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Abstract

Temporal changes of Pluto’s surface due to interac-
tions between the surface and atmosphere are expected
[1] but difficult to observe. Indeed, because Pluto
is highly heterogeneous, it is essential to disentangle
temporal variations and changes in viewing geome-
try. The strongest evidence of temporal changes of
Pluto’s surface comes from light curve analysis using
HST [2]. These data indicate an overall reddening of
Pluto from 2000 to 2003. Additional evidence imply-
ing surface changes is the increasing pressure and size
of Pluto’s atmosphere between 1988 and 2002 mea-
sured by stellar occultation [3]. Comparing Pluto ob-
servations obtained at the VLT and Keck in 2005 and
2001, respectively, a significant change in the slope
between 2.9 and 3.1µm, diagnostic of the mixing ra-
tio between pure and diluted methane, has been found
[4]. This evidence has been interpreted as being due to
changes in the observed sub-solar latitude or a resur-
facing process on Pluto.

With the goal of characterizing the spatial and tem-
poral distribution of Pluto’s surface ices, new spectro-
scopic measurements of Pluto were acquired in 2008
at the European Southern Observatory (ESO) in Chile,
covering the wavelength range (1-4) µm. In partic-
ular, we present low dispersion L band spectroscopy
together with high dispersion spectroscopy in H and K
bands of Pluto acquired with the NACO instrument at
the ESO VLT on 27 June 2008. The nature and prop-
erties of the compounds present on the surface of Pluto
are investigated by applying a Hapke radiative transfer
model to the measured spectra. The 2008 observations
are compared with 2005 measurements obtained with
the same instrument and spectroscopic mode, cover-
ing similar sub-earth longitudes. A systematic study
of Pluto’s surface composition is presented in order
to characterize the spatial and temporal distribution of

Pluto’s surface ices. The spectra of Pluto obtained at
different sub-earth longitudes do not show any signif-
icant difference in the wavelength range between 2.9
and 3.7µm. No changes in the ratio between pure and
diluted methane ice are observed from 2005 to 2008,
indicating that Pluto’s resurfacing process has slowed
down or stopped.
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