


TABLE OF CONTENTS

Magnetic Highlights
Preface

List of Participants
Conference Photo

1. A Survey of Magnetic Phenomena near the Solar Photosphere,

in the Corona, and in Stellar Winds

The Magnetic Field of the Sun: An Object Lession
E.N. Parker

The Dynamics of Solar Coronal Magnetic Fields
B.C. Low

Solar Coronal Mass Ejections
A.J. Hundhausen, D.G. Sime and B.C. Low

A Storage Process of the Magnetic Energy in the Space Active
Regions and Stellar Atmosphere
Li Zhongyuan

CoMStOC: The Coronal Magnetic Structures Observing Campaign
J.T. Schmelz

Masers and Stellar Magnetic Fields
M.J. Reid

Magnetized Langmuir Solitons Around Pulsars
E. Asseo, G. Pelletier and H. Sol

Magnetic Field of Rotating Bodies
A.Z. Dolginov

2. The Magnetic Field Structure of the Milky Way:
The Meeting of Observation and Theory

The Magnetic Field of the Milky Way
V. Trimble

A Survey of Recent Magnetic Field Measurements in HI Features

of the Galaxy
C. Heiles

Pulsars as Probes of the Galactic Magnetic Field
A.G. Lyne

Structure of the Local Galactic Magnetic Field
R.J. Rand and S.R. Kulkarni

A Faraday Rotation Survey in the First Quadrant of the Galaxy
A. Clegg and J. Cordes

Xix
xxi
XXV

13

16

17

20

21

26

27

29

35

41

44

47



viii

Parameters of the Magnetic Field in the Local Galactic Arm

Derived from Low Frequency Absorption Measurements in the
Ionized Gas

E.A. Abramenkov and V.V. Krymkin 49

The Two Component Magnetic Field of the Galaxy
R.R. Andreassian and A.N. Makarov 54

Fluctuations in the Galactic Magnetic Field
J.M. Cordes, A. Clegg and J.H. Simonetti 55

Correlation Between Galactic Non-Thermal Continuum Emission
and HI-Column Density
K. Beuermann and Y.G. Kim 59

A Detailed Model of the Distribution of Synchrotron Emission
in the Galactic Disk
A. Broadbent, C.G.T. Haslam and J.L. Osborne 61

The Need for High Resolution for Polarization Studies of
Galactic Background Radiation
G.L. Verschuur and T.A.Th. Spoelstra 62

Extended Polarized Emission Structures in the Galactic
Plane at 11 cm Wavelength
N. Junkes, E. Fiirst and W. Reich 63

The Magnetic Field of the Galaxy in the Solar Vicinity and
the Polarization of Stars
A.N. Makarov and R.R. Andreassian 65

3. Magnetic Fields in and around Supernova Remnants

Polarization and Magnetic Fields in Supernova Remnants
D.K. Milne 67

Probing the Interstellar Magnetic Field by Polarization
Observations of Supernova Remnants
E. Fiirst and W. Reich 73

Radio Polarimetry of Tycho's SNR
J.R. Dickel, W.J.M. van Breugel and R.G. Strom 76

The Magnetic Field of the Crab as Revealed by New, High
Resolution, Multi-Band Radio Images

M.F. Bietenholz and P.P. Kronberg 79
Magnetic Fields in Young SNRs
J.R. Dickel and E.M. Jones 81

4. Magnetohydrodynamics of Galactic Magnetic Fields

Dynamo in Astrophysics
A.A. Ruzmaikin 83



Large—Scale Galactic and Intergalactic Magnetic Fields
M. Fujimoto and T. Sawa

Torus—Dynamo
W. Deinzer, H. Grosser and D. Schmitt

Key Problems of Flat Objects Dynamo Theory and Ways of
Their Solution

F. Krause, R. Meinel, D. Elstner and G. Riidiger

Mean-Field Models of Galactic Dynamos Admitting AXxi-
symmetric and Non—-Axisymmetric Magnetic Field Structures
K.—H. Rddler and E. Wiedemann

The Alpha-Effect in Galaxies is Highly Anisotropic
G. Riidiger

Galactic Dynamos Without Sharp Boundaries: Non—Axisymmetric
Fields in Axisymmetric Disks?
R. Meinel, D. Elstner, G. Riidiger and F. Krause

Dynamo Generation of Galactic Magnetic Fields
K.J. Donner

Galactic Dynamo Theory Confronted with Observations
Yu.S. Krasheninnikova, D.D. Sokoloff, A.A. Ruzmaikin
and A. Shukurov

