SP-592
September 2005

Proceedings of

Solar Wind 11 / SOHO 16

“Connecting Sun and Heliosphere”

12 - 17 June 2005
Whistler, Canada

European Space Agency
Agence spatiale européenne



SCIENTIFIC ORGANISING COMMITTEE

Co-Chairs

T.H. Zurbuchen (Univ. of Michigan, USA)
B. Fleck (ESA)

S. Antiochos (NRL, USA)

P. Charbonneau (Univ. of Montreal, Canada)
M.Collier (NASA/GSFC, USA)

G. Emslie (Univ. of Alabama, USA)
S. Habbal (Univ. of Wales, UK)

V. Hansteen (Univ. of Oslo, Norway)
R. Mewaldt (Caltech, USA)

E. Marsch (MPS Lindau, Germany)
G. Poletto (Arcetri Observatory, Italy)
K.Tapping (DRAO, Canada)

G. Zank (UC Riverside, USA)

Ex officio

L. Guhathakurta (NASA)
W. Liu (CSA)
R. Marsden (ESA)

Publication: Proceedings of the Solar Wind 11/ SOHO 16 Conference,
12-17 June 2005, Whistler, Canada (ESA SP-592, September 2005)
Scientific Editors: B. Fleck & T.H. Zurbuchen
Publication Editor: H. Lacoste
Compiled by: L. Ouwehand

Published and distributed by:

ESA Publications Division
ESTEC

Postbus 299
2200 AG Noordwijk
The Netherlands
Printed in: The Netherlands
Price: 70 Euros (including CD-ROM)
ISBN No: 92-9092-903-0
ISSN No: 0379-6566 & 1609-042X (CD)

Copyright:

© 2005 European Space Agency



Contents

Foreword
T.H. Zurbuchen & B. Fleck

Session 1: Interaction of the Sun with the Galaxy

Physical Processes in the Heliosheath: Theoretical Predictions (Invited)
V. Florinski, G.P. Zank, J. Heerikhuisen et al.

Voyager’s Discovery of Region of Energetic Particles Associated with the Termination Shock (TS)
(Invited)
S.M. Krimigis, R.B. Decker, E.C. Roelof et al.

Magnetic Field Structure and ARC Acceleration at the Termination Shock
J.R. Jokipii, J. Kota & J. Giacalone

Modeling of the Heliospheric Interface: Multi-Component Nature of the Heliospheric Plasma
Y.G. Malamam, V.V. Izmodenov & S.V. Chalov

Three-Dimensional MHD-Neutral Model of the Heliospheric Interface: Interstellar and Interplanetary
Magnetic Field Effects and GMIR Propagation
N.V. Pogorelov & G.P. Zank

X-Ray Emissions from Charge Exchange in the Heliosphere
LP. Robertson, T.E. Cravens, M.V. Medvedev et al.

Deflection of the Interstellar Neutral Hydrogen Flow across the Heliospheric Interface:
An Interstellar Magnetic Compass?
R. Lallement, E. Quémerais. J.L. Bertaux et al.

Session 2: Particle Acceleration in the Sun and Heliosphere

Particle Acceleration in the Sun and Heliosphere (Tutorial Talk)
J. Giacalone

UV Observations of Solar Coronal Shock Waves
J.C. Raymond & A. Ciaravella

How Efficient are Coronal Mass Ejections at Accelerating Solar Energetic Particles?
R.A. Mewaldt, C.M.S. Cohen, G.M. Mason et al.

Are there Direct Flare Particles in Large Solar Particle Events? (Invited)
H.V. Cane

Ionic Charge States of Mg, Si and Fe in Fe-Rich Solar Energetic Particle Events
B. Klecker, E. Mobius, M.A. Popecki et al.

Statistical Properties of Fast Forward Transient Interplanetary Shocks and Associated Energetic
Particle Events: ACE Observations
D. Lario, Q. Hu, G.C. Ho et al.

Radial Dependence of Solar Energetic Particle Events (Invited)
M.-B. Kallenrode



Particle Acceleration at Perpendicular Shocks
G. Zank, G. Li, V. Florinski et al.

