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During the period of intense solar activity in Octo-
ber/November 2003, Ulysses was a little more than 5.2
AU from the Sun, and between about 4 and 6 degrees
North of the heliographic equator. During the same
period its heliographic longitude with respect to Earth
decreased by about 1 degree per day starting from 128
degrees west of Earth on Oct. 22 (day 295), when the
large active region No. 486 rotated onto the face of the
Sun. Exceptionally strong solar activity began with an
X17 flare having an X-ray maximum at 1110 on Oct.
28 (Day 301), and continued at least through Nov. 4
(Day 308), when an X28 flare occurred near the Sun’s
west limb. Protons with energy >40 MeV from the
Oct. 28 event had clearly begun to arrive at Ulysses
by 2300 UT, showing a rapid increase in intensity and
strong outward flow along the interplanetary magnetic
field. At energies of 2-4 MeV, proton intensities, al-
ready somewhat elevated, showed a clear and abrupt
increase, also with strong particle flow outward along
the field, several hours earlier at about 1700 UT, while
5-10 MeV electrons showed a very minor increase in
intensity starting about 2300 UT, but did not show a
large increase (again with outward flow) until 0600 UT
on Oct. 29. For the protons, outward flow along a very
quiet magnetic field persisted during a smooth decay
(at high energies) and during a period with little in-
tensity change (at low energies) until Nov. 7 (day 311).
Other large X-class flares observed on Oct. 29, Nov. 2,
and the X28 on Nov. 4, all of which produced signifi-
cant particle flux increases at 1 AU, produced no clear
increases in the particle fluxes at Ulysses. A second on-
set with a much softer energy spectrum began on Nov.
8 and continued through a period of disturbed mag-
netic structure until Nov. 14 (day 318) when a rapid
decrease in intensity of the high-energy particles be-
gan. The decrease was associated with a progressive

increase in solar wind speed towards the maximum of
1000 km/s observed on Nov. 15. We will present a
comprehensive report of the particle intensities, spec-
tra, and anisotropies from the COSPIN energetic par-
ticle telescopes, and will attempt to relate them to the
evolving interplanetary disturbances initiated by the
solar events. The instruments provide measurements
over a proton energy range from 0.3 MeV up to GeV
energies, and for electrons from a few MeV up to >100
MeV
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A series of very large relativistic solar proton events
occurred in October-November 2003. During this pe-
riod, many instruments observed events associated with
this solar activity, such as large geomagnetic storms,
cosmic ray ground level enhancements (GLE) and For-
bush decreases. The global network of high energy cos-
mic ray observatories on Barth is able to measure pre-
cisely temporal variations of cosmic ray streaming (the
anisotropy of intensity) from those events. We use data
of the ll-station “Spaceship Earth” network of high-
latitude neutron monitors and the ground-based muon
detector network to analyze three types of anisotropies:
Loss cone, bidirectional streaming, and Bx Vn. Loss
cone anisotropy is a cosmic ray intensity deficit in the
small pitch angle region.
~10% of an interplanetary scattering mean free path
ahead of the shock front, which implies that it may be
observed as a precursor of the CME shock impacting
Earth. Bidirectional streaming is a type of second order
anisotropy and indicates the presence of ejecta around
Earth. The BX Vn anisotropy is produced from density
(n) gradients associated with the cosmic ray depleted
region in and near the CME. This anisotropy allows
us to deduce the near-Earth trajectory of the ejecta.
We will report temporal variations of anisotropies and

This anisotropy may exist

discuss precursor anisotropies, bidirectional streaming,
and the orientation of ejecta for each storm event dur-
ing this solar high activity period. This work is sup-
ported in part by U.S. NSF grants ATM-0207196 and
ATM-0000315 and in part by the joint research pro-
gram of the Solar-Terrestrial Environment Laboratory,
Nagoya University.

