WORKSHOP ON

THE SUN AND SUN–LIKE STARS

9–11 AUGUST 1999 SZOMBATHELY, HUNGARY

PROCEEDINGS

Edited by I. Jankovics, J. Kovács and I.J. Vincze

SCIENTIFIC ORGANIZING COMMITTEE

Béla Szeidl (chair) István Jankovics Katalin Oláh Lídia van Driel-Gesztelyi

LOCAL ORGANIZING COMMITTEE

István Jankovics (chair) József Kovács Ildikó Vincze

Loránd Eötvös University Gothard Astrophysical Observatory Szent Imre Herceg u. 112.

H-9707 Szombathely, Hungary

   obs@gothard.hu
http://www.gothard.hu

Typesetting: Camera-ready by the authors/editors Cover design: J. Kovács

Published by Gothard Astrophysical Observatory © 2000 Printed by Sylvester Ltd Company, Szombathely, Hungary ISBN 963 00 3492 1

PostScript version is available at

http://www.gothard.hu/tse1999

Preface

The international workshop ”The Sun and Sun-like stars” organised by Gothard Astrophysical Observatory took place 9-11 August 1999 in Szombathely, Hungary. The primary motivation to initiate this meeting was, that our observatory is located in the totality strip of the last total solar eclipse of the millennium on 11 August 1999. The workshop was also dedicated to the memory of Eugene von Gothard, the founder of the observatory, who died 90 years earlier.

Before this eclipse, the umbral shadow of the Moon last swept across Hungary in 1842 and next time it will come only in 2081. During the partial eclipse on 16 May 1882 Eugene von Gothard took a series of photographs of the Sun obscured by the Moon. His observatory was located far from the great scientific centres of that time, but his work in the field of astrophotography and the instrumentation made Gothard’s name known throughout Europe.

The program of the workshop began on 8 August in the garden of the observatory. The participants unveiled two statues: statue of Eugene von Gothard (1857-1909) made by István Tóth and a statue by Elisabeth Ledersberger-Lehoczky named ”Atrelios” was dedicated to this solar eclipse.

The workshop was officially opened the next morning by Dr. Emil Prugberger, Vice Mayor of Szombathely, who welcomed 33 participants from 8 countries.

During the course of two-day meeting 14 oral papers and numerous posters were presented on solar and stellar activity. The workshop discussed the important problems of coronal heating both from theoretical and observational points of view, the magnetic evolution and plasma dynamics of solar active regions, the relationship between magnetic loops of different temperatures, flare and CME activity, and the fine structure and modellisation of filaments. There were talks on solar-stellar analogies, modelling the Sun as a star, and the radiophysics of the solar corona.

The workshop was closed with a summary talk by K.D. Leka.

Each day ended with social programs and discussions focused on the problems of the stellar and solar activity.

Altough the early morning on 11 August was quite worrying for all of us because of the bad weather over Europe, the conditions changed very rapidly, and at the beginning of the partial phase we had good chances to observe the full eclipse. Unfortunately, the phase of the totality was slightly disturbed by a thin layer of clouds in Szombathely, but the sight will certainly remain an indelible and wonderful memory for all of our guests - astronomers, diplomats accredited to Hungary, local authorities - and many others.

We would like to thank Lídia van Driel-Gesztelyi, Katalin Oláh and Brigitte Schmieder for their help in organizing and running the workshop.

We are very grateful for the generous financial support received from the Ministry of Education, Loránd Eötvös University, the National Committee for Technological Development, Council of Szombathely, Alexander von Humboldt Foundation, Council of County Vas, and Gothard Astrophysical Observatory Foundation.

Finally, we would like to thank all the workshop participants for the stimulating atmosphere they fostered during the workshop and their contributions to the proceedings.

The Editors

Statue of Eugene von Gothard and ”Atrelios”

Table of contents

Preface v Table of contents vii List of participants viii L. Patkós

Spatially photospheric-coronal connections in SV Cam . . . . . . . . . . . . . . . . . . . . . . . . 1 Zs. Kővári and I. Pagano

Active stellar chromospheres: AR Lac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 C. Maceroni and S.M. Rucinski

Magnetic braking in Solar-type close binaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 K. Oláh

Solar-stellar connections - modelling the Sun as an active star . . . . . . . . . . . . . . . . . 25 W. van Driel

Radio observations of the Sun at Nançay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 R. Knaack, M. Fligge, S.K. Solanki, Y.C. Unruh

The influence of an inclined rotation axis on solar irradiance variations . . . . . . . . 45 S.A. Matthews, J.A. Klimchuk, L.K. Harra