Multi-Spacecraft Observations of Interplanetary Shocks: Non-Planarity and Energetic Particles
M. Neugebauer & J. Giacalone

Acceleration of Solar Wind and Pickup lons by Shocks
G. Gloeckler, L.A. Fisk & L.j. Lanzerotti

Session 3: Acceleration and Heating of Solar Plasma

Heating and Acceleration of the Solar Plasma (Tutorial Talk)
T.E. Holzer

The Height of Solar Wind Origin in Coronal Funnels and a 3-D Scenario for Solar Wind Formation
C.-Y. Tu, C. Zhou, E. Marsch et al.

Relation of the Chromospheric Network to Coronal Funnels and the Solar Wind
T. Aiouaz, H. Peter & R. Keppens

Acceleration of the Fast Solar Wind by Reconnection
J. Biichner & B. Nikutowski

Modeling Helium in Closed Coronal Structures
M.A. Killie, @. Lie-Svendsen & E. Leer

Shell-Model Simulations of MHD in a Solar Coronal Loop
E. Buchlin & M. Velli

Why is the Fast Solar Wind Fast and the Slow Solar Wind Slow? (Invited)
A Survey of Geometrical Models
S.R. Cranmer

DC Heating - Is it Enough? (Invited)
B.V. Gudiksen

Acceleration of the Solar Wind: Kinetic Models and Effect of Coulomb Collisions
1. Zouganelis, N. Meyer-Vernet, S. Landi et al.

A Mechanism of Dissipation of the Perpendicular Turbulent Cascade
S.A. Markovskii, B.J. Vasquez, C.W. Smith et al.

Hybrid Simulation of Ion Cyclotron Resonance in the Solar Wind:
Ion Velocity Distribution Functions
X Li & S.R. Habbal

The Genesis Mission: Solar Wind Conditions, and Implications for the FIP Fractionation

of the Solar Wind
D. Reisenfeld, R.C. Wiens, B.L. Barraclough et al.

Importance of Kinetic Effects in Heating the Open and Closed Corona (Invited)
E. Marsch

Successful Coronal Heating and Solar Wind Acceleration by MHD Waves by Numerical Simulations

from Photosphere to 0.3AU
T. Suzuki & S. Inutsuka



Multifluid Models of the Solar Wind
L. Ofman

Session 4: Magnetic Field Transport from the Sun to the Heliosphere

The Magnetic Connection between the Sun and the Heliosphere (Tutorial Talk)
C.J. Schrijver

Distribution of Open Magnetic Flux Outside of Coronal Holes (Invited)
L.A. Fisk & T.H. Zurbuchen

The Transport of Photospheric Magnetic Flux (Invited)
N. R. Sheeley, Jr.

Evolution of Twisted Magnetic Flux Robes Emerging into the Solar Corona (Invited)
Y. Fan & S.E. Gibson

Magnetic Reconnection In The Solar Wind: A Brief Overview
J.T. Gosling

Voyager 1 Observations of the Heliospheric Magnetic Field: Crossing the Termination Shock into
the Heliosheath

L.F. Burlaga, N.F. Ness, M.H. Acufia et al.

Centennial Change in Geomagnetic Activity: Evaluating the Effect of Changed Sampling

to the IHV Index

K. Mursula & D. Martini

Cluster Observations of the Field and Plasma Structure of Current Sheets in the Solar Wind
C. Owen, 1.V. Alexeev, A. Marchaudon et al.

Session 5: Future Missions

Solar Orbiter: a Mission Update (Invited)
R.G. Marsden, N. Rando & T. Peacock

Solar Probe: Humanity’s First Visit to a Star (Invited)
D.J. McComas, M. Velli, W.S. Lewis et al.

Session 6: CMEs and ICMEs

ICME-CME Connections: Outstanding Questions (Tutorial Talk)
N.U. Crooker

The Breakout Model for CME Initiation in 3-Dimensions
B.J. Lynch, S.K. Antiochos, C.R. De Vore et al.

Quantitative Study of Initiation and Evolution of CMEs in Different Wind Models
S. Poedts, E. Chané, B. Van der Holst et al.

CME Kinematics in Interplanetary Space
M.J. Reiner, M.L. Kaiser & J.-L. Bougeret



Propagation Characteristics of Geo-Effective Coronal Mass Ejections
N. Srivastava & S.K. Mathew

Latitude Distribution of Interplanetary Coronal Mass Ejections during Solar Maximum
R. von Steiger, T.H. Zurbuchen & A. Kilchenmann

Posters: Interaction of the Sun with the Galaxy

A Model for Solar EUV Flux Helium Photoionization Throughout the 3-Dimensional Heliosphere
F. Auchere, D.R. McMullin, J W. Cook et al.

