N

N

Observations of mixed warm and cold electrons with
RPC-MIP at comet 67P/Churyumov-Gerasimenko
Nicolas Gilet, Pierre Henri, Anders Eriksson, Xavier Vallieres, Gaétan

Wattieaux, Ingo Richter, Jérome Moré, Orélien Randriamboarison, Elias
Odelstad, Fredrik Johansson

» To cite this version:

Nicolas Gilet, Pierre Henri, Anders Eriksson, Xavier Vallieres, Gaétan Wattieaux, et al.. Observations
of mixed warm and cold electrons with RPC-MIP at comet 67P/Churyumov-Gerasimenko. 20th EGU
General Assembly, Apr 2018, Vienne, Austria. pp.15086. insu-03566322

HAL Id: insu-03566322
https://insu.hal.science/insu-03566322
Submitted on 11 Feb 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://insu.hal.science/insu-03566322
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Geophysical Research Abstracts
Vol. 20, EGU2018-15086, 2018

EGU General Assembly 2018 EG U
© Author(s) 2018. CC Attribution 4.0 license.

Observations of mixed warm and cold electrons with RPC-MIP at comet
67P/Churyumov-Gerasimenko

Nicolas Gilet (1), Pierre Henri (1), Anders Eriksson (2), Xavier Vallieres (1), Gaétan Wattieaux (3), Ingo Richter
(4), Jérdome Moré€ (1), Orélien Randriamboarison (1), Elias Odelstad (2,5), Fredrik Johansson (2,5)

(1) Laboratoire de Physique et Chimie de I’Environnement et de I’Espace (LPC2E), CNRS, Université d’Orléans, Orléans,
France (ngilet@cnrs-orleans.fr), (2) Swedish Institute of Space Physics, Uppsala, Sweden, (3) Université de Toulouse,
LAPLACE-UMR 5213, Toulouse, France, (4) Institut fiir Geophysik und extraterrestrische Physik, TU Braunschweig,
Braunschweig, Germany, (5) Department of Physics and Astronomy, Uppsala University, Sweden

In the ionosphere of the comet 67P/Churyumov-Gerasimenko, the Rosetta Plasma Consortium (RPC) instruments
have been measuring the plasma environment during more than two years from August 2014 to September 2016.
The Ion Electron Sensor (RPC-IES) and the Langmuir Probes (RPC-LAP) onboard the Rosetta orbiter reported
different electron populations: (i) a suprathermal electron component (40-100 eV), (ii) a warm electron component
of cometary origin (5-10 eV) and (iii) a cold component (<1 eV) of electrons thermalized by collisions with
neutrals.

The Mutual Impedance Probe (RPC-MIP) has been operated to measure the total electron density. Gilet et
al. (2017) simulated the mutual impedance response for a probe immerged in a two-electron temperature plasma,
with both cold and warm component modelled by a Maxwellian distribution.

Through a direct comparison between simulated and measured mutual impedance spectra, the density and
the temperature of the two electron populations have been retrieved. This study focuses on three events: (i)
on 2015 November 1st in the magnetized cometary plasma near perihelion (1.4 AU), (ii) inside a diamagnetic
(unmagnetized) region on 2015 November 20, still near perihelion, and (iii) far from perihelion (3.2 AU) on 2016
May 23.

We illustrate the dynamics of the cold and warm electron populations and show that cold electrons can be
transported along the magnetic field far from the electron-neutral collision dominated region where electrons are
expected to have cooled down.