URL: http://www.bartol.udel.edu/~neutronm/
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Solar wind electron distributions near 1 AU are gen-
erally well described as a superposition of two distinct
components: a cool core or thermal component and
a relatively hot suprathermal component. The break-
point between these two populations commonly occurs
at about 60 eV at 1 AU. The suprathermal compo-
nent carries the solar wind electron heat flux, is al-
most always nearly collisionless, behaves largely as a
test particle population streaming freely through the
solar wind along the heliospheric magnetic field, and
is commonly highly anisotropic in the solar wind rest
frame. In this lecture I demonstrate some of the re-
markable spatial and temporal intensity and pitch an-
gle variability of the suprathermal electron component
at energies below about 1.4 keV, relate that variability
to different solar and heliospheric proc . and illus-
trate aspects of the large-scale magnetic topology of
the heliosphere revealed by suprathermal electron ob-
servations.

SH41A CC: 220 C-E = Thursday
0830h

Solar Wind I Posters

Presiding: P Riley, Science
Applications International Corporations
B J Vasquez, University of New
Hampshire

SH41A-01 0830h POSTER

Recent Developments in the Virtual
Heliospheric Observatory (VHO)

Adam Szabol (301 286-5726;
Adam.Szabo@nasa.gov); Andrew Davis?
(ad@srl.caltech.edu); George Ho3
(george.ho@jhuapl.edu); Fred Ipavich?
(ipavich@umtof.umd.edu); Justin C Kasper5

(jck@space.mit.edu); Davin Larson®

(davin@ssl.berkeley.edu); Tom Narock®

(Tom.Narock@gsfc.nasa.gov); Aaron Roberts!

(Aaron.Roberts@nasa.gov); Peter SchroederS

(peters@ssl.berkeley.edu); Ruth Skoug’

(rskoug@lanl.gov); John T Steinberg’

(jsteinberg@lanl.gov); Jon Vandegriff3
(Jon.Vandegriff@jhuapl.edu)

INASA Goddard Space Flight Center, Code 690,
Greenbelt, MD 20771, United States

2 Caltech, MC 220-47 Morrisroe, Pasadena, CA 91125,
United States

3JHU/AI’L7 11100 John Hopkins Rd., Laurel, MD
20723, United States

4y, Maryland, Dept.
20742, United States

Physics, College Park, MD

SMIT/CSR, 77 Massachusetts Ave., Cambridge, MA
02139, United States

6U. of California, SSL, Berkeley, CA 94720, United
States

7Los Alamos National Laboratory, NIS-1, Los Alamos,
NM 87545, United States

JA385

813 GSI, 3750 Centerview Dr., Chantilly, VA 20151,

United States

The Virtual Heliospheric Observatory (VHO) is the
currently developed distributed data system for the
NASA Sun-Earth Connection heliospheric data sets.
The purpose of this middleware, remote data distribu-
tion system is to bring the same data products avail-
able to the PI sites to the general scientific users as
quickly as it is generated via a uniform interface and
with proper description of the data content. The lat-
est versions of the data dictionary used for the VHO
metadata generation along with prototype interfaces

2004 Joint Assembly

currently tested will be presented.

URL: http://vho.nasa.gov
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MH4D (Magnetohydrodynamics on a TETRAhedral
Domain) is a numerical algorithm to solve the resis-
tive and viscous MHD equations on an unstructured
grid of tetrahedra. MH4D is device independent and
runs on desktop computers as well as massively-parallel
systems. Thanks to the use of an unstructured grid,
the computational domain can be of arbitrary shape
and the resolution can be increased in the regions of
physical interest. Consequently, a wide range of spa-
tial scales can be studied at the same time, for exam-
ple active regions can be embedded in the large scale
corona. A variational formulation of the differential
operators ensures accuracy and the preservation of the
analytical properties of the operators (V - B = 0), and
self-adjointness of the resistive and viscous operators.
The combined semi-implicit treatment of the waves and
implicit formulation of the diffusive operators can ac-
commodate the wide range of time scales present in the
solar corona. The capability of mesh refinement and
coarsening is also included. We will present some new
results obtained with the full MHD algorith on the IBM
SP3.
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We have measured ultraviolet spectroscopic parame-

