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The study of the small bodies in orbit around the Sun beyond 
Neptune (the Transneptunian objects, or TNOs), and of the Cen-
taurs which originated as TNOs and are now closer to the Sun, 
can provide very interesting clues on solar nebula composition 
and solar system evolution. Indeed, these objects, which are rem-
nants of solar system formation, have been subjected to minimal 
evolution since they were formed. Their upper surface layers 
have however been significantly altered by  space weathering 
and, for some of them, other effects such as surface-atmosphere 
interaction or cometary-like activity, and, maybe, cryovolcanism.  

TNOs and Centaurs are very faint, and therefore hard to 
study. We have investigated the surfaces of the brighter objects 
by spectroscopy in the visible and near-infrared ranges using 
spectrographs at the 8.2 m telescopes of the  ESO-Very Large 
Telescope in Chile. These observations have allowed the detec-
tion of ices, essentially water ice, but also ices of methane, 
methanol, and possibly nitrogen, ethane and hydrated ammonia 
[1], [2], [3], [4], [5]. The obtained spectra also reveal a large va-
riety of spectral shapes, consistent with the wide diversity of col-
ors derived from broad-band photometric observations of a larger 
sample of objects [6], [7].  

Most of these objects (especially the smallest ones) have very 
low surface albedos. The low albedos and the very red colors of 
some of the objects strongly support the presence of refractory 
carbonaceous compounds in the upper  surface layers that would 
be formed by long term irradiation of carbon-containing material, 
as demonstrated by laboratory experiments on ion irradiated 
methane, methanol, and benzene [8]. Although no specific identi-
fication of these complex species could be made, because of a 
lack of obvious absorption features, spectra of these objects can 
be satisfactorily modelled when compounds such as Titan, Triton 
or Ice tholins, or kerogens, are included in the models, in addi-
tion to the detected ices (if any). Titan and Triton tholins are 
products formed in the laboratory by irradiation of gaseous mix-
tures of methane and nitrogen in different proportions, while Ice 
tholins are formed by irradiating mixtures of essentially water 
and hydrocarbon ices [9]. Amorphous carbons are also some-
times added to the models to account for the very low albedos; 
these can be formed by long term weathering.  

We present an overview of our results and their implications. 
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