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CURRENTS, FIELDS, AND POTENTIALS
IN THE IONOSPHERE OF VENUS

D. M. Hurley! and P. A. Cloutier!

Law and Cloutier have developed a complete picture
of the magnetic field in the dayside ionosphere of
Venus. Their investigation is based upon observa-
tions from the Pioneer Venus Orbiter (PVO) magne-
tometer instrument. We embed the model magnetic
field to a model ionosphere and perform several anal-
yses. First of all, we determine the electric currents
associated with the magnetic field configuration. We
use the model atmosphere to transform the current
into an electric field map of the region. Then, we ex-
amine the field aligned current and cross field current
to investigate the potential drops along field lines. In
doing so, we derive the map of the ionospheric elec-
tric potential for the dayside of Venus.

1 Dept. of Space Physics and Astronomy, Rice Univer-
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SPECTRA AND NEURAL NETWORKS FOR
THE SPECIFICATION OF STORM-TIME
ENERGETIC ELECTRONS AT
GEOSTATIONARY ORBIT

J. W. Freeman® and T. P. O’Brien?

Electrons whose energy is of the order MeV have
been implicated in the failure and malfunction of
Geostationary spacecraft. It is, therefore, impor-
tant to be able to specify and even forecast the flux
of these particles during and following geomagnetic
storms. A first step is the understanding of their
spectral properties and their relationship to lower en-
ergy electrons that can already be modeled.

At Geosynchronous orbit, the fluxes of electrons
whose energies range from 100 keV to 2 MeV fall off
with increasing energy according to a power-law. On
a log-log plot, this spectrum appears as a line, with
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slope and offset parameters. We note that the spec-
trum parameters vary in time, but that the overall
power-law persists. We present our preliminary ef-
forts modeling these parameters with an Artificial
Neural Network. We have begun our investigation
with the geomagnetic storm in early November, 1993.

We report initial success using simultaneous input
values from Dst, satellite local time, and satellite-
measured flux in the 30-45 keV channel. The ANN
performs reasonably well throughout most of the
storm and during the recovery phase. However, we
believe the simultaneous input to be insufficient for
modeling the full behavior of the spectrum. We have
not yet implemented any historical information as
inputs to the ANN. With such additional inputs, we
expect the accuracy to improve.

! Dept. of Space Physics and Astronomy, Rice Univer-
sity, Houston, TX, USA; freeman@alfven.rice.edu.

SPECTROPHOTOMETRIC DATA OF THE
CENTRAL STAR OF THE PLANETARY
NEBULA LMC N66. QUANTITATIVE ANALYSIS
OF ITS WN TYPE SPECTRUM!

M. Pefia?, W.-R. Hamann?, L. Koesterke?,
J. Maza*, R. H. Méndez®, M. Peimbert?,
M. T. Ruiz?, and S. Torres-Peimbert?

HST, IUE and ground-based observations of the
central star of the LMC planetary nebula N66
(CSN66), obtained in different epochs, are pre-
sented. Since 1990 CSN66 has shown remarkable
short- and long-term spectroscopic and photometric
changes amounting to more than 3 magnitudes in the
optical. Expanding model atmospheres have been
constructed to fit observations from different epochs.
Fits provide the chemical composition, the funda-
mental stellar parameters, Ly, Ti, R«, the mass-loss
rate and the wind velocity. From our best models
we found that CSNG66 is a very luminous He star
(X/Y < 0.1), with a small amount of N, under-
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going a violent and unstable mass loss event. The
photospheric chemical abundances correspond to the
equilibrium CNO nuclear burning values, while the
nebula has a normal chemical composition. Mod-
els fitting data from different epochs show that the
fundamental stellar parameters remain constant with
time, with values log L./Lgy = 4.53 £ 0.10, T, =
93300 K, and R, = 0.71 Rg. The short- and long-
term stellar variations are produced by large changes
in the mass-loss rate, which varies by large factors,
from M < 8 x 1077 Mg yr~! in 1983 (pre-outburst
epoch) to M = 2.5 x 10~5 My yr~! in early 1995
(maximum stellar brightness). No evidence to sup-
port the suggestion that the outburst was due to a
late thermal pulse was found. We propose that the
event taking place in CS N66 was produced by an at-
mospheric instability similar to those triggering the
giant eruptions of Population I LBV stars. We briefly
discuss an approach to the Eddington-limit due to
changes in the opacity and a non-radial pulsational
instability as two possible mechanism which could
have caused the atmospheric outburst.

! Based on observations made with the NASA/ESA Hub-
ble Space Telescope, the IUE satellite, and at Cerro
Tololo InterAmerican Observatory. ‘
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SHAPING BIPOLAR AND ELLIPTICAL

PLANETARY NEBULAE: EFFECTS OF STELLAR

ROTATION AND MAGNETIC FIELDS

G. Garcia-Segural, N. Langer?,
M. Rézyczka®, and J. Francol

We present hydrodynamical and magn’eto—hydrody—
namical simulations for the evolution of planetary
nebulae formed through the interaction of two suc-
ceeding constant stellar winds. The latitudal depen-
dance of the wind parameters are described by a sin-
gle wind function in our calculations. We explore
various relevant parameters, including the effects of
stellar rotation, ionizing radiation field and stellar
magnetic field, and a catalogue of resulting nebula
shapes is generated.

We find that strongly bipolar nebulae can be ob-
tained when the stellar rotational velocity, vyot, ap-
proaches the critical rotational velocity, vey:, at the
asymptotic giant branch (AGB) phase. As an exam-

ple, the shape of the Hourglass Nebula (MyCn18) is
obtained for the value of the ratio Q = vrot/Veris &
0.98. We estimate the evolution of the rotation rate
and of the critical rotation rate in thermally pulsing
AGB stars and find a plausible scenario which pre-
dicts critical rotation at the tip of the ABG for single
stars with an initial mass of more than ~ 1.3 M.

When a stellar magnetic field is combined with
the effect of the rotation at the AGB phase, highly
collimated bipolar nebulae can be obtained such as
M2-9 or He 2-437. Provided that the field is suf-
ficiently strong, the formation of ansae and jets in
the polar regions of the nebula have also been found,
such as IC 4593. On the other hand, weaker fields
can account for classical elliptical nebulae such as
NGC 6905 even in nonrotating (i.e., spherically sym-
metric) AGB winds.

Photoionization was found to be important in pro-
ducing dynamical effects. It generates irregularities
in the shape of the simulated nebulae, and may be
responsible for the formation of irregularly shaped
planetary nebulae, such as Sh 2-71 or WeSb 4. It
also leads to the formation of cometary knots, pref-
erentially at the equatorial region, similar to those
seen in the Helix nebula (NGC7293).
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CHEMODYNAMICAL MODEL OF THE

GALAXY: ABUNDANCE GRADIENTS

PREDICTED FOR H II REGIONS AND
PLANETARY NEBULAE

C. Allen!, L. Carigi!, and M. Peimbert!

We present a chemodynamical evolution model of the
Galaxy to determine chemical abundance gradients
of different stellar populations. From this model we
have determined the abundance gradients expected
for HII regions as well as for planetary nebulae of dif-
ferent ages and different kinematical properties. We
have compared the model predicted gradients with
those derived from PNe of Types I, II and III. From
this comparison we conclude that only about half of
the stars evolving toward the white dwarf stage pro-
duce PNe and that the less massive stars are less
likely to produce PNe. Other arguments supporting
the previous conclusions are presented.

! Instituto de Astronomia, UNAM, México, D.F.,
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