ters as a function of heliocentric distance for more than
85 coronal holes, in order to characterize the physical
properties of coronal holes at different phases of the
solar cycle. The Ultraviolet Coronagraph Spectrome-
ter (UVCS) aboard SOHO was used to observed O VI
(103.2 and 103.7 nm) and H I Lyman alpha (121.6 nm)
emission lines to determine kinetic temperatures, av-
erage densities, and outflow speeds in coronal holes.
UVCS observations provide unique information on the
heating and acceleration processes in the corona. Our
previous analyses of UVCS observations have shown
that solar minimum (polar) and solar maximum (equa-

torial) coronal holes produce different acceleration pro-
files and have different oxygen kinetic temperatures.
We also examine the differences in the characteristics
of representative coronal holes producing a variety of
high-speed conditions (550-800 km/s) at 1 AU. These
analyses provide limits on the coronal plasma proper-
ties and put constraints on the physical processes that
are responsible for the heating of the extended corona
and the acceleration of the solar wind. This work is
supported by NASA under Grant NAG5-12865 to the
Smithsonian Astrophysical Observatory, by the Italian
Space Agency and by PRODEX (Swiss contribution).
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An investigation of 229 interplanetary type II ra-
dio bursts and the associated white-light coronal mass
ejections (CMEs) is presented. The radio bursts were
detected by the Wind/WAVES experiment in the 1-
14 MHz (decameter-hectometric, DH) range, while the
CMESs were observed by the Solar and Heliospheric Ob-
servatory (SOHO). The study period, 1997-2003, en-
compasses the current solar cycle (23) between mini-
mum and beyond maximum. We could only find 144
solar flares associated with DH type IIs. We obtained
the difference onset times (solar flare - DH type II)
and found that DH type IIs onset is well after the
flares. On the other hand the difference between CME
and DH type II onset times indicates that the type IT
bursts occur well after the CME onset. The present
study suggests that the CMEs are more likely to be
the source of the shocks responsible for the type II
bursts. We extended the study to metric type II bursts
and found that they are after the CMEs and flares. A
chronological order of these phenonmena is CME, flare,
metric type II, and DH type II. Work supported by
NASA/LWS and NSF/SHINE Programs
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Flux rope fitting (FRF) techniques have been shown
to be an invaluable tool for extracting information
about the properties of a sub-class of CMEs in the solar
wind. However, it has proven difficult to assess their
accuracy since the underlying global structure of the
CME cannot be independently determined. In contrast,
large-scale MHD simulations of CME evolution can pro-
vide both a global view as well as localized timeseries at
specific points in space. In this study we apply 5 differ-
ent fitting techniques to 2 hypothetical timeseries de-
rived from MHD simulation results. Independent teams
performed the analysis of the events in “blind tests”,
for which no information, other than the timeseries,
was provided. From the results, we infer the follow-
ing: (1) Accuracy decreases markedly with increasingly
glancing encounters; (2) Correct identification of the
boundaries of the flux rope can be a significant lim-
iter; and (3) Results from techniques that infer global
morphology must be viewed with caution. In spite of
these limitations, FRF techniques remain a useful tool
for describing in situ observations of flux rope CMEs.
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Suprathermal electrons (E>80eV) carry heat flux
away from the Sun. Their distributions can be sepa-
rated into an isotropic halo and a focused strahl par-
allel or antiparallel to the solar wind magnetic field.
Processes controlling the observed strahl are not well
understood. Insight into these processes has impor-
tant implications for models of heliospheric magnetic
flux. We define a parameter to characterise electron
pitch angle anisotropy (and hence in effect the strength
of the strahl) and investigate its behaviour using data
for 1995 from the Wind 3DP instrument. We show
that anisotropy is strongly controlled by a combina-
tion of suprathermal electron flux integrated over pitch
angle and plasma beta. Using these parameters, we
apply multiple linear regression to simulate pitch an-
gle anisotropy. There is excellent correspondence be-
tween the simulated value and the observed anisotropy,
throughout the solar wind, implying that both total
electron flux and plasma beta control the observed
anisotropy. The results suggest that the strength of
the strahl depends strongly on the strength of its so-
lar source, but that local plasma conditions can in-
duce electron scattering and substantially weaken the
strahl.
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Hourly averaged Wind and ACE solar wind mag-
netic field and plasma parameters, built from 1-4 min
data time-shifted to Earth, have been analyzed to de-
termine: scale lengths of solar wind structures; sys-
tematic offsets between data sources; and random dif-
ferences between concurrent parameter values. Dur-
ing the solar active years 1998-9, autocorrelation func-
tions (ACF) in Bt, Bx and Bz fall from unity at zero
lag to 0.75, 0.62 and 0.26 at lags of 6 hours. For
the solar quiet years, the ACF’s are 0.64, 0.50 and
0.19. For plasma proton flow speed and logs of den-
sity and temperature, for solar active (solar quiet) pe-
riod, the 6-hour-lag ACF’s are 0.91, 0.78, 0.74 (0.92,
0.70, 0.77). Flow speed remains highly correlated over
1350 Re, IMF intensity and flow density and temper-
ature have shorter scales comparable to each other,
sector-structure-organized ecliptic-plane field compo-
nents have yet shorter scales, Bz has the shortest scale,
with its ACF falling to 0.5 at about lag=2 hours. Scales
lengths are greater during solar active periods than
during solar quiet periods for some parameters and are
equivalent for others. Wind-ACE 1998-9 cross correla-
tions at zero lag, in an ”"impact parameter” (IP) bin of
0-60 Re, are in the range 0.970-0.995, except for tem-
perature with 0.907. Corresponding values in the 60-
120 Re bin are different by less than .01 except that the
temperature value unexpectedly increases by .03 while
the Bx and Bz values decrease by .02 and .04. RMS
differences between (Wind, ACE) values and a best fit
linear regression line, for IP < 60Re (60-120 Re), are
0.21 (0.23) nT (Bt), 0.44 (0.64) nT (Bx), 0.50 (0.95)
nT (Bz), 4.6 (5.6) km/s (V), 0.053 (0.054) (log N), and
0.114 (0.110) (log T). Hourly averages obtained off the
sun-Earth line cannot be taken as representing condi-
tions at the bow shock nose with greater accuracy than
these RMS differences. The primary finding in per-
forming linear regressions is that the moments-based
ACE/SWEPAM proton densities are up to 17% greater
than the fits-based Wind/SWE proton parameters.