Solar Wind Latitudinal Anisotropies: A New Analysis of SWAN Results
J-L. Bertaux, R. Lallement, E. Quémerais et al.

Variations in the Boundary Conditions of the Heliosphere
P.C. Frisch & J.D. Slavin

Interaction of the Solar Wind with Interstellar Neutral Gas: A Comparison between Self-Consistent
Monte-Carlo and Multi-Fluid Approaches
J. Heerikhuisen, V. Florinski, G.P. Zank & H.-R. Mueller

Asymmetries in the Solar Wind from the Sun to 10 AU: Comparisons between a 3D MHD Approach
and the 3D HAFv2 Kinematic Model
D.S. Intriligator, T. Detman, W. Sun et al.

Turbulent Heating of the Distant Solar Wind by Interstellar Pickup Protons with a Variable
Solar Wind Speed
P.A. Isenberg, C.W. Smith, W.H. Matthaeus et al.

Direction of the Interstellar H Atom Inflow in the Heliosphere: Role of the Interstellar Magnetic Field
V.V. Izmodenov & D. Alexashov

Kinetic Vs Multi-Fluid Models of H Atoms in the Heliospheric Interface
V.V. Izmodenov & D. Alexashov

A Search for Langmuir Wave Precursors of the Termination Shock
W.S. Kurth & D.A. Gurnett

Consolidation of the Physical Interstellar Medium Parameters and Neutral Gas Filtration
Coordinated Effort at ISSI
E. Mobius, M. Bzowski, H.-J. Fahr et al.

Impact of Dense Interstellar Gas Clouds on the Neutral Gas and Secondary Particle Environment

in the Inner Heliosphere
E. Mobius, M. Bzowski, H.-R. Miiller et al.

Heliospheric Response to Changes in the Galactic Environment
H.-R. Miiller, P.C. Frisch, V. Florinski et al.

Solar Cycle Effects on Heliospheric X-Ray Emission
H.-R. Miiller, V. Kharchenko & G.P. Zank

Plasma Observations from Voyager 2
J.D. Richardson, C. Wang, E.C. Stone et al.

All-Sky ENA Flux Maps for IBEX from 3D Modeling
O. Sternal, K. Scherer, H. Fichtner et al.



Inferences About the History of the Solar Wind from Stellar Wind Measurements
B.E. Wood, J.L. Linsky, H.-R. Miiller et al.

Posters: Particle Acceleration in the Sun and Heliosphere

A Study of the Drift Rate of Type II Radio Bursts at Different Wavelengths
E. Aguilar-Rodriguez, N. Gopalswamy, R. MacDowall et al.

Sungrazing Comets as Source of Pickup lons at Earth Orbit and Ulysses
M. Bzowski & M. Krdlikowska

Effect of Nonlinear Circularly Polarized Waves on Linear Instabilities Triggered by an

Alpha-Particle Beam
L. Gomberoff

Electrostatic Instabilities Triggered by Finite Amplitude Circularly Polarized Waves
L. Gomberoff & J. Hoyos

Solar Proton and Near-Relativistic Electron Events -What is the Relationship?
D.K. Haggerty & E.C. Roelof

Anomalous Hydrogen and Helium Spectra at the Termination Shock from Energetic Neutral Atoms

Flux Intensity Measurements
M. Hilchenbach & A. Czechowski

Energetic Neutral Atoms in a Time-Dependent Heliosphere
M. Hilchenbach, A. Czechowski & K. Scherer

Multi-Spacecraft Observations of Interplanetary Shock Accelerated Particle Events
G.C. Ho, D. Lario, R.B. Decker et al.

Effects of Waves on Ion Beams Upstream of the Quasi-Parallel Shock
E. Kaghashvili & G.P. Zank

Excitation of Proton Cyclotron Waves at Interplanetary Travelling Shocks: ACE/MAG and SOHO/Celias

Observations
R. Kallenbach, K. Bamert, M. Hilchenbach et al.