Bisymmetric Spiral Magnetic Fields and Gravitational
Instabilities of Galactic Disks
T. Sawa and M. Fujimoto

Enhancement of Galactic Dynamos by Density Waves
M. Tosa and M. Chiba

Swing Excitation of Galactic Magnetic Fields Induced by
Spiral Density Waves
M. Cchiba and M. Tosa

3-D Models of Galaxy Magnetic Fields with Spiral Shocks
J. Panesar and A.H. Nelson

Galactic Dynamos and Density Wave Theory
L. Mestel and K. Subramanian

Phenomena Involving Magnetic Vortex Tubes
P.F. Browne

Magnetic Viscosity as the Dominant Shear Force in
Accretion Disks
W. Kundt

3-Dimensional Particle—in—-Cell Simulations of Spiral Galaxies
A.L. Peratt, W. Peter and C.M. Snell

Magnetohydrodynamic Simulation of the Evolution of Large-Scale
Magnetic Fields in Disk Galaxies
R.C. Bishop, P.R. Shapiro and D.C. Barnes

ix

90

95

97

107

113

115

117

119

125

127

131

133

135

136

139

143

151



On the Nature of Magnetohydrodynamic Turbulence in the
Interstellar Medium
V.N. Fedorenko

Regular and Stochastic Dynamics of Relativistic Particles
in Alfvén Waves
S.M. Carioli and V.N. Fedorenko

Magnetic Field in a Turbulent Galactic Disk
K. Otmianowska—-Mazur

The Propagation of Discontinuities in Gas Flows in the ISM
and its Relation to the Galactic Synchrotron Radio Emission
V.G. Berman, L.S. Marochnik, Yu.N. Mishurov and A.A. Suchkov

Turbulent Mixing in Circumstellar Space in the Presence of
Magnetic Fields
D. Breitschwerdt and F.D. Kahn

Diamagnetic Cavities in the Interstellar Medium
G. Gisler

Spontaneous Discontinuities in Galactic Magnetic Fields and
the Creation of Galactic X-ray Halos
E.N. Parker

Interstellar Magnetohydrodynamic Waves as Revealed by Radio
Astronomy
S.R. Spangler

Galactic Winds and Magnetic Fields from Spiral Galaxies
H.J. Vélk, D. Breitschwerdt and J.F. McKenzie

Galactic Winds: The Role of Cosmic Rays
G.P. Zank

Interaction of Cosmic Rays with a Galactic Corona Bow-Shock
M. Ostrowski

The Role of Cosmic Rays and Alfvén Waves in the Structure
of the Galactic Halo
M.K. Dougherty and J.F. McKenzie

5. The Polarization, Magnetic Field and Velocity
Structure of External Spiral Galaxies

Multi—-Frequency Radio Observations of Spiral Galaxies and
Their Interpretation
M. Krause

Modelling Faraday Rotation in Galaxies
L. Brett

The Detailed Magnetic Field Structure in the SW Quadrant of M31
R. Beck and E.M. Berkhuijsen

153

1565

157

159

163

168

169

176

177

182

183

185

187

197

198



What Mechanism Depolarizes the Emission from the SW Arm of M31?
E.M. Berkhuijsen and R. Beck

CO Observations of a Region with Strong Polarization in M31
E. Bajaja, E.M. Berkhujjsen and R. Beck

Polarization in the Magellanic Clouds
R.F. Haynes, S. Wayte, J.I. Harnett, U. Klein,
R. Wielebinski, U.R. Buczilowski, E. Bajaja, D. Malin,
J.D. Murray, A.J. Hunt, R. Wark and L. Sciacca

The Magnetic Field in M33
U.R. Buczilowski and R. Beck

Polarized Radio Emission from M51
C. Horellou, R. Beck and U. Klein

Polarized Radio Emission from NGC 6946
R. Beck, U.R. Buczilowski and J.I. Harnett

Linearly Polarised Radio Emission from M83 (NGC 5236) and
NGC 891

S. Sukumar and R.J. Allen

The Magnetic Field in Edge-on Galaxies
E. Hummel and M. Dahlem

Optical and Radio Surface Photometry of NGC 891
R.J. Allen, S. Sukumar, F.X. Hu and P.C. van der Kruit

Radio Polarization Studies of Some Southern Galaxies
J.I. Harnett, R.F. Haynes, R. Wielebinski and U. Klein