URL: http://nssdc.gsfc.nasa.gov /ftphelper/
merged.html
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We present preliminary results of a study of the
charge state ratio as well as the magnetic structure

characteristics of 154 interplanetary coronal mass e
tions (ICMEs) observed at 1 AU by the ACE and Wind
spacecrafts. Measurements of charge state composition
in the solar wind combined with magnetic field struc-
tures are important to understand the physical condi-
tions in the source regions of the solar wind. We used
magnetic field (Wind and ACE), plasma (Wind) and
ion composition (ACE) data over a period of time from
1998 to 2002. All the events were indentified using the
low proton temperature criterion, a common plasma
signature of ICMEs. According to their magnetic field
structure, the 154 events were classified as magnetic
cloud, non-cloud and complex ICMEs. The later one is
refered to a magnetic clouds that are followed and/or
preceded by another ICME. We discuss the differences
and similarities of our results with those of previous
studies. Supported by NSF/SHINE, NASA/LWS, and
CONACyT.
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One of the primary goals of the Center for Inte-
grated Space-weather Modelling (CISM) effort is to as-
sess and improve prediction of the solar wind conditions
in near-Earth space, arising from both quasi-steady and
transient structures. To achieve forecast times of a day
or more, such predictions must be made on the basis of
remote solar observations. However, the current lack
of magnetic field measurements in the corona severely
limits our ability to forecast the 1 AU magnetic field
strengths resulting from the interplanetary manifesta-
tions of coronal mass ejections. In this study we in-
vestigate the empirical relation between magnetic field
strength and speed of both magnetic cloud and non-
cloud ICMEs at 1 AU. In particular, we analyze to what
degree compression controls the magnetic field in both
the sheath region ahead of a fast-moving ICME and in
the body of the ICME itself. We then investigate the
feasibility of using this empirical relation in combina-
tion with the relation between the coronal and 1 AU
speeds to provide an advanced forecast of the magnetic
properties of ICMEs in near-Earth space.
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Three dimensional power spectra in the
solar wind at 1AU
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Observations and theory motivate the study of pos-
sible anisotropy in the turbulent fluctuations of the so-
lar wind, with respect to the large-scale magnetic field.
We analize data from the ACE specraft, at 1AU, es-
sentially in the ecliptic plane. We present an analysis
of reduced spectra for the helicity, velocity, magnetic
and Elsasser fluctuations, at different orientations with
respect to the mean magnetic field. The implications
to standard models of the solar wind fluctuations are
briefly discussed. This work was in part supported by
the NASA grants NNG04GA54G and NAG5-11603