Self-Consistent Adjustment of the Flux of Energetic Ions and their Injection Threshold at the Solar
Wind Termination Shock
R. Kallenbach, M. Hilchenbach & K. Bamert

Ulysses COSPIN/KET Observations of Jovian Electrons during the Distant Ulysses Jupiter Flyby
H. Kunow, B. Heber, M.S. Potgieter et al.

The Radial Dependence of Solar Energetic Particle Fluxes
A. Ruzmaikin, G. Li, G. Zank et al.

Semi-Empirical Model of Electron Heat Flux: Soho and Ulysses Observations
E.C. Sittler Jr., R. Skoug, L. Ofman et al.

Determination of Interplanetary Shock Characteristics
A. Szabo

Electron Acceleration by Coronal Shocks and Solar Type II Bursts
M. Vandas & M. Karlicky



A Study of the Solar Injection for Eleven Impulsive Electron/’He-Rich Sep Events
L. Wang, R.P. Lin, S. Krucker et al.

Effect of Coronal Holes on Gradual Solar Energetic Particle Events
Y. Wang, C. Shen, P. Ye et al.

Posters: Acceleration and Heating of Solar Plasma

Alfvénic Turbulence in “Newborn” Polar Flows
B. Bavassano, R. Bruno, R. D’ Amicis et al.

The Structure of the Base of the Corona
S. Bingert, H. Peter, B. Gudiksen et al.

Evidence for In Situ Heating in Active Region Loops
W. Curdt, E. Landi, T.J. Wang et al.

Some Aspects of Waiting Time Statistics of Interplanetary Magnetic Field Fluctuations: Focusing on By
R. D'Amicis, R. Bruno, B. Bavassano et al.

3D Numerical Models of Quiet Sun Coronal Heating
V.H. Hansteen, & B. Gudiksen

Modeling Helium in the Solar Wind with New Gyrotropic Transport Equations
A.M. Janse, Q. Lie-Svendsen & E. Leer

Measurements of Heating at Stream-Stream Interactions
L. Jian, C.T. Russell, J.T. Gosling et al.

Observations and Models of Solar Active Region Loops
E. Landi & M. Landini

Diagnostics of Two X-Ray Flares Using CHIANTI
E. Landi & K.J.H. Phillips

Proton Fire Hose Instability in the Expanding Solar Wind
L. Matteini, S. Landi, P. Hellinger et al.

A New Avalanche Model for Solar Flares
L. Morales & P. Charbonneau

Chromospheric Observations in the Helium 1083nm Line - A new Instrument
N. Murphy, E. Smith, W. Rodgers et al.

Large Amplitude Velocity Fluctuations as Precursor of Flares in Solar Coronal Loops
G. Nigro, F. Malara & P. Veltri

Electron Density and Temperature in Streamer Derived from the H-L'Y Emission
S. Parenti & G. Noci



Radiative Signatures of Coronal Loops Submitted to Turbulent Heating
S. Parenti, E. Buchlin, S. Galtier et al.

EUV Emission from a 3D MHD Coronal Model: Temporal Variability in a Synthesized Corona
H. Peter, B.V. Gudiksen & A. Nordlund

Statistical Stationarity of Solar Wind Time Series
J.J. Podesta & D.A. Roberts

Interaction of EIT Wave With Active Regions on the Sun
O. Podladchikova & D. Berghmans

Heavy Ions in the Solar Wind: A New Dataset from ACE
J. Raines, S.T. Lepri, T.H. Zurbuchen et al.

Flows and Heating of the Solar Atmosphere during Solar Flares
B. Schmieder, A. Berlicki, H. Li et al.

Dissipation Range Spectral Characteristics at 1 AU
K. Hamilton, C.W. Smith & R.J. Leamon

Variance Anisotropy in the Inertial Range
C.W. Smith, K. Hamilton & B.J. Vasquez

Turbulent Heating of the Solar Wind by Newborn Interstellar Pickup Protons
C.W. Smith, P.A. Lisenberg, W.H. Matthaeus et al.