Vertical Magnetic Fields in Spiral Galaxies
Y. Sofue

Magnetic Fields and Star Formation for the ANS Sample of
Galaxies
J. Stryczynski

Equipartition: Fact or Fiction?
N. Duric

Modelling the 60gm/20cm Infrared-to—Radio Ratio Within
Spiral Galaxies
M.D. Bicay and G. Helou

Constraints on the Magnetic Fields in Galaxies Implied by
the Infrared-to-Radio Correlation
G. Helou and M.D. Bicay

Magnetic Field Strengths of Galaxies and the
Far—Infrared/Radio Correlation
A.J. Fitt and P. Alexander

Dust Grain Orientation in the Interstellar Magnetic Field
A.Z. Dolginov

Optical Polarisation Studies of Galaxies
S.M. Scarrott, C.D. Rolph and D.P. Semple

Xi

201

203

205

210

211

213

233

2356

237

239

241

242

245



Xii

A CCD Polarimeter with Focal Reducer
A. Huber

Optical Polarization of M82
N. Neininger, R. Beck and F. Backes

Magnetic Field Structure in the Small Magellanic Cloud
A.M. Magalh3es, N. Loiseau, C.V. Rodrigues and V. Piirola

Stochastic Star Formation and Magnetic Fields
J.V. Feitzinger, E. Harfst and J. Spicker

6. Magnetic Fields in Molecular Clouds, Dark Globules
and in the Pre-Stellar and Circumstellar Environment

The Role of Magnetic Fields in Star Forming Regions
L. Mestel

The Magnetic Field in Highly Dense Molecular Clouds
M.S. El-Nawawy

Molecular Cloud Cores and Protostars: Offsprings of Gravity
and Cosmic Magnetism
T.Ch. Mouschovias

Magnetic Flux Loss from Interstellar Clouds with Various
Grain Size Distributions
R. Nishi, T. Nakano and T. Umebayashi

The Rate of Angular Momentum Loss from Cloud Cores
T. Nakano

Magnetic Braking of Interstellar Clouds
E.A. Dorfi

Magnetic Field and Ambipolar Diffusion in Molecular Clouds
and Protostars
A.E. Dudorov

Magnetic Fields in Molecular Cloud Cores
Z.P. Zhou and X.W. Zheng

Observational Aspects of Magnetic Fields in Molecular Clouds
T.H. Troland

Magnetic Fields in Interstellar Masers
J.M. Moran

Observability of the Magnetic Field in Molecular Clouds
N. Bel and B. Leroy

Magnetic Fields in Dark Cloud Cores and H,O0 Masers
R. Giisten and D. Fiebig

Observations and Models of Magnetic Molecular Clouds
P.C. Myers and A.A. Goodman

252
253
255

257

259

268

269

280
281

287

301
304
305

309



Magnetically Controlied Gravitational Instabilities in the
Taurus Molecular Complex
W.L.H. Shuter and R.L. Dickman

VLA Mapping of Magnetic Fields in W3 and S106
R.M. Crutcher

The Ha Emission of the PMS Star Serpens/SVS2
A.I. Gomez de Castro

The Magnetic Field in the Perseus Molecular Cloud Complex
A.A. Goodman, P.C. Myers, P. Bastien, R.M. Crutcher,
C. Heiles, 1. Kazes and T.H. Troland

Magnetic Fields in Molecular Clouds at High Galactic
Latitudes
M. Seki

Polarization Measurements of Some Herbig Ae/Be Stars
S.K. Jain, H.C. Bhatt and Ram Sagar

Magnetic Fields and Star Formation: Imaging Polarimetry
of Two Reflection Nebulae
S.M. Scarrott and T.M. Gledhill

Near Infrared Polarimetry of Dark Clouds and Star Forming
Regions - Two Micron Polarization Survey of T Tauri Stars
M. Tamura and S. Sato

Detection of Synchrotron Emission from a Unique Herbig Haro
Object in Orion
F. Yusef—-Zadeh, T. Cornwell, B. Reipurth and M. Roth

Alignment of Circumstellar H-H Flows by the Interstellar
Magnetic Field
1. Appenzeller

Jet Interactions with Molecular Clouds: C—-Shock Models
M.D. Smith and P.W.J.L. Brand