Cite abstracts as: Authors (2004), Title, Eos. Trans. AGU, 85(17), Joint Assembly Suppl., Abstract ###H#HH#-#H#.
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‘We consider the acceleration of test particles in non-
uniform electric and magnetic fields obtained from di-
rect numerical solutions of the MHD equations in a tur-
bulent regime. Numerical experiments are performed
for cases with and without a strong background mag-
netic field and results are compared. Distribution func-
tions of the particles velocities are computed at short
time scales and the appearance of anisotropic effects
is studied. We found different behavior according to
the particle motion lengthscale compared to the turbu-
lent correlation scale and the dissipative scales. An ac-
celeration mechanism by fields in reconnection geome-
tries is proposed to explain qualitatively the behavior
of the particles. A question remains as to how these re-
sults relate to the understanding of the self-consistent
heating of solar protons and electrons. Work supported
by NSF grant ATM-9977692 and DOE grant DE-FGO02-
98ER54490.
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We study the effect of a large amplitude left-hand
polarized wave on the two stream ion-acoustic instabil-
ities. We show that the presence of a finite left-handed
polarized amplitude wave produces electrostatic insta-
bilities above a threshold amplitude. These instabili-
ties occur when the phase velocities of the ion-acoustic
waves become equal due to the action of the nonlinear
We examine their growth rates and threshold
amplitude behaviour as a function of the beam speed,
temperature, and large amplitude wave frequency

