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TNOs: The biggest ones

= Focus our analyses on the he brightest objects.

Largest known Kuiper Belt objects
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Photometric results for 2008 April 13.
Band J(1.25 um) H (1.65 pum) Ks (2.2 um)

Pluto 13.14+0.04 13.05+0.04 13.29+0.05
Charon 15.16 £ 0.05 15.14+£0.05 15.21+£0.06
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TNOs: Dilution state of methane ice on Eris and Pluto

— CH,/N, ratio on Pluto is different than that of Eris (N, is not directly detectable
on Eris)

—> The variation of the CH,/N, ratio is horizontally more important than vertically
for Pluto, it seems the contrary for Eris.

= Temperature on Eris should be cold (~15-20K). We do not expect to have an
atmosphere, even very thin. The temperature shouldn’t exceed 40K on the surface
(at perihelion)

BUT
= Stratification of diluted methane ice, bright surface and moderate red slope
suggest the formation of a temporal atmosphere for Eris able to rejuvenate the
surface.



TNOs: Volatile transport on Pluto

Comparison with previous data and results:
Doute et al. (1999) observed Pluto at a longitude = 66°

From this observation, we almost observe the same area (85-90% of the surface is
similar with that looked on April 12th 2008). The main difference is the inclination
of Pluto (the planetocentric latitude varied from -16° to -41°)

From both results, we see variation of the wavelength shifts of the absorption bands
of methane ice (=different dilution state).

Atmospheric transport
of the volatile species from
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TNOs: Main conclusions

= Big TNOs have large amounts of ice on their surface
Several phenomena can act to preserve/rejuvenate the surface from space weathering
Water ice is common (70%)

— Other ices have been detected
Methanol, nitrogen, ammonia...

—> Methane ice is present for objects larger than 1500km
Escape velocity seems to be the main factor.

—> The regolith on these object is subject to change at the time scale of an orbit
(248 — 557 years for Pluto and Eris)

—> Some evidences of the presence of Ethane on Pluto and Eris
This compound can be formed by irradiation of methane ice (formed by the space weathering
effect).



TNOs: Prospects

- Complete coverage of the surface of Pluto and Eris
Dissociate spatial and temporal variation
Confirm the presence of Ethane and map it (crudely)
= New laboratory measurements.

New optical constants especially for icy mixtures and dirty mixtures.
Constrain the temperature and dilution effects on wavelength shifts
Constrain the space weathering effects on thick layers of icy mixtures
= Define the albedo of these objets.

In order to give some clues on the presence or abscence of ice when limited S/N



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

