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Abstract.
It has been shown recently [1] that the average solar wind speed at 1 AU is faster (slower) in Spring than in Fall around

positive (negative, respectively) helicity minima. This implies a related 22-year variation in the solar hemisphere from which a
faster solar wind stream is received at 1 AU during each season. We have earlier studied [2] the effective latitudinal gradients
of the solar wind speed in the two magnetic hemispheres around the heliographic equator by comparing observations at
the Earth’s orbit in Spring and Fall. We found that there is a large effective gradient of about 10 km/s/deg in the southern
magnetic hemisphere around each solar minimum. However, no statistically significant effective gradient was found in the
northern magnetic hemisphere. Here we discuss the related properties of the solar wind proton temperature and show that the
temperature and speed behave very similarly in the two hemispheres. In particular, there is a large effective gradient of about
2700-5400 K/deg in the southern magnetic hemisphere while no significant gradient exists in the northern hemisphere. This
supports the earlier result [2] that the streamer belt is systematically displaced toward the northern magnetic hemisphere. The
displacement of the streamer belt implies a new, persistent north-south asymmetry related to the solar magnetic cycle which
needs to be explained by realistic solar dynamo models.

INTRODUCTION

Solar wind (SW) can be roughly divided into two main
components: the slow, cool and dense solar wind and the
fast, hot and sparse solar wind. The former is related to
closed solar magnetic field lines and the heliospheric cur-
rent sheet, while the latter originates from the open mag-
netic field lines of solar coronal holes [3,4]. Polar coronal
holes start growing after solar maxima and attain their
largest extension towards the heliographic equator dur-
ing the declining phase of the solar cycle [5,6]. Simul-
taneously, large latitudinal gradients in SW speed arise
close to the equator between the fast, hot SW of coronal
holes and the slow, cool SW of the streamer belt. Then, if
the heliospheric current sheet (HCS) is sufficiently tilted,
the high SW streams from coronal holes can be observed
even at the Earth’s orbit. Fig. 1 shows the annual aver-
ages of SW (proton) temperature and speed for 1965-
2000 calculated from the OMNI data base, demonstrat-
ing the well known fact that SW speed and temperature
at 1 AU are maximized during the late declining phase of
the solar cycle [7,8,9].

Due to the tilt of the solar rotation axis with respect
to the ecliptic, the Earth achieves its highest northern
(southern) heliographic latitudes in September (March,
respectively), enhancing the fraction of fast, hot SW at
these times. Thus, two semiannual maxima are expected
in SW speed and temperature. However, it was found ear-
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FIGURE 1. Top: annually averaged sunspot numbers; mid-
dle: annually averaged SW temperatures (in million K) for
1965-2000; bottom: annually averaged SW speeds (in km/s)
for 1965-2000.

lier [1] that the two semiannual maxima in SW speed
are systematically unequal, leading to a dominant an-
nual (rather than semiannual) variation around solar min-
ima. Moreover, it was found [1] that the phase of the an-
nual variation changes from one solar minimum to an-
other so that the annual SW speed maximum is observed
in Spring, i.e., at the highest southern heliographic lati-
tudes, during solar minima with a positive magnetic po-
larity (between cycles 20-21 and 22-23) and in Fall dur-

admin
©
2003
American
Institute
of
Physics
0-7354-0148-9/03/$20.00

admin
edited
by
M.
Velli,
R.
Bruno,
and
F.
Malara

admin
CP679,

admin
Solar
Wind
Ten:
Proceedings
of
the
Tenth
International
Solar
Wind
Conference,

admin
98



0.04

0.06

0.08

0.1

0.12

0.14

0.16

S
pr

in
g 

te
m

p.

0.04

0.06

0.08

0.1

0.12

0.14

0.16

F
al

l t
em

p.

