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Eris	 Pluto	

Haumea	Makemake	

CH4,	N2,	CO	 H2O	

The	most	common	ice	is	water	ice,	
typically	mixed	with	amorphous	
silicates	and	complex	organics.	
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From orbiterchspacenews.blogspot.com.es	

From cycle GO2 to cycle GO12	

At 3.6 and 4.5 µm	
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D = 70 - 2300 km	
pV = 3.2 - 96%	

S = 0 - 34 %/100 nm	
Binary objects	
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Pinilla-Alonso et al. (2009)	

Licandro et al. (2006)	
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Pinilla-Alonso et al. (2005)	



Compositional clock	
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Compositional clock	
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Mixture of 2 material	

Silicates	+	H2O	

Silicates	+	organics	

90%	silicates	
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Mixture of 3 material	

Silicates	+	H2O	+	organics	 80%	silicates	

80%	organics	

80%	H2O	
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Validation method	
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Conclusions	
•  Spi[er is very sensitive to ice as CH4 and H2O.	
•  Spi[er confirms low proportions of H2O (which 

are not detectable in VNIR).	
•  Surfaces dominated by one or two materials are 

not common.	
•  Organics + silicates + H2O is the most common 

composition.	
•  Objects as Orcus, Varuna and the dwarf planets 

are peculiar regarding to composition.	
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From	jwst.stsci.edu	



On	going	work	

•  How	easy	is	to	detect	low	amounts	of	CH4.	
•  Which	region	corresponds	to	CH3OH.	
•  IdenQficaQon	of	exoQc	TNOs.	
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Questions?	

From	www.dailymail.co.uk	
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Deff	=	340	km			
pV	=	11%	
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De	Leon	et	al.	(accepted)	

Detached	and	scadered	

Centaurs	

Cold	classical	

Resonants	

Hot	classical	
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Deff	=	184	km	
pV	=	8.7%	
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Our sample	
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