Contents

Preface . . . o o o e e e e e e e e e e e e e e e

Part 1. Introduction: The Sun, the Stars, and the Planets

The Sun as a Stellar Laboratory: Unsolved Problems . . . . . . .. ..
J. C. Brown

The Solar—Stellar Connection and Disconnection . . . . .. . ... ..
K. G. Strassmeier

Spectral Analysis of Stars on Planet-Search Surveys . . ... ... ..
D. Fischer, J. A. Valenti, & G. Marcy

Part 2. Results from New Instrumentation

New Results from the Reuven Ramaty High Energy
Solar Spectroscopic Imager (RHESSI) Mission . . . .. ... ..

R. P. Lin
Stars at y-Ray Energies: the INTEGRAL Look at Stars . . . . . . ..
T. Montmerle

New Results from the SMA . . . . . . . . ... ... . ... . .....
J. M. Moran

Near-IR Observations of Vega-like Stars with the VLTI: 8 Pic, a PsA,
eEri,and 7 Cet . .. ... ... ... . ... ... ...
E. Di Folco, P. Kervella, F. Thévenin, P. Morel, A. Domiciano de Suza,
& V. Coudé du Foresto

VINCI/VLTT Observations of Main Sequence Stars . . . . . ... ...

P. Kervella, F. Thévenin, P. Morel, J. Provost, G. Berthomieu,
D. Ségransan, D. Queloz, P. Bordé, E. Di Folco, & T. Forveille

Hot Topics in the Solar System — Chandra Observations . . . . . . . .
S. J. Wolk

11

29

41

55

63

75

80

85



vi Table of Contents

Part 3. The Sun as a Prototype and Laboratory
for Stellar Physics

The Magnetic Corona: Magnetic Reconnection in Solar Flares
H. P. Warren

Chromospheric Heating and CO Simulations . . . .. ....... ..

H. Uitenbroek

Dynamics and Heating of Chromospheres . . . . ... ... ... ...

W. Kalkofen

Mass and Energy Supply of Fine Structure to the Solar Corona, . . . .

K. Tziotziou & G. Tsiropoula
Persistent Active Longitudes in Sunspot Activity:

Sun-as-a-Star Approach . . . .. ... ... ... ... ... ...

S. B. Berdyugina & I. G. Usoskin

Part 4. High Energy Phenomena in Sun and Stars

Solar Gamma-Ray Line Spectroscopy — Physics of a Flaring Star . . .

G. H. Share & R. J. Murphy
Radio Emission from the Sun and Stars: New Insights

into Energetic Phenomena, . . . ... ... ... .........

T. S. Bastian

Stellar Flares and Coronal Structure . . . . . ... .. ... ... ...

M. Giidel

Diagnostics of Non-thermal Particles in Solar Chromospheric Flares
C. Fang, Z. Xu & M. D. Ding

Abundances of Potassium, Argon, and Sulphur in Solar Flares
K. J. H. Phillips, J. Sylwester, B. Sylwester, & E. Landi

Periodicities of Radio Flares in RS CVn and Algol Binaries . . . . . .

M. T. Richards, E. B. Waltman, F. D. Ghigo, & D. St. P. Richards

Part 5. Stellar Magnetic Activity and Evolution

X-ray Emission from Single Stars . . . . . .. .. ... .. ... ....

J. H. M. M. Schmitt

Structures of Binary Star Coronae . . . . . . ... ... ........

N. S. Brickhouse

Magnetic Activity of Pre-main Sequence Stars . . . ... .. ... ..

E. D. Feigelson

X-rays from M-type Giants-Signs of Late Stellar Activity? . .. ...

M. Hiinsch, R. Konstantinova-Antova, J. H. M. M. Schmitt,
K.-P. Schréder, D. Kolev, J.-R. de Medeiros, A. Lébre, & S. Udry

91

103

115

123

128

133

145

159

171

176

181

187

199

211

223

Table of Contents

X-ray Emission from Young Stars in Suburban Orion. . . . . ... ..

K. Briggs, M. Giidel, M. Audard, K. Smith, R. Mewe,
& T. den Boggende

Resolving Atmospheric Structure in V471 Tauri. . . . .. .. ... ..

F. M. Walter

Stellar Coronal Spectroscopy with the Chandra HETGS . . . . . . ..

D. P. Huenemoerder, B. Boroson, N. S. Schulz, C. R. Canizares,
D. L. Buzasi, H. L. Preston, & J. H. Kastner

Coronae of Cool Stars . . . . . . . . . . . . . ...
M. Audard, S. A. Drake, M. Giidel, R. Mewe, R. Pallavicini, T. Simon,

K. P. Singh, S. L. Skinner, & N. White

Multi-Wavelength Observations of EV Lacertae . . . . . . ... .. ..