1965 1970 1975 1980 1985 1990 1995 2000
−0.08
−0.06
−0.04
−0.02

0
0.02
0.04
0.06
0.08

S
pr

in
g−

F
al

l

FIGURE 2. SW temperature (in million K); top: in Spring;
middle: in Fall; bottom: Spring-Fall difference. The curve is the
best fitting sinusoid.

ing negative minima (between cycles 19-20 and 21-22).
We have studied if the same is true for SW temperature.
Fig. 2 depicts the SW temperature for Spring and Fall
separately, as well as their difference. (Here we use 3-
month averages of February to April for Spring and Au-
gust to October for Fall). It is seen (Fig. 2, bottom panel)
that Spring clearly dominates during positive polarity
times and Fall weakly during negative polarity times.
The resulting effective 22-year variation is depicted by
the best fitting sinusoid with a period of about 19.6 years
and amplitude of about 15000 K. There is an overall off-
set of about 4000 K in the Spring-Fall difference.

SW IN TWO MAGNETIC
HEMISPHERES

During a positive polarity minimum there is a dominance
of the away (A) sector of the interplanetary magnetic
field (IMF) in Fall while the toward (T) sector domi-
nates in Spring [10]. The situation is reversed one so-
lar cycle later during a negative polarity minimum. Ac-
cordingly, the polarity dependent Spring-Fall difference
in SW properties depicted in Fig. 2 could, in principle,
result from an intrinsic difference between the northern
and southern coronal holes so that the southern magnetic
hemisphere (T sector) would always produce a faster and
hotter solar wind than the northern magnetic hemisphere
(A sector).

However, we have shown [2] that there is no system-
atic difference in SW speed between the two magnetic
hemispheres. The same is found here to be true for the
SW temperature, as demonstrated in Fig. 3. Here we
have divided the SW data into two groups according to
the direction of the simultaneously measured IMF. (We
use the plane division of IMF so that, e.g., the T sec-
tor corresponds to Bx > By). Fig. 3 depicts the annual
averages of SW temperature in the two magnetic hemi-
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FIGURE 3. Annual SW temperatures (in million K); top:
toward sector; second: away sector; third: toward-away differ-
ence. Bottom: toward-away difference for annual SW speed.

spheres, as well as their difference. The T-A difference is
also given for SW speed for comparison. The annual SW
temperatures from the two magnetic hemispheres follow
each other as well as the overall annual average (see Fig.
1) quite reliably. Despite some evidence for an overall
slightly faster and hotter solar wind from the T sector,
the difference between T and A sector is neither statisti-
cally significant over the whole interval nor follows any
specific pattern with respect to the solar magnetic cycle.
Therefore the Spring-Fall difference and its 22-year cy-
cle depicted in Fig. 2 is not due to differences between
the two magnetic hemispheres. On behalf of SW speed,
this conclusion is in a good agreement with Ulysses re-
sults [11].

SPRING-FALL DIFFERENCE IN TWO
IMF SECTORS

As another alternative explanation for the annual varia-
tion it was suggested in [1] that SW speed at the Earth’s
orbit is north-south asymmetric across the heliographic
equator during times when fast SW streams exist close
to the ecliptic. This was verified for SW speed in [2] by
studying SW speed in Spring and Fall in the two IMF
sectors separately. Fig. 4 presents the SW temperature in
the T sector in Spring and Fall, as well as the Spring-Fall
difference. Note first that, according to the expected lat-
itudinal variation in the late declining phase, the highest
SW temperatures in Spring and Fall are larger than the
corresponding annual averages depicted in Fig. 1. This
is particularly true for Spring in mid-1970’s and mid-
1990’s. The Spring-Fall difference for SW temperature
in the T sector depicts a clear variation related to the
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FIGURE 4. SW temperatures (in million K) in the toward
sector; top: Spring; second: Fall; third: Spring-Fall difference.
Bottom: Spring-Fall difference for SW speed in the toward
sector. Curves give the best fitting sinusoids.

magnetic cycle. The best fitting sinusoid has a period of
about 19.4 years, close to the average length of the mod-
ern magnetic cycles of about 20 years. The amplitude of
the best fitting sinusoid is about 35000 K but the largest
values are much larger, more than 100000 K. Note that
the period and phase of the best fitting sinusoid for SW
temperature are very similar to those of the SW speed de-
picted in Fig. 4 (bottom panel) [2]. Note also that the rel-
ative amplitude of the 22-year variation is clearly larger,
about 35 % (roughly 35000K/100000K) for SW temper-
ature than for SW speed, about 15 % (roughly 60/400 in
km/s).