wave.
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‘We have identified about 50 fast, forward-
propagating interplanetary shocks observed by the
Wind spacecraft in the time when Interball-1/Magion-
4 measurements were available in the solar wind or in
the magnetosheath in order to investigate the influ-
ence of shock parameters on disturbances following the
shock arrival near to the Earth. We have determined
the angle between shock front normal and the inter-
planetary magnetic field (IMF) direction and jumps of
plasma and magnetic field parameters across the shock
and tried to find their correlation with corresponding
parameters in the magnetosheath. Multipoint observa-
tions allow us to compare the shock speeds computed
from the jump conditions and from the propagation
time. These speeds agree rather well in the solar wind,
whereas we have found a significant difference in the
magnetosheath.
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In more than three decades, spacecraft have crossed
the terrestrial bow shock tens of thousand times provid-
ing enough data to construct bow shock models by fit-
ting various model surfaces to the observations. How-
ever, the existing models often employ controversial
techniques that are no longer necessary or, at least,
their validity should be investigated. In particular, the
popular model of Peredo et al. [1995] employed the
method of averaging consecutive bow shock crossings
into a single data point even when the first and last
crossings were separated by hours. Furthermore, they
took the upstream properties as 1-hour averages which
may improperly parametrize the bow shock for varying
solar wind conditions. We will compare the Peredo et
al. model with our new bow shock model employing the
same functional form but with every single bow shock
crossing used independently together with the 5-minute
averages of the upstream parameters. We will discuss
the new insights gained from our new model employed
to the recently completed large IMP-8 database along
with HEOS-2 and MAGION-4 observations.
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We analyze 10 large solar energetic particle events
detected by the Ulysses spacecraft at high heliolati-
tudes during the recent solar maximum polar passes.
The time intensity profiles from the Ulysses KET
instrument are compared with those measured by
SOHO/COSTEP and GOES near Earth. Surprisingly,
the intensity of < 100 MeV protons differs only by a
factor of 2 to 3 at latitudes > 50, while the correspond-
ing intensity at Earth varies by several orders of mag-
nitude. We find no correlation of the Ulysses peak in-
tensities and fluences with respect to the flare location
for the first two days. This implies: 1) nearly isotropic
injection to high heliolatitudes, and 2) similar propa-
gation mechanismen during the first two days of the
event. We find that cross-field particle transport but
not the presence of a shock establishes near equal in-
tensities at Ulysses and in the ecliptic during the decay
phase.
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This contribution analyzes the anomalous cosmic
ray (ACR) modulation through the heliosphere dur-
ing the solar minimum conditions for 1977/1997 pos-
itive and 1987 negative drift periods. We use a time-
dependent two-dimensional model of the transport par-
ticle equation, that takes into account all physical pro-
cesses of the modulation, including the effects of the
solar wind termination shock and the heliosheath. The
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best set of diffusion coefficients that fits the observed
ACR spectra in the inner as well in the outer helio-
sphere for H and He, is presented. These parameters
are compared with those inferred from galactic cosmic
ray spectra. The implications of our results are dis-
cussed.
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Voyager-1/LECP Energetic Ion Angular
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Voyager-1 (V1) has now encountered two remark-
able and similar regions in the outer heliosphere dur-
ing the latter half of 2002 and again in the latter
half of 2003 (Decker et al., poster, this conference).
These regions are characterized by episodes of strong
field-aligned streaming of 40 keV-10 MeV ions as mea-
sured by the Low Energy Charged Particles Instrument
(LECP). However, we are unable to detect the expected
effect on the ion anisotropies of any significant (V>100
km/s) solar wind flow (Krimigis et al., Nature, 2003).
It has been suggested that absence of a persistent radial
component of the ion anisotropies might still be consis-
tent with a nominal solar wind flow (V>300 km/s) if
there was a diffusive cross-field intensity gradient in-