The spatial distribution of EUV emission in active regions . . . . . . . . . . . . . . . . . . . . 53 B. Schmieder

Solar filaments - Comparing multi-wavelength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 S.K. Antiochos

Theory of solar prominences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 P. Démoulin, C.H. Mandrini, J.A. Klimchuk

Test on the parameter dependence of coronal heating models . . . . . . . . . . . . . . . . . . 85 L. van Driel-Gesztelyi

Long-term evolution of an AR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 L.K. Harra, S.A. Matthews, H. Hara and K. Ichimoto

Active region dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 N.V. Nitta

The relation between hot and cool loops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 K.D. Leka

Summary: The Sun, the stars, and total eclipses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

List of participants

Spiro Antiochos Code 7675, Naval Research Laboratory, Washington DC, 20375-5352, USA

János Bartus Konkoly Observatory, Budapest, Pf. 67, H-1525, Hungary Bob Bentley Mullard Space Science Laboratory, University College London Holmbury St. Mary, Dorking, Surrey RH5 6NT, UK Péter Berczik Main Astronomical Observatory, Ukrainian National Academy of Sciences Golosiiv, Kiev-022, Ukraine, 252650 János Bergou Hunter College, Manhattan, New York Pascal Démoulin Observatoire de Paris, DASOP/LPSH 5, Place Jules Janssen, F-92195 Meudon Cedex, France Lídia van Driel-Gesztelyi Observatoire de Paris, DASOP/LPSH 5, Place Jules Janssen, F-92195 Meudon Cedex, France Wim van Driel Observatoire de Paris, Unite Scientifique de Nancay 5, Place Jules Janssen, F-92195 Meudon Cedex, France Louise Harra Mullard Space Science Laboratory, University College London Holmbury St. Mary, Dorking, Surrey RH5 6NT, UK István Jankovics Gothard Observatory, Szombathely, Szent Imre Herceg u. 112., H-9707, Hungary Ádám Kiss Ministry of Education, Budapest József Kovács Gothard Observatory, Szombathely, Szent Imre Herceg u. 112., H-9707, Hungary László Kovács Berzsenyi Dániel Teacher Training College, Dept. of Physics Szombathely, Berzsenyi tér 4., H-9700, Hungary Zsolt Kővári Konkoly Observatory, Budapest, Pf. 67, H-1525, Hungary Joachim Krautter Landessternwarte Heidelberg, Königstuhl, D-69117, Heidelberg, Germany

List of participants ix

K.D. Leka Colorado Research Associates, 3380 Mitchell Ln., Boulder, CO 80301, USA

Carla Maceroni Osservatorio Astronomico di Roma, Via Frascati 33, I-00040 Monteporzio C. (RM), Italy Sarah A. Matthews Mullard Space Science Laboratory, University College London Holmbury St. Mary, Dorking, Surrey RH5 6NT, UK Nariaki Nitta Lockheed Martin Solar and Astrophysical Laboratory O/H1-12, B/252, 3251 Hanover Street, Palo Alto, CA 94304, USA Katalin Oláh Konkoly Observatory, Budapest, Pf. 67, H-1525, Hungary László Patkós Konkoly Observatory, Budapest, Pf. 67, H-1525, Hungary

Gothard Richter Astrophysikalisches Institute Potsdam, an der Sternwarte 16, D-14482, Germany Dominik Schäfer Landessternwarte Heidelberg, Königstuhl, D-69117, Heidelberg, Germany Brigitte Schmieder Observatoire de Paris, DASOP/LPSH 5, Place Jules Janssen, F-92195 Meudon Cedex, France Jörg Schweickhardt Landessternwarte Heidelberg, Königstuhl, D-69117, Heidelberg, Germany

Sami Solanki Institute of Astronomy, ETH-Zentrum, CH-8092 Zurich, Switzerland Jan Straka GKSS Research Center, Institute of Astmospheric Physics, 21502 Geesthacht, Germany Béla Szeidl Konkoly Observatory, Budapest, Pf. 67, H-1525, Hungary

Mózes Székely Ministry of Education, Budapest Emőke Tasnádi Loránd Eötvös University, Budapest, Pázmány Péter sétány 1., H-1117, Hungary Péter Tasnádi Loránd Eötvös University, Budapest, Pázmány Péter sétány 1., H-1117, Hungary

Frans van’t Veer Institut d’Astrophysique, Paris, 98 bis Boulevard Arago, 75014, France Ildikó Vincze Gothard Observatory, Szombathely, Szent Imre Herceg u. 112., H-9707, Hungary