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ABSTRACT

The Ion and Electron Sensor (IES), as well as other members of the Rosetta Plasma
Consortium (RPC) on board the Rosetta spacecraft have been measuring the char-
acteristics of the solar wind almost continuously since arrival at 67P/Churyumov-
Gerasimenko (CG) in August 2014. An important process at a comet is the so-called
pickup process in which a newly ionized atom or molecule begins gyrating about the
interplanetary magnetic field, is accelerated in the process and carried along with the
solar wind. Within a month after comet arrival, while Rosetta was <100 km from CG,
we began to observe low-energy (<20 eV) positive ions. We believe that these are newly
formed from cometary neutrals near Rosetta and attracted to the negative spacecraft
(S/C) potential. These ions were in the early phase of pickup and had not yet reached
the energy they would after at least one full gyration about the magnetic field. As
CG increased its activity the flux and energy of the measured pickup ions increased
intermittently while the solar wind appeared intermittently as well. By about the end
of April 2015 the solar wind had become very faint until it eventually disappeared
from the IES field of view. We then began to see ions at the highest energy levels of
IES, >10 keV for a few days then intermittently through the remainder of the mission,
but lower energy ( few keV) pickup ions were also observed. As of early February 2016
the solar wind reappeared more consistently. We believe that the disappearance of the
solar wind in the IES field of view is the result of interaction with the pickup ions and
the eventual formation of a cavity that excluded the solar wind.

Key words: comets: individual: 67P/Churyumov-Gerasimenko – plasmas – methods:
data analysis

1 INTRODUCTION

Previous missions to comets that included plasma payloads,
such as Giotto to Halley (Reinhard 1988), ICE to comet
Giacobini-Zinner (GZ) (von Rosenvinge et al. 1986), and
Deep Space 1 (DS-1) to comet Borrelly (Nelson et al. 2004)
were fast flybys, allowing only snapshots at instants of time
over broad regions of space (but with no repeating of mea-
surements possible) of the plasma properties. The flybys in

⋆ E-mail: rgoldstein@swri.edu

each of these missions occurred at distances from the nucleus
much greater than the distances sampled by Rosetta at CG.
These missions however did provide us with important in-
formation about how comets work and allowed comparison
of measurements with predictions of models. For example,
Johnstone et al. (1987) and Neugebauer et al. (1987) de-
scribed the results of measurements of plasma structure and
characteristics during the Giotto flyby of Halley. The struc-
ture of the tail of GZ was described by Bame et al. (1986).
Richter et al. (2011) have discussed measurements of the
magnetic field and plasma during the DS-1 flyby of Borrelly.

© 2017 The Authors
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APPENDIX

The IES data used for preparation of this report are available
from both the NASA PDS (https://pds.nasa.gov/) as well
as the ESA PSA (https://archives.esac.esa.int/psa/) archive
web sites. Level 3 IES data (differential energy flux) have
also been submitted and are currently under review. Ques-
tions about the use of these resources may be sent to the
author.

This paper has been typeset from a TEX/LATEX file prepared by

the author.
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