Topological Solutions for Collimated MHD Flows
K. Tsinganos and E. Trussoni

Magnetically Driven Jets
R.V.E. Lovelace and J. Contopoulos

MHD Reconnection Model for Optical Jets, H-H Objects and
GGD Objects
H. Hanami and T. Tajima

Numerical Models of Magnetic Disk Accretion in Star
Forming Regions
M.L. Norman and J.M. Stone

Chemical Diagnostics of Turbulent Magnetic Boundary Layers
S.B. Charnley

MHD Simulations of Mass Outflows from Star Forming Regions
J.M. Stone, M.L. Norman and D. Mihalas

Xiii

314

315

318

319

321

323

325

327

329

331

332

333

337

341

343

349

351



Xiv

The Collimation of MHD Winds: Bipolar Flows and Jets
C.A. Norman and J. Heyvaerts

Resistive Instabilities in a Two—-Dimensional MHD
Turbulent Flow

H. Politano, A. Pouquet and P.L. Sulem

Cosmic Ray Acceleration and ¥ Ray Induced by the Interaction

of the Ejecta of SN1987A with the Magnetized Cloud
H. Hanami

7. Magnetic Fields in Galactic Nuclei

The Magnetic Field in the Inner 70 Parsecs of the Milky Way

M. Morris

The Large-Scale Magnetic Field Structure near the Galactic
Center
W. Reich

Magnetic Filaments in the Negative—Latitude Extension of
the Radio Arc Near the Galactic Center

F. Yusef-Zadeh, M. Morris, A.N. Lasenby,

J.H. Seiradakis and R. Wielebinski

A Wide Field A90 cm Image Around the Galactic Center
— Evidence for a Poloidal Magnetic Field
K.R. Anantharamaiah and A. Pedlar

Random Precessing Jet and Accretion Disk at the Galactic
Center
M. Fujimoto and Y. Sofue

MHD Models of Galactic Center Lobes, Shells, and Filaments
K. Shibata and R. Matsumoto

Interaction between Magnetic Fields and Molecular Clouds
on the Radio Arc
M. Tsuboi, T. Handa, M. Inoue, J. Inatani and N. Ukita

OH Zeeman Determination of the Magnetic Field at the
Galactic Center
N.E.B. Killeen, K.Y. Lo, R.J. Sault and R.M. Crutcher

Zeeman Observations of the Magnetic Field in the Galactic
Center
U.J. Schwarz and J. Lasenby

Polarization Properties of Radio Cores
D.J. Saikia

Poloidal Magnetic Fields in Galactic Central Regions
H. Lesch, A. Crusius-Wéitzel, R. Schlickeiser
and R. Wielebinski

353

357

359

361

369

373

375

377

379

381

382

383

385

394



Dynamo Driven Mean Magnetic Field in Accretion Disks of
Compact Astrophysical Objects and Its Manifestations
G.D. Chagelishvili, R.G. Chanishvili, J.G. Lominadze
and Z.A. Sokhadze

Synchrotron Radiation from Energetic Electrons Emitted by
AGN: A Probe for Magnetic Fields in External Galaxies
M.G. Baring

Magnetic Fields in Radio—Quiet Quasars
R. Schlickeiser and A. Crusius—-Witzel

Stability of Luminous Discharges in Strong Fields
G. Benford

8. The Role of Magnetic Fields in Radio Source Jets
and Extended Radio Lobes

An Overview of Computational MHD Jets and their Comparisons
with Recent High Resolution Radio Images
D.A. Clarke

Magnetic Production of Extragalactic Jets
M. Camenzind

Computational MHD Jets
K. Shibata

Gravo—Magnetodynamic Engine for Cosmic Jets
Y. Uchida

Radiogaps: Stability of Electron/Positron Jets in Large—Scale
Magnetic Fields
U. Achatz, H. Lesch and R. Schlickeiser

Shock Conditions in Magnetized Jets
S. Appl and M. Camenzind

High Energy Physics in Magnetic Jets and Hot Spots
P.L.. Biermann

Numerical Observations of a Restarting Radio Jet
D.A. Clarke, J.O. Burns and M.L. Norman

Oblique Shocks in Extragalactic Jets
D. Fraix—-Burnet

The Shock Structure in Current-Carrying Jets
H. Lesch, S. Appl, M. Camenzind

The Combined Effects of Magnetic Fields and Rotation on the
Acceleration of Jets: A Quasi—-One-Dimensional MHD Model
T. Koupelis

A Theoretical MHD Model for Extragalactic Jets and its
Comparison with the Observations
P. Pietrini

