EPSC Abstracts
Vol. 11, EPSC2017-132-1, 2017

European Planetary Science Congress 2017

© Author(s) 2017

Noble gases in the coma of comet
67P/Churyumov-Gerasimenko

M. Rubin (1), K. Altwegg (1,2), H. Balsiger (1), J.-J. Berthelier (3), C. Briois (4), M. Combi (5), J. De Keyser (6), B. Fiethe
(7), S. A. Fuselier (8), S. Gasc (1), T. I. Gombosi (5), K. C. Hansen (5), A. Jackel (1), E. Kopp (1), A. Korth (9), U. Mall (9),
B. Marty (10), O. Mousis (11), H. Réme (12), M. Schuhmann (1), I. Schroeder (1), T. Sémon (1), C.-Y. Tzou (1), J. H. Waite
(8), P. Wurz (1,2)

(1) Physikalisches Institut, University of Bern, Sidlerstr. 5, CH-3012 Bern, Switzerland. (2) Center for Space and Habitability,
University of Bern, Sidlerstr. 5, CH-3012 Bern, Switzerland. (3) Laboratoire Atmospheres, Milieux, Observations Spatiales,
Institut Pierre Simon Laplace, CNRS, Université Pierre et Marie Curie, 4 Avenue de Neptune, 94100, Saint-Maur, France. (4)
Laboratoire de Physique et Chimie de I'Environnement et de 1'Espace (LPC2E), UMR 6115 CNRS — Université d'Orléans,
France. (5) Department of Climate and Space Sciences and Engineering, University of Michigan, 2455 Hayward, Ann Arbor,
MI 48109, USA. (6) Koninklijk Belgisch Instituut voor Ruimte-Aeronomie - Institut Royal Belge d'Aéronomie Spatiale,
Ringlaan 3, B-1180 Brussels, Belgium. (7) Institute of Computer and Network Engineering (IDA), TU Braunschweig, Hans-
Sommer-Straflie 66, D-38106 Braunschweig, Germany. (8) Space Science Directorate, Southwest Research Institute, 6220
Culebra Rd., San Antonio, TX 78228, USA. (9) Max-Planck-Institut fiir Sonnensystemforschung, Justus-von-Liebig-Weg 3,
37077 Gottingen, Germany. (10) Centre de Recherches Pétrographiques et Géochimiques, CNRS, Université de Lorraine, 15
rue Notre Dame des Pauvres, BP 20, 54501 Vandoeuvre lés Nancy, France. (11) Laboratoire d'Astrophysique de Marseille,
CNRS, Aix Marseille Université, 13388, Marseille, France. (12) Institut de Recherche en Astrophysique et Planétologie,
CNRS, Université Paul Sabatier, Observatoire Midi-Pyrénées, 9 Avenue du Colonel Roche, 31028 Toulouse Cedex 4, France.

Abstract

The European Space Agency’s Rosetta mission
accompanied comet 67P/Churyumov-Gerasimenko
(67P) for over two years along its orbit around the
Sun. Comets are among the most pristine objects in
our solar system. Investigating their composition was
one of the main goals of the Rosetta mission.
Abundances and isotopic ratios of the different
volatile species provide crucial insights into the
physical and chemical conditions during and possibly
even before the comet’s formation in the early solar
system.

The Rosetta Orbiter Spectrometer for Ion and Neutral
Analysis (ROSINA) consisted of a pressure sensor
and two mass spectrometers and was dedicated to the
detection of volatiles in the coma of 67P [1]. Already
early in mission, in October 2014, ROSINA detected
the noble gas argon at the comet [2]. Then late in the
mission in May 2016, after an intense phase of gas
and dust activity around the perihelion, Rosetta spent
several weeks within 7 to 10 km of 67P. These
conditions allowed the detection of additional noble
gases - krypton and xenon. In this presentation, we
will report on our latest results from the investigation
of the relative abundances and the isotopic ratios of
these noble gases measured in the coma of 67P.

Acknowledgements

UoB was funded by the State of Bern, the Swiss
National Science Foundation and by the European
Space Agency PRODEX Programme. Work at MPS
was funded by the Max-Planck Gesellschaft and
BMWTI (contract 50QP1302), at Southwest Research
institute by Jet Propulsion Laboratory (subcontract
#1496541 and JPL  subcontract to JWH
NAS703001TONMO710889), at the University of
Michigan by NASA (contract JPL-1266313).This
work has been supported through the A*MIDEX
project from the French National Research Agency
(ANR) (n° ANR-11-IDEX- 0001-02) and by CNES
grants at IRAP, LATMOS, LPC2E, LAM, CRPG, by
the European Research Council (grant no. 267255 to
B. Marty) and at BIRA-IASB by the Belgian Science
Policy Office via PRODEX/ROSINA PEA 90020.

References

[1] Balsiger, H., et al., Rosina - Rosetta orbiter
spectrometer for ion and neutral analysis. Space Science
Reviews. 128, 745-801, 2007.

[2] Balsiger, H., et al., Detection of argon in the coma of
comet 67P/Churyumov-Gerasimenko. Sci Adv. 1,
e1500377,2015.