creasing radially outward (i.e., towards a termination
shock that would lie beyond V1). However, the strong
field-aligned anisotropies are usually in the outward di-
rection (-T) for a nominal (nearly azimuthal) Parker
spiral, implying that the source of these ions is inside
the radius of V1. Independent of this contradiction of
the observed parallel streaming with diffusion theory, a
quantitative analysis using the radial component of the
diffusion-convection equation leads to another contra-
diction. The large variations in the ion intensity (up to
a factor of 10 with a time scale ~15 days) would imply a
mean (outward) radial gradient ~100% /AU with a com-
parable standard deviation. We consider it unreason-
able that such a configuration could appear (with nor-
mal solar wind flow) once, let alone twice in the outer
heliosphere, lasting a half a year each time. There-
fore we regard the LECP observations to be inconsis-
tent with diffusion-convection theory.
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Since 2002.6 to at least 2004.1, Voyager 1 (86-91
AU, N34°) has continued to observe remarkable varia-
tions in energetic ion intensities, energy spectra, and
anisotropies. We present the most recent data (to
2004.3) and summarize our analyses of data acquired
by the Low Energy Charged Particle (LECP) instru-
ment during the entire 1.7-year period. The Voyager 1
data include (1) a period ~2002.6-2003.1 of exception-
ally large and sustained intensity increases of ions 40
keV to 20 MeV (Krimigis, Nature, 2003; Roelof et al.,
poster, this conference), (2) a period ~2003.1-2003.7
of impulsive (~days) but less intense increases, and
(3) a period ~2003.7-2004.1 marked by a return to
high intensities. During periods (1) and (3) the en-
ergy spectra of ions 40-4000 keV show the same rela-
tively hard power-law form, with index ~1.5, while dur-
ing the intervening period (2), the spectrum is softer,
with index ~2-2.3. During periods (1) and (3), ion
anisotropies are mainly unidirectional outward (away
from the sun) along the azimuthally-directed average
Parker spiral; however, compared with period (1), oc-
currences of strong outward beaming during period (3)
are somewhat less frequent and shorter lived. We dis-
cuss the implications of the large ion intensities and in-
tensity variations, beam-like ion anisotropies, and rela-
tively hard ion energy spectra with regard to the likely
origin of these ion distributions. We also discuss the
more recent data as they pertain to the view that dur-
ing ~2002.6-2003.1, Voyager 1 was downstream of the
termination shock (Krimigis, Nature, 2003), but since
at least early 2003, Voyager 1 has remained in the near
upstream vicinity of the termination shock.
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Voyager 1 (V1) was launched in September 1978 and
the onboard M.I.T. Plasma (PLS) instrument returned
a wealth of information, most notably for the plasma
environments around Jupiter and Saturn. Shortly after
the Saturn encounter in 1980 the V1 PLS instrument
failed. Despite this failure the instrument was still able
to make limited "DC” measurements of integral current
and DC data was collected from 1981 to 1985. Until re-
cently, the V1 PLS instrument was turned off for power
sharing reasons. Given the controversial evidence that
V1 crossed the termination shock around August 2002,
the V1 PLS instrument was reactivated in May of 2003.
A second similar event/crossing began at V1 in mid
2003 and recent data from the V1 Cosmic Ray Subsys-
tem (CRS) instrument show fluxes as high as those ob-
served for the 2002 event. In this paper we attempt to
calculate likely electron/ion fluxes seen by the V1 PLS
instrument during the most recent 2003 event. We also
present estimates of the present capabilities of the V1
PLS instrument. These calculations and estimates are
compared alongside recent data taken from the V1 in-
strument. We also present recent V2 observations and
discuss their implications for plasma conditions at V1
during the recent energetic particle events.
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The Sun-Earth space weather related to sunspots
484,486, and 488 affected a number of NASA space-
craft and instruments between mid-October and early
November 2003. Information available from Earth
and Space Science Missions indicate about 59% of the
spacecraft and about 18% of the instrument groups ex-
perienced some effect from the solar activity. This pa-
per summarizes the impacts on spacecraft, instruments
and science data. The types of environmental effects
observed on spacecraft were electronic upsets, house-
keeping and sc
arrays, upper atmosphere induced changes to orbit dy-