Flow in Thin Streamer Boundaries, Streamer Stalks, and Plumes between 2 and 10 Solar Radii
S. Suess & S. Nerney

Three-Dimensional Solar Wind Model with Pickup Protons
A.V. Usmanov & M.L. Goldstein

Non Linear Evolution of Alfvén Waves in the SolarAtmosphere
A. Verdini, M. Velli & S. Oughton

Dissipation Range Spectral Characteristics at 1 AU MHDwaves in Solar Wind Shear Flows
G.M. Webb, E.Kh. Kaghashvili & G.P. Zank

On the Connection Between the Disk and Limb Events Observed by Soho
L.D. Xia, M.D. Popescu, Y. Chen et al.

Small-Scale Dynamics of the Chromospheric Network in Coronal Holes from TRACE/BBSO

Observations
Y. Yamauchi, H. Wang & R.L. Moore

Posters: Magnetic Field Transport from the Sun to the Heliosphere
Rigidity Dependence of Galactic Cosmic Ray Modulation 11
H.S Ahluwalia, M.M. Fikani & R.C. Ygbuhay

Tearing and Kelvin-Helmholtz Instabilities in the Heliospheric Plasma
L. Bettarini, F.A. Rappazzo, S. Landi et al.



Combined EISCAT/ESR/MERLIN Interplanetary Scintillation Observations of the Solar Wind
M.M. Bisi, A.R. Breen, R.A. Fallows et al.

Radial Evolution of Cross Helicity at Low and High Latitudes in the Solar Wind
B. Breech, W.H. Matthaeus, J. Minnie et al.

Physical Models to Forecast the DST Index: A Comparison of Results
C. Cid, E. Saiz & Y. Cerrato

Linking Coronal to Heliospheric Magnetic Helicity: A New Model-Independent Technique to
Compute Helicity in Magnetic Clouds
S. Dasso, C.H. Mandrini, M.L. Luoni et al.

Observed and Modeled Coronal Holes
G. De Toma, C.N. Arge & P. Riley

Turbulence and Third Moment of Fluctuations: Kolmogorov's 4/5 Law and its MHD Analogues

in the Solar Wind
B.T. MacBride, M.A. Forman & C.W. Smith

Simulations of Solar Wind Turbulence
M.L. Goldstein & D.A. Roberts

Large Scale Properties of Magnetic Clouds: Different Approaches to Estimate their Orientation

and Impact Parameter
AM. Gulisano, S. Dasso, C.H. Mandrini et al.

Hemispheric and Longitudinal Asymmetries of the Global Solar Magnetic Field
K. Mursula & T. Hiltula

Helicity Analysis for Expanding Magnetic Clouds: A Case Study
M.S. Nakwacki, S. Dasso, C.H. Mandrini et al.

A Two-Component Phenomenology for the Evolution of MHD Turbulence
S. Oughton, P. Dimitruk & W.H. Matthaeus

Triggering CMEs by Magnetic Flux Emergence
G. Dubey, S. Poedts & B. van der Holst

CME Triggering by Magnetic Footpoint Shearing
C. Jacobs, S. Poedts & B. van der Holst

Solar Wind from the Coronal Hole Boundaries
N.A. Schwadron, D.J. McComas, H.A. Elliott et al.

Simulation Study of Waves Supported by Tangential Discontinuities
B.J. Vasquez

Non-Local Couplings in the Solar Atmosphere and the Heliosphere: Methods of their

Theoretical Description
LS. Veselovsky



Posters: Future Missions

Morphology And Evolution Of The Heliospheric Current And Plasma Sheets from 1 To 5 Au
X.-Y. Zhou, E.J. Smith, D. Winterhalter et al.

Solar Polar Imager: Observing Solar Activity from a New Perspective
D. Alexander, A. Sandman, P. Liewer et al.

Mexart Measurements of Radio Sources
A. Gonzdlez-Esparza, E. Andrade, A. Carrillo et al.

EMMA: The EIT MPEG Movies Archive at the Multi Experiment Data Operation Center
F. Auchére

Potential Observations of the Solar Atmosphere via In-Situ Measurements of the Neutral Solar Wind
M. Hilchenbach, K. Bamert & A. Czechowski

Capabilities of UV Coronagraphic Spectroscopy for Studying the Source Regions of Solar Energetic
Particles and the Solar Wind
J.L. Kohl, S.R. Cranmer, L.D. Gardner et al.

The Proposal of a Small Fast Solar Wind Monitor for the SPECTR-R Project
A. Koval, Z. Némecek, J. Saﬁdnkovd etal.

