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Pioneer Venus Observations of Plasma and Field Structure
in the Near Wake of Venus
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Ionospheric plasma density depletions or ‘holes’ are observed by the Pioneer Venus orbiter in
association with radial magnetic fields in the near wake of Venus. This report presents examples of the
collected observations of these unexpected features of the Venus nightside ionosphere obtained by the
Langmuir probe, magnetometer, ion mass spectrometer, retarding potential analyzer, plasma analyz-
er, and electric field experiments. The connection between plasma density depletions and temperature
changes, changes in ion composition, plasma wave emissions, and magnetic fields with a substantial
radial component is illustrated. Mechanisms that may be responsible for the formation and mainte-
nance of holes are suggested.

INTRODUCTION

Localized depletions of plasma density or ‘holes’ in the
nightside ionosphere of Venus were first mentioned by
Brace et al. [1980] in an overview of the results of the
Langmuir probe experiment on the Pioneer Venus Orbiter,
although H. A. Taylor et al. [1979] had noted the structured
nature of the altitude profiles of the nightside ion density
earlier in the mission. Fhese depletions in ionospheric plas-
ma density were later found to be related to the presence of
magnetic ficlds with substantial vertical components in a
region slightly west of the midnight meridian {Brace et al.,
1982]. In this letter the collected data from several repre-
sentative cases are presented for the purpose of producing
an overview of the available information on this as yet
unexplained phenomenon.



