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Abstract

2. Method

We investigate the variability, on both diurnal and
seasonal scale, of the spectral properties of the
nucleus of comet 67P/Churyumov-Geresimenko as
observed by the VIRTIS-M imaging spectrometer
onboard the Rosetta spacecraft. The spectrum is
described by means of spectral indicators: visible and
infrared slopes, band areas and band positions.

The monitoring of the surface properties is performed
by means of spectral indicators aimed at
characterizing the most significative regions of the
spectrum. In particular, spectral slopes in the visible
range (0.55-0.80 µm) and in the infrared range (1-2.5
µm) are computed [3]. Along with these quantities,
the band area of the organics feature at 3.2 µm [4] is
calculated as well as the position of its minimum.
These spectral indicators can give us clues on the
temporal variability of water ice on the comet surface
since both visible and infrared slopes are affected by
water ice content, as well as the region around 3 µm
where water ice absorption feature occurs [5].

1. Introduction
Launched on 2 March 2004, the Rosetta spacecraft
arrived to comet 67P/Churyumov-Gerasimenko (CG)
on 6 August 2014 at a heliocentric distance of 3.5
AU and started escorting the comet until the
perihelion passage (13 August 2015 at 1.24 AU) and
beyond. Seasonal and heliocentric distance variations
modify the illumination conditions on the surface
affecting the cometary activity on long-term scale.
Furthermore, diurnal variations are induced by
nucleus rotation with a period of 12.4 h [1]. All these
effects can modify the surface composition along its
physical properties and thereby the spectral shape of
the nucleus.
VIRTIS-M [2] is an imaging spectrometer onboard
Rosetta spacecraft. It extensively observed CG
nucleus in the overall 0.25-5.1 µm range, producing
millions of spectra. This allowed us to observe the
same regions on the surface multiple times and to
monitor temporal variations both on diurnal and
seasonal scale.

Together with changes in composition also the
observation geometry can affect the spectral shape
through phase reddening. In order to disentangle the
two effects the analysis is performed on
photometrically reduced data, following the approach
of [6].
Main findings for selected regions of the nucleus will
be discussed.

Acknowledgements
The authors would like to thank the following
institutions and agencies, which supported this work:
Italian
Space
Agency
(ASI-Italy), Centre
National d’Etudes
Spatiales (CNESFrance), Deutsches Zentrum für Luft und Raumfahrt
(DLR-Germany), National Aeronautic and Space
Administration (NASA-USA) Rosetta Program,
Science and Technology Facilities Council (UK).
VIRTIS has been built by a consortium, which

includes Italy, France and Germany, under the
scientific responsibility of the Istituto di Astrofisica e
Planetologia Spaziali of INAF, Italy, which guides
also the scientific operations. The VIRTIS
instrument development has been funded and
managed by ASI, with contributions from
Observatoire de Meudon financed by CNES, and
from DLR.

References
[1] H. Sierks et al., On the nucleus structure and activity of
comet 67P/Churyumov-Gerasimenko, Science 347, article
id. aaa1044, 2015.
[2] A. Coradini et al, SSR, Virtis: An Imaging
Spectrometer for the Rosetta Mission, Space Sci. Rev. 128,
529–559, 2007.
[3] G. Filacchione et al., EPSC abstract, 2015.
[4] F. Capaccioni, et al., The organic-rich surface of comet
67P/Churyumov-Gerasimenko as seen by VIRTIS/Rosetta,
Science 347, article id. aaa06282015.
[5] De Sanctis et al., Detection of Transient Water Ice on
Comet 67P/Churymov-Gerasimenko, 46th, LPSC, 2021,
2015
[6] M. Ciarniello et al., Photometric properties of comet
67P/Churyumov-Gerasimenko from VIRTIS-M onboard
Rosetta. Submitted to A&A. Under review.

