit: NASA/JPL‐Caltech



• Average temperatures 218 K; equator at noon 
293 K; poles 120 K (even 70 K crater see ref)
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• https://upload.wikimedia.org/wikipedia/com
mons/c/cd/Martian_Methane_Map.jpg
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NASA/Trent Schindler
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NASA/JPL‐Caltech
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Deposition and sublimation: 
laser interferometry, QCMB and QMS
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