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Abstract

Asteroids (21) Lutetia has recently been visited by the
Rosetta spacecraft of the European Space Agency and
imaged by its Rosetta narrow (NAC) and wide (WAC)
angle cameras. The accurate photometric analysis of
the images requires utmost care due to several instru-
mental problems, the most severe and complex to han-
dle being the presence of optical ghosts which result
from multiple reflections on the two filters inserted
in the optical beam and on the thick window which
protects the CCD detector from cosmic ray impacts.
These ghosts prominently appears as either slighlty
defocused images offset from the primary images or
large round or elliptical halos. The appearance, the
location and the radiance of each individual ghost de-
pends upon the optical configuration (selected filters)
and on the image itself so that no general model can
be proposed. Consequently, a case-by-case approach
must be adopted which requires a long and tedious
work where each ghost is individually parametrized
according to its specific geometry (defocused offset
image or halo) and iteratively fitted to the original im-
age. The procedure has been successfully applied to
all NAC and WAC images and works extremely well
with residuals and sometime artifacts at insignificant
levels.

Both NAC and WAC have further been recalibrated
using the most recent observations of stellar calibra-
tors VEGA and the solar analog 16 Cyg B allowing
to correct the quantum efficiency response of the two
CCD and the throughput for all channels (i.e., filters).

We will present results on the global photometric
properties of (21) Lutetia, albedo, phase function and
spectral reflectivity as well as spatially resolved prop-
erties based on a novel method developed in the space
of the facets representing the three-dimensional shape
of the body. This method successfully implemented in
the cases of the nucleus of comet 9P/Tempel 2 and of
asteroid (2867) Steins (Spjuth et al. 2011) has the ad-

vantage of automatically tracking the same local sur-
face element on a series of images. The analysis pro-
ceeds with the determination of the global Hapke and
other standard photometric parameters as well as their
two-dimensional variations across the surface. This al-
lows defining, in the body-fixed reference frame, “high
residual regions” (HRRs) which correspond to signif-
icant relative differences between the observed and
modeled photometric parameters such as the single-
scattering albedo (SSA), the mean roughness slope an-
gle, and the reflectivity gradient .
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