Fig. 5 depicts the SW temperature in Spring and Fall
for the A sector. As observed earlier for SW speed [2],
the magnetic cycle in the Spring-Fall difference in the A
sector is far less evident than for the T sector. The phase
of the best fitting sinusoid (not shown) is, as expected,
roughly opposite to the phase of the corresponding sinu-
soid in the T sector but the amplitude is not statistically
significant. Note that despite the small amplitudes, the
Spring-Fall differences for SW temperature and speed
are greatly similar.

DISCUSSION

During positive polarity minima, the T (A) sector is the
favoured IMF sector at high southern (northern) helio-
graphic latitudes, i.e., in Spring (Fall). Accordingly, in
Spring the solar wind of the T sector comes preferably
from the relatively higher southern heliomagnetic lati-
tudes. On the other hand, in Fall the T sector is dis-
favoured and the corresponding SW comes preferably
from the low heliomagnetic latitudes. Therefore, as noted
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FIGURE 5. SW temperatures (in million K) in the away sec-
tor; top: Spring; second: Fall; third: Spring-Fall difference. Bot-
tom: Spring-Fall difference for SW speed in the away sector.

in [2], taking the Spring-Fall difference in the T sector
gives, in addition to the SW variation in the southern
magnetic hemisphere across the heliographic equator, a
rough estimate for the effective SW gradient with helio-
magnetic latitude in the southern magnetic hemisphere
during positive polarity times (and the gradient with neg-
ative sign during negative polarity times). Similarly, the
Spring-Fall difference in the A sector also gives, in ad-
dition to the heliographic variation in the northern mag-
netic hemisphere, the heliomagnetic gradient with nega-
tive sign (gradient with positive sign) in that hemisphere
during positive (negative, resp.) polarity times.

Accordingly, the strong quasi-22-year cycle in the
Spring-Fall difference in the T sector (see Fig. 4) proves
that there is a large effective latitudinal (heliographic
and heliomagnetic) gradient in SW temperature in the
southern magnetic hemisphere around the ecliptic. Us-
ing the amplitude of the sinusoid (about 35000 K) and
the Spring-Fall latitude difference of the Earth’s orbit
(now effectively about 13 deg) we get a rough estimate
for the average effective gradient of about 2700 K/deg
in the southern magnetic hemisphere. During some solar
minima the gradient can even be twice as large. Note also
that the latitudinal gradient and its evolution over the so-
lar magnetic cycle is very similar for the SW temperature
and speed (see the two lowest panels of Fig. 4).

On the other hand, the Spring-Fall difference of SW
temperature in the A sector (see Fig. 5) does not depict
a significant quasi-22-year cycle. This means that, con-
trary to expectations based on a symmetric streamer belt,
the effective heliomagnetic (and heliographic) latitudi-
nal gradient is insignificantly small in the northern mag-
netic hemisphere. Accordingly, the latitudinal gradients
around the ecliptic are systematically different in the two
magnetic hemispheres.
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As noted in [2], a symmetric case where the minimum
speed locus of the streamer belt coincides with HCS and
the heliographic equator, and where the latitudinal gradi-
ents in the two hemispheres are the same is excluded.
The present results demonstrate that the same is true
for the solar wind temperature. It was shown recently
that HCS was displaced southward by about 10 degrees
in 1994-95 [12,13]. Supposing that the SW distribution
would strictly follow the HCS and was similarly dis-
placed southward would, however, lead to small (large)
SW gradients in the T (A, resp.) sector, contrary to obser-
vations at this time (see Figs. 4 and 5) and to the general
pattern during positive polarity times. Accordingly, the
HCS and the streamer belt were separated at least at this
time. On the other hand, if the streamer belt is displaced
toward the northern magnetic hemisphere by a few (e.g.,
4-6) degrees, we would find a significant effective gra-
dient in the southern magnetic hemisphere and a small
or negligible effective gradient in the northern magnetic
hemisphere. This is in agreement with the present ob-
servations. The different effective latitudinal gradients in
the SW parameters across the heliographic equator in
the northern and southern magnetic hemispheres imply
a new, persistent north-south asymmetry which is related
to the solar magnetic cycle.

