
Heat input, diffusion and retention

Latent heat exchange / phase transitions
- sublimation/condensation
- crystallization
- clathrate destabilization
Bertrand CHAZALLON - PhLAM (Lille, France)

Gas diffusion

Dust mantle formation/destruction, 
dust entrainment

τconduction  ~ 104-6 yrs    in KB
τCOsubl.  ~ 107 yrs    in KB
τgas ~ few 102-4 yrs   in KB



Multistage injection

CO depletion
Crystallization

Eventually close to the Sun, 
erosion and dust mantling

As summarized in Huebner et al. (2006) for 4015 Wilson-Harrington

Direct injection

Similar surface temperature
(dominated by water and dust)

Simultaneous erosion 
and heat wave propagation 

(volatiles remain close to the surface)

Dust mantling

Major differences: final stratigraphy

CO depletion, front located up to hundreds of m depth 
(some level of decoupling from water emission, with low ratio)

Water and other volatiles behave similarly
Crystallization front located at depth
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Guilbert-Lepoutre et al. (2016)



Evolution via sublimation possible but limited 
➔ Regressive erosion in preferential direction

Seth region

200m



For 67P, from thermal inertia measured at the surface

diurnal skin depth — 1mm to 9cm
orbital skin depth — 80cm to 7m

below: whatever happened in the past life of 67P, 
previous JFC orbits, Centaur orbit etc…



Pit formation on one of the current orbit:
extent not achievable with any of the known mechanisms 
(crystallization, sublimation, clathrate destabilization)








