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Abstract. As part of an observing programme with the ISAAC infrared
spectrometer at the 8-m Antu telescope of the ESO-Very Large Telescope
(Chile) devoted to the study of the surface composition of Kuiper Belt
Objects and Centaurs, we obtained, in May 1999, spectra of the red
Centaur Asbolus in the J, H and K bands. The spectra appear featureless.

The Centaurs are minor planets with orbits having semi-major axes be-
tween those of Jupiter and Neptune. Centaurs are probably Kuiper Belt objects
(KBOs) whose orbits have been modified by perturbations by the giant planets.
There is a wide dispersion in the colors of the Centaurs, very similar to what
is found for TNOs. Their colors range from neutral for 2060 Chiron (which
has shown signs of cometary activity) to very red for 5145 Pholus and 7066
Nessus. Information on their surface composition has been obtained for only
very few objects. In particular, when we planned our Asbolus observations,
near-infrared spectroscopy (a spectral range particularly important to look for
diagnostic features of plausible surface materials) had been carried out for only
three Centaurs: 2060 Chiron, 5145 Pholus and 1997 CUg.

A composite spectrum of Pholus that includes all published spectroscopic
data from 0.45 to 2.5 um has been modelled by a mixture of olivine, a complex
organic compound called Titan ”tholin”, ices of HO and CH30H, and carbon
on its surface (Cruikshank et al. 1998). Water ice has been found on Chiron
and on 1997 CUys (see e.g. Luu et al. 2000, and Brown and Koresko 1998).

In May 1999, we carried out at ESO-VLT observations of 8405 Asbolus
(estimated diameter: 74 km; heliocentric distance: 8.94 AU) with the ISAAC
spectrometer in its low resolution mode. Using the color indexes measured by
Davies et al. (1998), the estimated J, H and K magnitudes at the time of our
observations are, respectively, 16.8, 16.5 and 16.4. The spectra of Asbolus in
each spectral range (J, H and K) were divided by calibrator (solar-type star
or C-type asteroids) spectra corresponding to the best match in air-mass. To
increase the signal-to-noise ratio of our spectra we degraded the resolution by a
factor of 5. We see no obvious feature in the resulting spectra (resolution: 100),
in particular no feature that could be attributed unambiguously to water ice.

To help us investigating the composition of the surface of Asbolus, we at-
tempted to fit a composite spectrum that included visible spectra recorded at the
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ESO-3.6 m telescope in 1998 by Barucci et al. (1999) and our VLT near-infrared
spectra with modelled spectra.

In our first category of models, we considered a simple geographical dis-
tribution of Titan tholins (included in models of 5145 Pholus to account for
the steep slope of the visible) and amorphous carbon (a dark spectrally fea-
tureless material) to account for the low albedo and the slight infrared slope.
In our second category of models, we replaced the tholins by a kerogen-type
organic compound. Kerogens are complex organic material produced on the
Earth primarily by geologic processing of biologic materials. Kerogen-like com-
pounds, which are found in carbonaceous meteorites, could be constituents of
the dark reddish surface of D-type asteroids (see e.g. Gradie & Veverka 1980).
Although few spectra of kerogens exist in the literature, the published spectra
that correspond to different types of kerogens have slightly different spectral
characteristics. We selected a type of kerogens studied in the laboratory by
Clark (see Figure 8 from Cruikshank 1987) that has a spectral slope in the visi-
ble very similar to that of Titan tholins and no absorption in the infrared. These
kerogens can therefore replace the Titan tholins in our models. We still need to
include a very dark compound (here we choose amorphous carbon), but, due to
the much smaller albedo of the kerogens, less of it is needed.

While the general shape of the spectrum could be reproduced by a mixture
of 50 % kerogen and 50 % amorphous carbon, the best fit was obtained with
most of the surface covered by sub-micron amorphous carbon grains and the
remaining by tholins (see Barucci et al. 2000). When we added water ice, we
found that, in the case of our tholins plus amorphous carbon areal mixture, no
more than a few % of the surface (depending on the grain size) can be covered
with pure water ice in order to keep the strong 2-um ice band within the noise
level in the K region. In the case of the kerogen plus amorphous carbon mixture,
no good fit could be obtained when water ice was included. More details can be
found in Barucci et al. (2000).

Different types of surface representations need to be investigated. It is
also essential to look at other parts of the Centaur since its surface may be
heterogeneous, as seems to be the case for the Kuiper Belt Object 1996 TOgg
(Brown et al. 1999).
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