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Introduction:  The last 20 years of studies of 

transneptunian objects changed completely our view 
on the formation and evolution of the Solar System. 
Nevertheless their physical properties remain still un-
explained. Barucci et al. [1] completed a second large 
observational program to characterize the physical 
properties and the surface composition of these ob-
jects, obtaining high quality data for about 40 objects 
using the most powerful telescopes and instruments at 
VLT-ESO. A statistical analysis of all existing data 
including those available in the literature, covering the 
visible and near-infrared spectral range, was carried 
out studying all the possible relations between spectral 
characteristics and other physical and dynamical pa-
rameters. The data for 75 objects were collected in-
cluding two TNOs’ satellites (Charon and Hi’iaka) 
[1] .  

To investigate the presence of ice on the surfaces, 
these objects have been divided into three groups de-
pending on their ice content. The first group includes 
objects with sure detection of ices (band  deep >3% at 
>3σ level), the second concerns tentative detections as 
the objects do not follow the strictly defined statistical 
criteria, while the last group contains objects for which 
the measured depth is smaller than 3%. The distribu-
tion of ices has been analyzed as a function of the ob-
ject absolute magnitude, taxonomy [2] and dynamical 
classes.  The main results are: i) all objects belonging 
to the BB class have icy surfaces,  while none of the 
objects of the IR class shows “sure” water ice detec-
tion; ii) the possible presence of methanol has been 
detected on very red objects (following the RR class). 
The distribution of ice content vs. dynamical parame-
ters (semimajor axis, inclination and eccentricity) is 
almost random, exept in the Centaur population,  
where no high ice content is present on the surface. 
These results together with the fact that all colors are 
also ramdonly distributed, strongly argue in favor of 
the important mixing that occurred during the solar 
system formation [3, 4] . 

Later on, Brown et al [5], looking at the color di-
versity on the transneptunian population,  proposed a 
chemical and dynamical plausible hypothesis where 
the surface composition and colours are set by for-
mation-location-dependent volatile loss in the early 
solar system. They concluded that objects formed fur-
ther in the disk retain methanol. 

Analysis of RR class objects:  In this work we 
concentrate our analysis on the reddest objects of the 

transneptunian and centaur populations. The RR class 
of objects contains more than ¼ of the whole popula-
tions and contains objects with all three classes of ice 
content (sure, no ices and tentative ice detection) with 
a slight majority of sure ice content. The dynamical 
classes include Centaurs, detached, classical, plutinos 
and scattered objects.  

We obtained new observations of the extra red plu-
tino (55638) 2002 VE95 [6]. It shows a clear heteroge-
neity on its surface covered by different ice com-
pounds, such as water ice (4-19%) and methanol (10-
12%) and different organic compounds. This object is 
among the reddest ones with spectral characteristics 
very similar to (5145) Pholus [7]  and (90377) Sedna 
[8]. These three very red objects belong to completely 
different dynamical classes, but have a similar compo-
sition, even if Sedna has a more significant variation 
on the surface with hydrocarbon ice which, in some 
cases, fits better with small traces of methane and ni-
trogen. The dimentions of the three objects seem also 
different: about 150km for Pholus, 250km for 2002 
VE95 and higher than 1000km for Sedna. 

Conclusions:  Methanol has been detected mainly 
on very red objects of the RR taxonomical class. This 
could imply that these objects exibit an almost primor-
dial surface. This is in agreement with laboratory irra-
diation experiments [9] showing a strong reddening of 
the spectra composed of methanol. The effect of red-
dening depends on the composition of the object and 
on the irradiation history while the thickness of the 
organic crust depends on the irradiation dose.  These 
results are in agreement with the hypothesis that a sub-
stantial mixing has occurred after the transneptunian 
objects formation but cannot exclude the hypothesis of 
initial heterogeneity. 
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