Space Weather with ESA's PROBA2 Mission
G. Lawrence, D. Berghmans, J.-F. Hochedez et al.

The Interstellar Boundary Explorer (IBEX) Mission
D. McComas, F. Allegrini, L. Bartolone et al.

Innovative Interstellar Explorer
R.L. McNutt Jr., RE. Gold, S.M. Krimigis et al.

Solar Probe Engineering Concept
K.A. Potocki, D.A. Eng,D.J. McComas et al.

The Virtual Space Physics Observatory: Integrated Access to Present and Future Solar and Space
Physics Data and Services

A. Roberts, V. Rezapkin & J. King

Plasma Observations on the Solar Probe Mission
J. K. Edmondson & T. H. Zurbuchen

Posters: CMEs and ICMEs

Early Evolution of a CME from White Light and UV Observations
A. Bemporad, G. Poletto & J.C. Raymond

Current Sheet Evolution in the Aftermath of a CME
A. Bemporad, G. Poletto, S.T. Suess et al.



Cross-Correlation of Interplanetary Parameters for Large X (450 Re) Separation:
Dependence on Interplanetary Structure
C.J. Farrugia, H. Kucharek, H. Matsui et al.

Evolution of Interplanetary Magnetic Clouds from 0.3 AU to 1 AU: A Joint Helios-Wind
Investigation
C.J. Farrugia, M. Leiter, H. K. Biernat et al.

Modelling of CMES for the STEREO Mission
R.A. Howard, A.F. Therminsien, Ch. Marque et al.

Total Pressure Signature as a Qualitative Indicator of the Impact Parameter during ICME
Encounters
L. Jian, C.T. Russell, J.T. Gosling et al.

3D MHD Modeling of CME Expansions
J. Kleimann, A. Kopp & H. Fichtner

On the Thickness of the Sheath of Magnetic Clouds in the Inner Heliosphere:
A Helios — Wind Investigation
M. Leitner, C.J. Farrugia, H.K. Biernat et al.

The Relative Distribution of the Magnetic and Plasma Kinetic Energy Densities in the
Inner Heliosphere (<1 AU)
M. Leitner, C.J. Farrygia, V.A. Osherovich et al.

Influence of Flares on Interplanetary Coronal Mass Ejections
S.T. Lepri, A. Lawitzke & T.H. Zurbuchen

Energetic Dymanics of EIT Wave Structure Analyzed by EIT Wave Detector
O. Podladchikova & D. Berghmans

A Survey of Interplanetary Coronal Mass Ejections in the Near-Earth Solar Wind during 1996-2005
L.G. Richardson & H.V. Cane

Freezing-In Temperatures of Oxygen, Carbon and Iron in Magnetic Clouds
L. Rodriguez, J. Woch, N. Krupp et al.

Field Structure Around a Super-Sonic Interplanetary Magnetic Clouds with Forward and
Reverse Shocks
E. Romashets & M. Vandas

CMEs Observed by SMEI which are not seen by LASCO
G.M. Simnett

Determining Shock Velocity Inputs for Sun-To-Earth Models
Z. Smith, T.R. Detman, M. Dryer et al.

Plasma Flows Inside Magnetic Clouds
M. Vandas, E. Romashets & S. Watari

Mushroom-Shaped Clouds in the Solar Atmosphere and the Heliosphere with Coronal
Mass Ejections
LS. Veselovsky

Interplanetary Coronal Mass Ejections Between 0.3 and 30 AU: Multi-Spacecraft Observations
and Model Comparison
C. Wang, D. Du, J.D. Richardson et al.

On the Origin of the Heliospheric Magnetic Field Polarity Inversion at High Latitudes
S. Landi, P. Hellinger & M. Velli



List of Participants

Late Paper

SOHO-SWAN Hydrogen Cell Data Analysis: Method Description
D. Koutroumpa, R. Lallement, J.L. Bertaux et al.

Additional Material (CD only)

Movies

(Description)

- The Evolution of the Helmet Streamers for a Model Sun (Schrijver.movie)

- Making the Corona and the Fast Solar Wind (Suzuki.movie)

- 3D MHD Modeling of CME Expansions (Kleimann.movie)

Photos

- Group Photo
- Album

Extra: Individual photos and movies (zipped files) can be found under folder: /photos