CONCLUSIONS

We have shown here that the effective latitudinal gradi-
ents of SW temperature across the heliographic equa-
tor are different in the northern and southern magnetic
hemisphere, as earlier observed for SW speed [2]. As
expected, there is a large, statistically significant effec-
tive gradient of about 2700-5400 K/deg in the southern
magnetic hemisphere around each solar minimum. How-
ever, no systematic and statistically significant effective
gradient is found in the northern magnetic hemisphere.
This difference in the effective gradients implies a per-
sistent displacement of the minimum SW temperature
locus of the streamer belt toward the northern magnetic
hemisphere in the same way as for the minimum SW
speed locus. At least during one minimum in 1994-95,
the streamer belt and the heliospheric current sheet have
been oppositely displaced.

We have also demonstrated that the average SW
temperatures from the two magnetic hemispheres are
roughly equal, as they are for the SW speeds at the
Earth’s orbit [2] and at Ulysses [11]. We suggest that
the polar coronal holes extend closer toward the heli-
ographic equator in the southern magnetic hemisphere,
shifting the streamer belt toward the northern magnetic
hemisphere and leading to larger effective latitudinal gra-
dients in the southern magnetic hemisphere at 1 AU. The

displacement of the streamer belt and the different effec-
tive SW gradients in the northern and southern magnetic
hemispheres imply a persistent north-south asymmetry
in the Sun which lasts at least for the whole 40-year in-
terval of directly measured solar wind. The solar wind is
probably the first solar parameter which depicts a long-
term north-south asymmetry clearly related to the mag-
netic cycle. This asymmetry also suggests for a persis-
tent north-south asymmetry in large-scale solar magnetic
fields which needs to be explained by realistic solar dy-
namo models.

ACKNOWLEDGMENTS

Financial support by the Academy of Finland is great-
fully acknowledged. We are also grateful to NSSDC for
OMNI data.

REFERENCES

1. Zieger, B., and K. Mursula,Geophys. Res. Lett., 25,
841(1998).
2. Mursula, K., T. Hiltula, and B. Zieger,Geophys. Res.
Lett., 2002, in print.
3. Krieger, A. S., A. F. Timothy and E. C. Roelof,Solar
Phys., 29, 505(1973).
4. Sheeley, N. R., Jr., J. W. Harvey, and W. C. Feldman,
Solar Phys., 49, 271 (1976).
5. Newkirk, G., Jr., and L. A. Fisk,J. Geophys. Res., 90,
3391 (1985).
6. Rickett, B. J., and W. A. Coles,J. Geophys. Res., 96,
1717 (1991).
7. Gosling, J. T., and S. J. Bame,J. Geophys. Res., 77, 12
(1972).
8. Bame, S. J., J. R. Asbridge, W. C. Feldman, and J. T.
Gosling,Astrophys. J., 207, 977 (1976).
9. Mursula, K., and B. Zieger,J. Geophys. Res., 101,
27077 (1996).
10. Rosenberg, R. L., and P. J. Coleman,J. Geophys.
Res., 74, 5611 (1969).
11. McComas, D. J., et al.,J. Geophys. Res., 105, 10419
(2000).
12. Simpson, J. A., M. Zhang, and S. Bame,Astroph. J.,
465, L69 (1996).
13. Smith, E. J., J. R. Jokipii, J. Kota, R. P. Lepping, and
A. Szabo,Astroph. J., 533, 1084 (2000).

admin
101


	Welcome Screen
	Title Page
	Copyright
	Previous Proceedings
	Preface
	Contents
	KEYNOTE LECTURES
	Observations of the Solar Corona and Solar Wind Sources
	In-Situ Observations of the Solar Wind
	Origin of the Fast Solar Wind: From an Electron-Driven Wind to Cyclotron Resonances
	Gas Dynamic Structure of the Heliosphere: Theoretical Predictions and Experimental Data