XV

395

399

400

401

403

413

419

425

431

432

433

435

437

438

439

441



xvi

Origin of Magnetic Fields in Jets and Radio Galaxies
W.K. Rose

Importance of Magnetic Effects in a Two—Flow Model for
Extragalactic Radio Jets

H. Sol, G. Pelletier and E. Asseo

Contour Simulations of Astrophysical Jets
L. Zaninetti

Collimated Bipolar Outflow and the Formation of Nuclear
Spirals; Possible Role of Magnetic Fields
P. Pismis, E. Moreno and J.A. Garcia—-Barreto

Comparison of Radio and Optical Polarization in Extended
Extragalactic Radio Sources I. Observations
H.—J. Réser and K. Meisenheimer

Comparison of Radio and Optical Polarization in Extended
Extragalactic Radio Sources II. Implications for the
Magnetic Fields

K. Meisenheimer and H.-J. Roser

Peculiar Magnetic Field Structures in 4C49.22 (1150+497)
C.E. Akujor

Polarization Observations of Selected Radio Galaxies
at 327 MHz
A.G. Willis and C.P. O'Dea

Filaments Evolution in Extended Radio Sources
G. Bodo, A. Ferrari, S. Massaglia and E. Trussoni

9. Magnetic Fields in the Galactic Environment, Galaxy Clusters

and Intergalactic Medium

Magnetic Fields and Ionized Gas in Elliptical Galaxy Halos
R.G. Strom

Magnetic Fields in Cooling Flow Clusters
R.A. Perley

The Polarization Structure of Centaurus A
J.O. Burns and D.A. Clarke

Search for Extragalactic Radio Sources with Large Rotation
Measure
K. Aizu, M. Inoue, H. Tabara and T. Kato

Asymmetric Depolarization in Double Radio Sources
S.T. Garrington, R.G. Conway and G.F. Holmes

The Production of Rotation Measure Gradients in the Lobes
of Extragalactic Radio Sources
G.V. Bicknell, R.A. Cameron and R.A. Gingold

443

445

446

447

449

451

453

455

457

459

463

469

472

473

477



Properties of the Medium Causing Asymmetric Depolarization
in Strong Double Radio Sources with one Jet

A. Crusius—W4&tzel, P.L. Biermann, I. Lerche

and R. Schlickeiser

The Strength and Structure of the Intracluster Magnetic
Field in the Coma Cluster of Galaxies
K.-T. Kim and P.P. Kronberg

High Frequency Observations of a Large Faraday Rotation
Galaxy in a Cluster
M. Inoue, H. Tabara, T. Kato and K. Aizu

Intracluster Magnetic Fields from X-ray and Radio
Measurements
R. Schlickeiser and Y. Rephaeli

Evidence of a Large Scale Magnetic Field in the Coma-A1367

Supercluster
G. Giovannini, K.-T. Kim, P.P. Kronberg and T. Venturi

Magnetic Fields of Radio Galaxies in Abell Clusters
115 and 568
L. Gregorini, M. Bondi, L. Feretti, G. Giovannini
and C.P. O'Dea

The Role of Extragalactic Jets in the Magnetization of the
Intergalactic Medium
L.C. Jafelice and R. Opher

Intermittent Magnetic Fields Generated by Turbulence in
Galaxies and Galaxy Clusters
D.D. Sokoloff, A.A. Ruzmaikin and A. Shukurov

Intergalactic Magnetic Fields and the Morphology of
Spiral Galaxies
E. Battaner, E. Florido and M.L. Sanchez—-Saavedra

10. Magnetic Fields at High Redshifts and in
the Early Universe

Cosmic Magnetic Fields and Superconducting Strings
C. Thompson

Quasar Rotation Measures and Optical Absorption Spectra
- What can we Learn about Cosmic Magnetic Fields?
J.J. Perry, P.P. Kronberg and A.M. Watson

Non-Conventional Origin of Large—-Scale Magnetic Fields
M.I. Wanas

Magnetic Field Generation in Protogalactic Halos
R.E. Pudritz

The Present State of a Primordial Galactic Field
R.M. Kulsrud

xvii

482

483

486

487

492

495

497

499

504

507

513

518

519

527



xviii

On the Origin of Cosmic Magnetic Fields
T. Tajima and K. Shibata

11. Concluding Summary Remarks
L. Woltjer

Author Index

531

533

537






	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14

