
HAL Id: insu-03568104
https://insu.hal.science/insu-03568104

Submitted on 12 Feb 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Ion variability at 67P during perihelion:
cross-comparison between ROSINA/DFMS and RPC

dataset
A. Beth, K. Altwegg, E. Behar, J. L. Burch, C. Carr, A. Eriksson, M. Galand,

C. Goetz, P. Henri, K. Heritier, et al.

To cite this version:
A. Beth, K. Altwegg, E. Behar, J. L. Burch, C. Carr, et al.. Ion variability at 67P during perihelion:
cross-comparison between ROSINA/DFMS and RPC dataset. European Planetary Science Congress
2017, Sep 2017, Riga Latvia, Latvia. �insu-03568104�

https://insu.hal.science/insu-03568104
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Ion variability at 67P during perihelion: cross-comparison
between ROSINA/DFMS and RPC dataset

A. Beth (1), K. Altwegg (2), E. Behar (3), J. L. Burch (4), C. Carr (1), A. Eriksson (5), M. Galand (1), C. Goetz (6), P. Henri
(7), K. Heritier (1), H. Nilsson (3), E. Odelstad (5), I. Richter (6), M. Rubin (2), X. Vallières (7), the ROSINA and RPC teams
(1) Department of Physics, Imperial College London, London, UK (2) Physikalisches Institut, Universität Bern, Bern,
Switzerland (3) Swedish Institute of Space Physics, Kiruna, Sweden (4) SouthWest Research Institute, San Antonio, Texas,
USA (5) Swedish Institute of Space Physics, Ångström Laboratory, Lägerhyddsvägen 1, Uppsala, Sweden (6) Institut für
Geophysik und extraterrestrische Physik, TU Braunschweig, Braunschweig, Germany (7) LPC2E, CNRS, Université
d’Orléans, Orléans, France (arnaud.beth@gmail.com)

Abstract
During the escort phase, the Double Focusing Mass
Spectrometer (DFMS), one of the three Rosetta
Orbiter Spectrometer for Ion and Neutral Analysis
(ROSINA) sensors onboard Rosetta, probed the
neutral and plasma composition of the coma of
comet 67P/Churyumov-Gerasimenko (67P). Major
ion species detected include water ions (e.g., H2O+,
H3O+, HO+). The analysis of DFMS data revealed
a large zoo of ion species near perihelion (summer
2015). During this period, the Rosetta Plasma Consor-
tium (RPC), made up of five sensors (Ion Composition
Analyzer (ICA), Ion and Electron Spectrometer (IES),
Langmuir Probe (LAP), Magnetometer (MAG), and
Mutual Impedance Probe (MIP)), probed the plasma
properties, such as ion/ electron number density,
electron temperature, ion and energetic electron dis-
tribution, magnetic field magnitude and component.

We will show a cross comparison between
ROSINA/DFMS and RPC data to interpret the ion
composition variability. Our primary goal is to high-
light any correlation between observations from these
different sensors and to find relevant signatures of
physical processes which can affect the chemistry and
dynamics (e.g., acceleration and deflection) of the in-
volved neutral and ion species.

Introduction
For two years, ROSINA/DFMS gave us the opportu-
nity thanks to its high mass resolution to probe the
neutral and ion species within 67P’s coma. Analyses
of the dataset have revealed strong day-to-day vari-
ations of the plasma composition through the entire

mission.

Complementary to the ROSINA/DFMS ion dataset,
the five sensors from RPC probed the properties of the
plasma surrounding 67P.

In this study, we highlight and emphasise the strong
correlation between the data from these different sen-
sors and the necessity to perform further analyses all
together.

Preliminary results
The first results already revealed a strong correlation
between ROSINA ion data, the spacecraft potential
from RPC/LAP and diamagnetic crossings identified
by RPC/MAG.

Spacecraft potential: On the one hand, for a
positive spacecraft potential, the spacecraft repelled
ions such that they cannot enter into ROSINA/DFMS
instrument to be detected. On the other hand, for a too
negative spacecraft potential, incoming ions may earn
too much kinetic energy close to the spacecraft so that
they have a too high energy within the instrument to
be detected.

Diamagnetic crossings: The cross-comparison be-
tween ROSINA/DFMS and RPC/MAG data showed
that the ion count rate strongly increased when the
Rosetta entered into the diamagnetic cavity, support-
ing which has been previously observed at 1P/Halley.
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