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Fig. 8. Vertical electron density profiles in the deep nightside
ionosphere of Venus as observed with Pioneer Venus. (a) high solar
activity (1979); (b) low solar activity (1986).
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Fig. 18. (a,b) Variation of several ion species with SZA for a fixed altitude of 200 km as measured by the OIMS at solar maximum.
The measurements were taken from the outbound leg of orbits at a latitude of 8° N and represent, for the most part, quiet conditions

(from [Taylor et al., 1980a])).
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Figure 8. Smoothed OIMS ion density profiles from orbit 506. At periapsis, the SZA
was 150.9° and the local time was 22.2 hr.
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Figure 1. Smoothed ion density profiles measured by the OIMS on orbit 200. The
solar zenith angle at periapsis was 25.7°, and the local time was about 13.4 hr. 28+
denotes CO* + Nj.
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Fig. 23. Total electron temperature measured by the OETP within three
altitude intervals, 160 -170, 260 - 280, and 550 - 650 km as a function ot
SZA. The solid lines are empirical model values at the indicated altitudes
derived from median values of the individual measurements, the latter
indicated by the dots. The data base consists of measurements within the
ionosphere from Dec 1978 to Dec 1982, the period of solar maximum
(adapted from [Theis et al., 1984]).
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Fig. 3. PVO periapsis altitude (h) and the OETP daily measurements of the solar EUV flux (Vgyy) between 1979 and 1989 (from
[Brace et al., 1990]). Up to the present time (April 1991), the PVO periapsis altitude has been below 500 km only during solar max-

imum, and it has been above 1900 km only during solar minimum.
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Nightside Ionization Sources
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Fig. 27. Bulk ionospheric velocity field separated into dawn and dusk hemispheres. The altitude scale above the planet surface is
four times that of the planet. The low altitude field in the dawn hemisphere suggests that a neutral atmospheric super rotation may
be exerting an influence on the flow (from [Miller and Knudsen, 1987]).
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Fig. 34. Median suprathermal electron energy spectra measured in the
Venus umbra at solar maximum in the altitude interval 1000-2000 km by the
PVO ORPA and at solar minimum by the Venera 9 and 10 hemispherical
retarding potential analyzer ( adapted from [Knudsen and Miller, 1985]).
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Fig. 13. Change in differential electron flux as the PVO spacecraft passed from the ionosphere into the ionosheath (magnetosheath)
at solar maximum (from [Spenner et al., 1980]). The spectrum changed from one characteristic of ionospheric photoelectrons to one
characteristic of the ionosheath electrons.
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Fig. 2. Same as Figure 1 but for orbit 531, with the addition of ion temperature (7;) measurements from the
retarding potential analyzer (bottom). Note the similarity of this orbit to orbit 530 (Figure 1), which occurred 24 hours
earlier.
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Fig. 29. lonospheric holes present in several orbits that otherwise exhibit a
fully established nightside ionosphere (from [Brace et al., 1982b]).
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Fig. 1. Pioneer Venus traversal of two holes. The concentrations of 0+, Bt and 0,+
(which is minor in concentration except as periapsis P is approached) is plotted as a
function of latitude. 0% is generally the major ion outside the holes while H* becomes
more dominant within them. The magnetic field on this orbit became intensified within
the inbound and outbound detected holes, while the electron temperature cooled [Luhmann
et al., 1982].
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MAGNETOTA),

Fig. 11. A conceptual view of the evolution of an interplanetary field line entering the northern dayside ionosphere,
convecting over the northern polar cap, and pulling out of the ionosphere to form a hole on the nightside somewhere
north of the equator. Those field lines which convect over the southern pole would form a similar hole south of the
equator. Thus conjugate north-south pairs of holes would be expected.
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Fig. 31. PVO orbit segments where holes were detected are projected onto the nightside planet after rotation into the Y-Z plane of
the solar wind magnetic coordinate system (left). Holes with magnetic field directed sunward are plotted with crosses, and holes
with magnetic field directed antisunward, with circles. This organization of the segments is consistent with the hole magnetic fields
originating in the draped solar wind magnetic field (right) (adapted from [Marubashi et al., 1985]).
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Fig. 35. Example of a disappearing nightside ionosphere at solar maximum.
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Fig. 7. Vertical electron density profiles in the Venus trans-
terminator ionosphere (90°<SZA<100°) as observed by Pioneer
Venus. (a) high solar activity (1979, 80); (b) low solar activity
(1984, 86); (c) Vertical electron density profiles in the Mars
transterminator ionosphere observed by Mariner 9, and Vikings 1
and 2. The solar zenith angles are shown above each profile.
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Fig. 3. The spectrum of electron fluxes averaged
over a 20-min interval, characteristic of the
Martian magnetotail lobes. The omnidirectional
flux of electrons with energy E > 30 eV is
approximately j ~ 2 x 10° cm™2 s°1.
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Figure 1. Electron density profiles in the night-
time ionosphere of Mars; dashed and solid lines show
Viking 1 and 2 radio occultation measurements for or-
bits 374 and 216, respectively. line with solid cir-
cles, present calculation using analytical yield spectrum
method and the source of magnetotail electron spec-
tra; dotted line, multistream method using the source
of magnetotail electron spectra [from Foz et al., 1993];
plusses, multi stream method using the source of hor-
izontal plasma transport [from Foz et al., 1993]; lines
with solid boxes, multistream method using the com-
bined sources of magnetotail electron precipitation and
horizontal plasma transport [from Foz et al., 1993].
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