	SESSION I: STRUCTURE OF THE CORONA AND HELIOSPHERE IN 3D: SOLAR MINIMUM AND MAXIMUM
	The Three-Dimensional Structure of the Solar Wind over the Solar Cycle
	Voyager 1 studies of the HMF to 81 AU during the Ascending Phase of Solar Cycle 23
	LASCO Observations of the K-Corona from Solar Minimum to Solar Maximum and Beyond
	Location of the Termination Shock at Solar Maximum.
	Active-Region Sources of Solar Wind near Solar Maximum.
	Ubiquitous Open Magnetic Field Lines in the Inner Corona
	Large-Scale Structure of the Polar Solar Wind at Solar Maximum: ULYSSES/URAP Observations
	HST Lyman-Alpha Absorption Spectra toward Nearby Stars as a Remote Diagnostic of the Heliosheath Plasma Properties
	Open Magnetic Flux: Variation with Latitude and Solar Cycle
	The Solar Wind in the Outer Heliosphere at Solar Maximum
	Time-Dependent Tomography of Hemispheric Features Using Interplanetary Scintillation (IPS) Remote-Sensing Observations
	Understanding the Solar Sources of In-Situ Observations
	Space Weather at 75 AU
	Modeling Heavy Ions and Atoms throughout the Heliosphere
	Heliospheric Plasma and Current Sheet Structure
	A Systematic 22-Year Pattern in Solar Wind.
	Solar wind characteristics from SOHO-Sun-Ulysses Quadrature Observations
	Velocity dispersion of energetic particles observed by SOHO/CELIAS/STOF
	Solar Wind Sources and Flow Structure over the 1995-2000 Period
	Development of Multidimensional MHD Model for the Solar Corona and Solar Wind
	NOZOMI Observation of Transient, Non-Spiral Magnetic Field in Interplanetary Space Associated with Limb CMEs
	Radial Variation of Magnetic Flux Ropes: Case Studies with ACE and NEAR.
	The Limitation of Bessel Functions for ICME Modeling.
	A Revised Theory of the Charge-Exchange Coupling between Plasma-Gas Counterflows in the Heliosheath
	Three-Dimensional MHD Simulation of Solar Wind Structure.
	Evidences for Low-Speed Streams from Small Coronal Hole
	Solar Cycle Dependence of High-Latitude Solar Wind
	Basic Results of MHD Tomography Analysis Method for IPS Observation
	Using Galactic Cosmic Ray Observations for Determination of the Heliosphere Structure during Different Solar Cycles
	On the Deceleration of CMEs in the Corona and Interplanetary Medium from Radio and White-Light Observations
	Ulysses Observations of Changes in the Solar Polar Regions around Solar Maximum
	The Helios Faraday Rotation Data Archive
	Changing of the Modulation Region Structure with Particle Rigidities According to Data of Hysteresis Phenomenon (Cycle 22)
	A Solar Wind Source Tracking Concept for Inner Heliosphere Constellations of Spacecraft
	Parameterizing the Wind 3DP Heat Flux Electron Data
	Meandering Path to Solar Activity Forecast for Cycle 23
	Propagation of a Toroidal Magnetic Cloud through the Inner Heliosphere
	Composition Measurements over the Solar Poles Close to Solar Maximum–Ulysses COSPIN/LET Observations
	Solar Wind Streams and Their Interactions
	Improved Method for Specifying Solar Wind Speed near the Sun.
	Fluid Modeling of the VLISM/Solar Wind Interaction with the 13-Moment Formalism
	Interstellar Pioneer 10 EUV Data: Possible Constraints on the Local Interstellar Parameters
	Narrow Coronal Holes in Yohkoh Soft X-Ray Images and the Slow Solar Wind.
	A Numerical Study on the Evolution of CMEs and Shocks in the Interplanetary Medium
	CMEs at High Northern Latitudes during Solar Maximum: Ulysses and SOHO Correlated Observations
	Sensitivity of Cosmic Ray Modulation to an Outer Scale of Turbulence
	Modeling of the Tail Region of the Heliospheric Interface
	Three-Dimensional Magnetohydrodynamics of the Solar Corona and of the Solar Wind with Improved Energy Transport
	Solar Wind Velocity Structure around Solar Maximum Observed by interplanetary Scintillation
	A Technique for Comparing Solar Wind Structures Observed by ACE and Ulysses
	Repeated Structures Found after the Solar Maximum in the Butterfly Diagrams of Coronal Holes
	Investigation of the Sources of the Slow Solar Wind
	Topology and Dynamic of Solar Magnetic Field

