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Imaging the inner structure of a scaled model of the comet
67P/TG

In November 2014, the Rosetta mission of the European Space Agency’s met with Comet
67P/Churyumov-Gerasimenko. One instrument of this mission is the CONSERT experi-
ment. The CONSERT experiment has explored the nucleus of this comet using electromag-
netic waves in the radiowave regime exploiting a bistatic configuration. One of its scientific
aims is to contribute to a better understanding of the composition of the cometary core and
of its internal structure. The first measurements with CONSERT were made immediately
after the landing of the lander Philae on the comet and have already shown the ability
of such electromagnetic techniques to explore the comets. As the physical features of an
unknown target are contained in its scattered field, it is possible – in theory - to retrieve its
structural and electromagnetic characteristics thanks to the resolution of an inverse scat-
tering problem. For this specific issue, the main difficulties are due to the large size of the
comet and to the small number of available measurements.

In this internship, the student will adapt (existing) imaging procedures to be able to get
information on the inner structure of the comet. In particular, she/he works on the mixture
of the temporal and the spatial tomography approaches with quantitative imaging methods
(allowing to reconstruct the permittivity of the structure). As modelling the propagation
of the electromagnetic signal through such large bodies is not trivial, the trainee will also
work with “experimental simulation” on a comet analog to study the interaction of electro-
magnetic microwaves with this analog, in a perfectly controlled lab-environment.

Mots Clefs : Comet analog - Electromagnetic scattering - Imaging - Small solar bodies -
Microwave - Polarisation

Profil du candidat : The applicant must have good knowledge in physics and in particu-
lar in electromagnetism. Skills in the microwave regime specificities and in hyperfrequency
electronics will be appreciated.

Contact : Christelle Eyraud - christelle.eyraud@fresnel.fr - 04 91 28 80 85
Institut Fresnel, Equipe HIPE - Campus de Saint-Jérôme, F13397 Marseille, France

Références :
[Eyraud2017] C. Eyraud, A. Herique, J.-M. Geffrin, W. Kofman, Imaging the interior of a comet from bistatic microwave
measurements: case of a scale comet model, Advances in Space Research, in press, 2017.
[Herique2017] A. Herique and al., Direct Observations of Asteroid Interior and Regolith Structure: Science Measurement
Requirements, Advances in Space Research, in press, 2017.
[Kofman2015] W. Kofman et al.Properties of the 67P/Churyumov-Gerasimenko interior revealed by CONSERT radar, Science,
2015.
[Eyraud2012] C. Eyraud, J.-M. Geffrin, A. Litman, J.-P. Spinelli, A large 3D target with small inner details: A difficult cocktail
for imaging purposes without a-priori knowledge on the scatterers geometry, Radio science, 47, RS0E23, 2012.
[Vaillon2014] R. Vaillon and J.-M. Geffrin, Recent advances in microwave analog to light scattering experiments, Journal of
Quantitative Spectroscopy and Radiative Transfer, 146, pp.100 - 105, 2014.
[Koffman2007] W. Kofman et al., The Comet Nucleus Sounding Experiment by Radiowave Transmission (CONSERT): A short
description of the instrument and of the commissioning stages, Space Sci. Rev., vol. 128, 4, pp. 413- 432, 2007.