R. A. Osten, S. L. Hawley, J. Allred, C. M. Johns-Krull, C. Roark,
C. Ambruster, A. Brown, T. R. Ayres, & J. L. Linsky

The Structure and Dynamics of the Outer Atmosphere of € Eri . . . .

S. A. Sim & C. Jordan

The Photospheric Abundances of Active Binaries: First Results . . . .

T. Morel, G. Micela, F. Favata, D. Katz, & I. Pillitteri

The Variability of Sunlike Stars on Decadal Timescales . ... .. ..

R. R. Radick, G. W. Lockwood, G. W. Henry, & S. L. Baliunas

Variability in a Large Sample of Sun-Like Stars . . . . ... ... ...

F. C. Fekel, G. W. Henry, S. L. Baliunas, & R. A. Donahue

Part 6. Low Mass Stellar Magnetic Activity and Evolution

Magnetic Activity at Very Low Masses . . . . . . ... ... ... ...

G. Basri

X-ray Emission from Brown Dwarfs . . ... ... ...........

T. Preibisch

Between Cool Stars and Hot Planets: Origins of Brown Dwarfs . . . .

R. Jayawardhana

Using Chandra/LETG Spectra to Probe Stellar Coronae . . . . . . . .
G. A. J. Hussain, N. Brickhouse, A. K. Dupree, A. A. van Ballegooijen,

A. C. Cameron, M. Jardine, & J.-F. Donati

Persistent Transition Region Emission in Very Low Mass Stars . . . .

S. L. Hawley & C. M. Johns-Krull

vii

228

233

238

243

249

254

259

264

269

275

285

296

301

306



viii Table of Contents Table of Contents

ix
Part 7. Cool Stars and their Planets Part 9. Heating of Solar and Stellar Coronae
Extra-solar Planets: Clues to Planetary Formation . . . . ... .. .. 311 Heating of Stellar Chromospheres and Transition Regions . . . . . . . 437
N. C. Santos, M. Mayor, D. Naef, F. Pepe, D. Queloz, & S. Udry 7. E. Musielak
Influence of Planets on Parent Stars: Angular Momentum . . . . . . . 323 Waves in the Solar COTona . . « v v v v oo e e oo 449
N. Soker E. Marsch
Influences of Planets on Parent Stars: Abundances . . . ... ... .. 333 Nanoflares and the Heating of the Solar Corona. . . . . . . . ...... 461
N. Murray A. O. Benz
Abundances in Stars with Exoplanets . . . ... ............ 343 An Observational Test for Coronal Heating Models . . . . . . ... .. 473
G. Israelian L. van Driel-Gesztelyi, P. Démoulin, C. H. Mandrini, L. K. Harra,
. A. Klimchuk
Stellar Activity Enhancement by Planets: Theory and Observations . 355 . &‘T et L. . .
) Diagnostics of Coronal Heating in Solar Active Regions . . ... . .. 478
S. H. Saar, M. Cuntz, & E. Shkolnik
A . £ the C S ¢ Foll Techni A. Fludra & J. Ireland
Revtlgvgtou dt i(nggsrgxtzzzgfai PIZnZX;_Up cchiiques 367 Emerging Flux and the Heating of Coronal Loops . . ... ... ... 483
Y HOOWD BXUASOIAL ZHANGS « « v v v e e e e e B. Schmieder, P. Démoulin, D. M. Rust, M. K. Georgoulis,
D. Charbonneau & P. N. Bernasconi
Method for Spot Detection on Solar-like Stars . . . . .. ... ... .. 379 An Ab Initio Approach to the Solar Coronal Heating Problem . . . . . 488
A. V. R. Silva B. V. Gudiksen & A. Nordlund
Circumstellar Disks around Young Solar-type Stars . . . . . ... ... 385 FIP Effect and FIP-Dependent Bias in the Solar Corona, . . . . . . . . 493
I. Kamp & F. Sammar B. N. Dwivedi, A. Mohan, & E. Landi
Radio Emissions from Terrestrial Planets around White Dwarfs . . . . 390 Solar ‘EIT Waves’ — What are They? . . . . . . ... ... ... .... 498
A. Willes & K. Wu L. K. Harra & A. C. Sterling
Physical Parameters of 59 Stars with Planets . . . . . .. .. ... .. 395
G. Cayrel de Strobel Part 10. Structural Elements: Magnetic Loops
Search for Low—Amphtude.Stellar Motlons .m NGC 752 SRR - 400 Solar Magnetic Loops Observed with TRACE and EIT . . . . . . . . 503
S. C. Barden, C. A. Pilachowski, C. Deliyannis, R. Mathieu,
S. Meiborn, & D. Harmer M. J. Aschwanden & A. M. Title
Giant Planets and Variable Stars in 47 Tucanae — a Progress Report Loops: Twisting and Scaling . ... ................... 517
of a Comprehensive Ground-Based Search . . .. ... ... .. 405 R. W. Walsh
D. T. F. Weldrake, P. D. Sackett, & T. J. Bridges Magnetic Loop Models: from Sunto Stars . . . . ... ... ...... 529
M. Jardine, A. C. Cameron, K. Wood, & J.-F. Donati
The Solar Tachocline: Limiting M to-Tipping Instabilities . . . . . 541
Part 8. Stellar Analogues for Interaction and Evolution ¢ Solar fachociifier Limiting Yagneto- 2 Ipping nstabrities
) ) i e o P. S. Cally, M. Dikpati, & P. A. Gilman
Orbital Motion and Magnetic Activity in Close Binaries Linking Thin Flux Tube MHD Models to Apparent Stellar
and Planetary Systems . . . ... ... ... .. ......... 411 .
M. Rodond & A Surface Activity . . . . . . . . ... o o oo 546
Evoluti ' Rof :}1:0 Sol ' Fl’\./ILanzz:}. Activit T T. Granzer & K. G. Strassmeier
volution of the Solar Magnetic Activity over Time e a1 .
and Effects on Planetary Atmospheres . . . . . . . . .. . ... 493 Large Scale Solar Magnetic Fields: Temporal Variations . . . . . . . . 552
E. F. Guinan & I. Ribas Acti RﬁKz?aacli& J. I\(/)I it(inﬂo 40b " 557
The Sun as a Star: Comparing Alpha Cen A to UV Solar Spectra . . 431 clive iegion Loop Models an SOIVAMONS v v e e e e