	SESSION II: CORONAL HEATING AND THE ACCELERATION OF SOLAR AND SOLAR-TYPE WINDS
	Observational and Theoretical Constraints on the Heating and Acceleration of the Fast Solar Wind
	Relation between Polar Plumes and Fine Structure in the Solar Wind from Ulysses High-Latitude Observations
	Comparison of Solar Wind Driving Mechanisms: Ion Cyclotron Resonance versus Kinetic Suprathermal Electron Effects.
	Some Basic Aspects of Solar Wind Acceleration
	Ion-Cyclotron Generation of the Fast Solar Wind: The Kinetic Shell Model
	Collisional Filtration Model in the Solar Transition Region
	Large Amplitude Alfvén Waves in Open and Closed Coronal Structures.
	Heating in Coronal Funnels by Ion Cyclotron Waves
	Acceleration of the Solar Wind as a Result of the Reconnection of Open Magnetic Flux with Coronal Loops
	Quiet Sun Magnetic Fields
	The Effect of Time-Dependent Coronal Heating on the Solar Wind from Coronal Holes
	On the Acceleration and Wave Heating of the Solar Wind: Implications of the Mean Free Path of Solar Energetic Particles.
	Ion Heating Due to Plasma Microinstabilities in Coronal Holes and the Fast Solar Wind
	Role of Driving Scales in a Model of Coronal Heating
	A New Exospheric Model of the Solar Wind Acceleration: The Transsonic Solutions
	Equatorial Coronal Holes and Their Relation to High-Speed Solar Wind Streams.
	A Magnetohydrodynamic Test of the Wang–Sheeley Model
	Solar Wind Acceleration in Low Density Regions.
	2D MHD Models of the Large Scale Solar Corona.
	A Solar Cellular Automata Model Issued from Reduced MHD
	A Three-Fluid, 16-Moment Gyrotrophic Bi-Maxwellian Fast Solar Wind: The Effect of He++
	Coronal MHD Transport Theory and Phenomenology
	The Timescales and Heating Efficiency of MHD Wave-Driven Turbulence in an Open Magnetic Region.
	A Search for Turbulent Wave Heating and Acceleration Signatures with SOHO/SUMER Observations: Measurements of the Widths of Off-Limb Iron Lines.
	MHD Resonant Flow Instability in the Magnetotail.
	Parametric Decay of Non-Linear Circularly Polarized Alfvén Waves
	Observations of Anisotropic Compressive Turbulence near the Sun
	Solar Wind Kinetic Exospheric Models with Typical Coronal Holes Exobase Conditions
	Evolution of Wake Instabilities and the Acceleration of the Slow Solar Wind: Melon Seed and Expansion Effects.

