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Thematics: Europa, remote sensing
Keywords photometry, image processing, inverse model, bayesian inversion

Introduction Some areas show a forward scattering behavior (c<0.5) adding

Europa is a prime candidate for habitability in our Solatro the one identified by Domingue and Hapke (1992) [12].

System. The surface of the moon is the youngest of the Jovian
icy satellitesand shows signs of cume activity [1,2,3]. The
JUICE (JUpiter ICy moons Explorer) mission from the European
Space Agency (ESA) is to be launched in 2022 and arrive at the
Jovian system in 2030 to study Jupiter and its icy moons for
three and a half years [4]. The spacecratvéing designed by
Airbus Defence & Space in Toulouse, France, with a very
innovative navigation systenfn accurate photometric of the
Y22y aQ &dzNFhe @sPnrbaskd navigdtidhtalgdritim
implemented on JUICH].

Data and Methods

A photometric study necessitates two pieces of Figurel: Map of roughness parameter
information: reflectance and geometrgincidence, emission,

phase) The first can be obtained after radiometric calibration. Based on the work of McGuire and Hapke (1995) [13],

The second necessitates accurate projections of each. pixel _ )
Dataset This study uses images taken with theve can infer that the surface of Europa is mostly composed of

Imaging Science Subsystem (ISS) of the Voyager spacecraftsGiiBPlex aggregated particles with some internal scatters
includes more recent images taken of Europa with the LOr§sulting in a rather large lobe of diffusion.

Range Reconnaissance Imager (LORRI) of the New Horizons

probe. Both datasets were retrievedn! { ! Q& t 5{ | NOKA @S Conclusion

Direct model: For this study we are considering Lo o x x o
I LY SQ& R BNBxParamétarRaed to bb estimated: _We arbitrarily selecte@dOROI$ ONE a & 9 dzNE LJ--
> 2 fi a8Dand $ for which we estimated Hapke parameters. What we find is
o 4‘ mostly consistent with past studief®,10,11,12 but shows

Bayesian inversione have developed an inversion . . .
. . . higher roughness, multiple forward scattering areas and a lot
tool using a Bayesian approach based on previous work don o

variability across the surface.

on Mars ] and recent improvementsd]. In this framework, 0
we estimate the density probability function of eagarameter

which gives us not only information abotite most probable References
value but also tells us how well the parameters are constrained [1] Pappalardo et al. (1999), of Geophysical Reseaféh
on the different ROls. Kattenhorn and Prockter (201#ature Geosciencg3] Sparks et al.
(2016),Astrophysical Journaf4] Grasset et al. (201®lanetary and
Results Space Sci[5] Brochard et al. (2018)¢9th IAC [6] Hapke (1993),

Cambridge University Preqg] Fernando et al. (2016planetary and

We arbitrarily selected?0 regions of interest across gpace sci8] Schmidt and Bourguignon (2018arus [9] Domingue
9 dzN2 LJI Qand astinhafed Hafke parameters on each ot al. (1991),Icarus [10] Domingue and Verbiscer (199grus [11]
them. What we find is mostlyconsistent with past Domingue, D. and Hapke, B. (19925rus [12] Buratti et al. (1985),
studieg9,10,11,12 but shows higher roughness parameter onicarus [13] McGuire and Hapke (1999%arus [14] Hapke (2012),
some ROIs and no significant difference from one hemisphelearus
to the other (fig. 1).I1f we look at parameters b and c describing
the diffusion lobe, we can say that on most p€tROIs have a
large diffusion lobe (0.25<b<0.6) and backscattering (c>0.5).




















































