snce noise, proton degradation to solar

namics, high levels of accumulated radiation and pro-
ton heating. The paper concludes with the development
of best practices that foster continuing and expand-
ing feedback on the environment in all space mission
phases, designing to the mission’s observing mode so
that planning is appropriate to mission science goals,
distributing operational experience and lessons learned
widely among both developing and operating missions
and uniformly applying the developed knowledge base.

URL: http://ssmo_home.hst.nasa.gov/

SH41B-02 0845h INVITED

Russian cooperative investigation of
solar, heliospheric and
magnetospheric processes during
October-November 2003

Mikhail Panasyuk! (7 095 939 18 18;
panasyuk@sinp msu.ru)

Igor Veselovskyl (7 095 939 18 18;
veselov@decl.sinp.msu.ru)

Leonid Lazutinl (7 095 939 42 90;
lazutin@srd.sinp.msu.ru)

1Skobeltsyn Institute of Nuclear Physics of Moscow
state University, Leninskie Gory, Moscow 119899,
Russian Federation

The review of the Joint Russian Cooperation of So-
lar Extreme Events of October-November, 2003(JRC -
SEE) efforts will be presented in the multidisciplinary
analysis of the data obtained on ground based geophys-
ical and astronomical observatories as well as space-
crafts.Strong solar, heliospheric and magnetic storms
are well documented and placed in the context of cur-
rent studies and retrospective knowledge. Data from
CORONAS-F satellite substantially contribute to the
better understanding of the solar flare and coronal mass
on dynamics in the EUV, X-ray, gamma-ray and
neutron emissions. In situ measurements of charged en-
ergetic particles characteristics in broad spectral ranges
are performed onboard CORONAS-F, METEOR, ISS,
and several geo-stationary satellites in the near the
Earth space. This allows to make important conclu-
sions about the radiation conditions, acceleration and
propagation processes of energetic ions and electrons.
ODYSSEY/HEND instrument on the orbit around the
Mars also brings the valuable information from the dif-
ferent vantage point during this period of time. Ob-
served electromagnetic emissions in the broad range
from radio to gamma rays, plasma waves and motions,
energetic particle and cosmic ray characteristics, neu-
trons give some clues to the physics of the solar and he-
liospheric releases as well as solar-terrestrial relations
during this highly perturbed period of time. New fea-
tures in this respect will be presented and discussed.
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How the solar wind mass, momentum and energy
are transported across the magnetopause boundary re-
mains a fundamental problem in Sun-Earth connec-
tion. A way to study this problem is to investigate
the magnetopause boundary. This talk will present
multi-spacecraft observations of the magnetospheric
boundary layers by the Cluster experiments during
the violent Sun-Earth connection events of October-
November 2003. In particular we will focus on com-
paring boundary structures during two CME induced
magnetospheric compressions, the first on 24 Oct 2003
and the second on 29 Nov 2003. In both events, magne-
topause was compressed to inside of geosynchronous or-
bit (6.6 R ). While the second event period developed
into a magnetic superstorm (Dst < -300 nT), the first
event period did not apparently related to an extended
period of strongly northward IMF (B, > 20 nT) follow-
ing the initial CME impact. Preliminary observations
indicate the first magnetopause crossing showed a thin
or no boundary layer while the second period showed a
very thick boundary layer. O+ was observed on both
boundary crossings. By contrasting these two extreme
space weather events, we hope to gain insight into the
processes involved in solar wind-magnetosphere cou-
pling.
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Between October 22 and November 4, 2003 the
Wind spacecraft repeatedly encountered the distant ge-
omagnetic tail from Xggp = -120 Rg to Xggp =
-180 Rp. During the major solar storms on October
28 - November 1, 2003 Wind observed an unusually
hot plasma sheet with the electron temperature often
reaching 1 keV. High energy solar particles were present
both outside and inside the magnetosphere. The mag-
netic cloud event with strongly northward interplane-
tary magnetic field on October 23, 2003 produced un-
usual low frequency fluctuations in the distant magne-
totail, lasting more than 17 hours. The periodic fluctu-
ations indicate that the entire magnetotail was flapping
with a period of ~10 min.
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During the recovery phase of the super storm of Oc-
tober 31, 2003, the Earth was hit by a pressure pulse
in the solar wind flow, accompanied by strong north-
ward Bz. The IMAGE spacecraft was just south of
the equator near apogee when the pressure pulse ap-
parently pushed the magnetopause earthward of IM-
AGE around 0500UT. At 0530 UT, energetic O+ and
He+ (with sufficient E/q to enter the High Energy
Neutral Atom imager (HENA) above the cut-off E/q
of HENA’s ion rejection system) appeared, but only
at very specific angles. Although there is no magne-
tometer on IMAGE, the field apparently remained very
steady over the next 1.5 hours, and the ions were con-
tinuously present, always with a very beam-like angu-
lar distribution. The appearance of these high energy
singly ionized ions coincides with the onset of intense
Doppler shifted Lyman-alpha emission in the polar cap,
as seen by the SI12 imager of the IMAGE FUYV instru-
ment. This indicates intense precipitation of energetic
protons in association with the solar wind event, al-
though there is no evidence for very energetic protons
(above the 160 keV rejection cut-off) in the HENA
data. We will investigate the possibility that the ions
seen by HENA are extracted from the polar ionosphere,
and accelerated to very high energies as they encounter
a reconnection region in the high latitude cusp/lobe re-
gion. Other data sets may be brought in to investigate
this unusual acceleration event.

URL: http://sd-www.jhuapl.edu/IMAGE/
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