	SESSION III: WAVES, TURBULENCE, AND KINETIC PHYSICS
	Observations of Alfvénic Turbulence Evolution in the 3-D Heliosphere
	Electric Fluctuations and Ion Isotropy
	Cyclotron-Resonant Diffusion Regulating the Core and Beam of Solar Wind Proton Distributions
	Three-Dimensional MHD Modeling of the Solar Corona and Solar Wind
	The Microscopic State of the Solar Wind.
	The Effects of Microstreams on Alfvénic Fluctuations in the Solar Wind.
	Magnetic Turbulence, Fast Magnetic Field Line Diffusion, and Small Magnetic Structures in the Solar Wind
	The Geometry of Turbulent Magnetic Fluctuations at High Heliographic Latitudes
	The Interaction of Turbulence with Shock Waves
	Solar Wind Fluctuations: Waves and Turbulence
	Turbulent Dissipation in the Solar Wind and Corona
	Anisotropic MHD Turbulence in the Interstellar Medium and Solar Wind
	Intermittency of Turbulence in the Solar Wind.
	On the Outer Scale of Turbulence in the Solar Wind
	Alfvénic Turbulence in High-Latitude Solar Wind: Is Latitude a Relevant Parameter?
	On the Role of Coherent and Stochastic Fluctuations in the Evolving Solar Wind MHD Turbulence: Intermittency
	Numerical MHD Simulations of Flux-Rope Formed Ejecta Interaction with Bimodal Solar Wind
	Kinetics of Electrons in the Corona and Solar Wind
	Fine Structure of the Solar Wind Turbulence Inferred from Simultaneous Radio Occultation Observations at Widely-Spaced Ground Stations
	Characteristics of the Near-Sun Solar Wind Turbulence from Spacecraft Radio Frequency Fluctuations
	Turbulence Regimes of the Solar Wind in the Region of Its Acceleration and Initial Stage of Supersonic Motion
	Particle Transport in the Solar Wind Magnetic Turbulence: A Numerical Investigation
	"Complexity" Induced Plasma Turbulence in Coronal Holes and the Solar Wind
	A Global Three Dimensional Hybrid Simulation of the Interaction between a Weakly Magnetized Obstacle and the Solar Wind
	Solar Wind Particle Distribution Function Fitted via the Generalized Kappa Distribution Function: Cluster Observations
	A Kinetic Shell Description of the Ion Cyclotron Anisotropy Instability.
	A Fluid Description of Kinetic Effects for Alfvén Wave Trains
	Three Second Waves Observed Upstream of the Earth's Bow Shock
	Parametric Instability in the Solar Wind: Numerical Study of the Nonlinear Evolution
	Day the Solar Wind Almost Disappeared: Magnetic Field Fluctuations and Wave Refraction
	Weak Double Layers in the Solar Wind and Their Relation to the Interplanetary Electric Field.
	Weak Turbulence of Anisotropic Shear-Alfvén Waves
	Anisotropy Effects on the Relative Drift Speed and Ion Heating
	Temperature Anisotropies of Heavy Solar Wind Ions from Ulysses-SWICS.
	The Multifractal Spectrum for the Solar Wind Flow
	Comparison of VLF Wave Activity in the Solar Wind during Solar Maximum and Minimum: Ulysses Observations
	Solar Wind Temperature Anisotropies
	Electric Field Statistics in the Solar Wind
	Cross Helicity Correlations in the Solar Wind
	Castaing Scaling and Kernels for Theories of the Turbulent Cascade.
	Exploring the Castaing Distribution Function to Study Intermittence in the Solar Wind at L1 in June 2000
	Alfvén Turbulence Driven by High-Dimensional Interior Crisis in the Solar Wind
	Solitary Waves Observed by Cluster in the Solar Wind
	Nonlinear Evolution of Large-Amplitude Alfvén Waves in Parallel and Oblique Propagation
	A Three Dimensional Magnetohydrodynamic Pulse in a Transversely Inhomogeneous Plasma

	SESSION IV: INTERNAL STATE, COMPOSITION, HIGH ENERGY PARTICLES
	Solar Wind Composition
	Ubiquitous Suprathermal Tails on the Solar Wind and Pickup Ion Distributions
	Solar Flares, Type III Radio Bursts, CMEs, and Energetic Particles
	Pickup Ion Acceleration in the Heliosphere: Consequences of Organized Footpoint Motion on the Sun
	CME-Driven Coronal Shock Acceleration of Energetic Electrons
	The Composition of Interplanetary Coronal Mass Ejections
	Effect of CME Interactions on the Production of Solar Energetic Particles.
	Development of Shock Waves in the Solar Corona and the Interplanetary Space.
	The Coronal Isotopic Composition as Determined Using Solar Energetic Particles
	Thermal Forces and the Coronal Helium Abundance
	Composition Variations during Large Solar Energetic Particle Events
	Cosmic Ray Spectra and the Solar Magnetic Polarity: Preliminary Results from 1994–2002.
	Comparison of the Genesis Solar Wind Regime Algorithm Results with Solar Wind Composition Observed by ACE
	Particle Transport at CME-Driven Shocks
	ACE Observations of Energetic Particles Associated with Transient Interplanetary Shocks
	Galactic Cosmic Rays in the Global Heliosphere: An Axisymmetric Model
	Relative Abundance Variations of Energetic He+/He2+ in CME Related SEP Events.
	How Common Is Energetic ³He in the Inner Heliosphere?
	Characterization of SEP Events at High Heliographic Latitudes
	Multi-Spacecraft Observations of Decay Phases of SEP Events
	Transport in Random Magnetic Fields: Diffusion, Subdiffusion, and Nonlinear Second Diffusion
	Charge-to-mass Fractionation during Injection and Acceleration of Suprathermal Particles Associated with the Bastille Day Event: SOHO/CELIAS/HSTOF Data
	Charge-to-Mass Fractionation of Suprathermal Ions Associated with Interplanetary CMEs
	Solar Wind High-Speeds Observed near the Earth

	SESSION V: DYNAMIC ACTIVITY OF THE CORONA AND THE HELIOSPHERE
	Spatial Relationship of Signatures of Interplanetary Coronal Mass Ejections
	Composition of Magnetic Cloud Plasmas during 1997 and 1998
	Comparison of Simulated and Observed Interplanetary Flux Ropes.
	Cancellations and Structures in the Solar Photosphere: Signature of Flares.
	Numerical Simulation of Interacting Magnetic Flux Ropes.
	Models of Coronal Mass Ejections: A Review with a Look to the Future.
	Solar Wind Disturbances and Their Sources in the EUV Solar Corona
	ICME Observations during the Ulysses Fast Latitude Scan
	Emission of Doppler-Shifted Photons from Excited Energetic Neutral Atoms Created in the Solar Wind
	The Interaction and Evolution of Interplanetary Shocks from 1 to Beyond 60 AU
	Global Structure of Interplanetary Coronal Mass Ejections Retrieved from the Model Fitting Analysis of Radio Scintillation Observations
	Complexity of the 18 October 1995 Magnetic Cloud Observed by Wind and the Multi-Tube Magnetic Cloud Model
	A Self-Similar Solution of Expanding Cylindrical Flux Ropes for any Polytropic Index Value
	The Geoeffectiveness of Magnetic Clouds as a Function of Their Orientation
	Interstellar Magnetic Field Effects on the Heliosphere
	Flows in Coronal Loops Driven by Alfvén Waves: 1.5 MHD Simulations with TransparentBoundary Conditions.
	Radial Dependence of Propagation Speed of Solar Wind Disturbance
	Solar-Heliospheric-Magnetospheric Observations on March 23–April 26, 2001: Similarities to Observations in April 1979
	Influence of the Time-Dependent Heliosphere on Global Structure
	Coherence Lengths of the Interplanetary Electric Field: Solar Cycle Maximum Conditions.
	Long-Distance Coherence of Interplanetary Parameters: A Case Study with HELIOS
	Statistical Properties of Solar X-Ray Flares.
	SOHO CTOF Observations of Interstellar He+ Pickup Ion Enhancements in Solar Wind Compression Regions.
	The Transition of Interplanetary Shocks through the Magnetosheath.
	The Magnetic Helicity of an Interplanetary Hot Flux Rope
	Dust in the Wind: The Dust Geometric Cross Section at 1 AU Based on Neutral Solar Wind Observations
	Interaction of Magnetic Clouds in the Inner Heliosphere

	SESSION VI: NEW MISSIONS, OPPORTUNITIES, AND TECHNIQUES FOR HELIOSPHERIC PHYSICS
	Where Do We Go with Solar and Heliospheric Physics?
	Parallel, Adaptive-Mesh-Refinement MHD for Global Space-Weather Simulations
	Temporal and Spatial Variations of Heliospheric X-Ray Emissions Associated with Charge Transfer of the Solar Wind with Interstellar Neutrals
	Solar Probe–the First Flight into the Sun's Corona
	Solar Wind Plasma Experiment on Solar Orbiter: Dealing with the Need for a Sufficient Phase-Space Resolution
	Multi-Angle Viewing of the Sun and the Inner Heliosphere
	A Realistic Interstellar Explorer
	Interstellar Pathfinder–a Mission to the Inner Edge of the Interstellar Medium.
	The Energetic Particles Spectrometers (EPS) on MESSENGER and New Horizons
	Heliospheric Constellation: Understanding the Structure and Evolution of the Solar Wind
	The Ultraviolet and Visible-Light Coronagraph of the HERSCHEL Experiment
	An Interstellar Neutral Atom Detector (INAD).

	APPENDIX ON CD-ROM ONLY
	LASCO Observations of the K-Corona from Solar Minimum to Solar Maximum and Beyond - Additional Graphics
	A Realistic Interstellar Explorer - Movie


	Author Index
	Help
	Search
	Exit