J. L. Linsky, I. Pagano, J. A. Valenti, & D. Duncan E. Landi & M. Landini



X Table of Contents

Part 11. Open Magnetic Structures and Winds

Origin and Acceleration of the Fast and Slow Solar Wind . . . . . . .
G. Poletto

SOHO/SUMER Results: Mass Flows . . . . . ... ... ........
H. Peter

Origin of the Solar Wind and Open Coronal Magnetic Structures . . .
S. R. Habbal & R. Woo

Outflows and Accretion in Young Stellar Objects . . . . . .. ... ..
N. Calvet

Outflows from Young Stars: Theory and Observation. . . . . .. . ..
H. Shang

Winds from Cool Stars. . . . . . ... ... ... ...
A. K. Dupree

Outflow Velocities in Polar Coronal Holes . . . . . ... ... .....
A. H. Gabriel, F. Bely-Dubau, P. Lemaire, & E. Antonucci

Spatially Resolved STIS Spectroscopy of Betelgeuse’s
Outer Atmosphere . . . . . . . . . . .. .. ... ... ...

A. Lobel, J. Aufdenberg, A. K. Dupree, R. L. Kurucz, R. P. Stefanik,
& G. Torres

Extended Atmospheres of the M Supergiants Alpha Ori
and Alpha Sco . . . . . ...

A. Brown & G. M. Harper

The Giant Star Ca II Ionization Problem: Mass Loss Revisited . . . .
G. M. Harper, A. Brown, T. Ayres, & S. A. Sim

A Magnetic Betelgeuse? Numerical Simulations of
Non-Linear Dynamo Action . . ... ... ... .........

S. B. F. Dorch

Directions for the Accompanying CD-ROM . . ... ... ...

Author Index . . . . . . . . . . . e

563
575
587
599
611
623

635

641

646

651

656

661

663

Table of Contents xi

Posters on CD-ROM

(All page numbers that follow which begin with “CD—" are contained
only on the companion CD-ROM.)

Solar Physics

Multi-Wavelength Observations of an M1.0 Flare on 22 October 2002 CD-669

A. Berlicki, B. Schmieder, N. Vilmer, P. Mein, N. Mein, P. Heinzel,
J. Staiger, & E. E. DeLuca

First Evidence for the Hanle Effect in Molecular Lines . . . . . . . .. CD-674
D. M. Fluri & S. V. Berdyugina

RHESSI and TRACE Observations of the X4.8 Flare on 23 July 2002 CD-678
W. Q. Gan, Y. P. Li, & Y. Su

Observational Evidence for Loop-Loop Interaction . .. ... ... .. CD-683
W. Guiping, H. Guangli, T. Yuhua, & X. Aoao

Line Broadening Observed in Solar Prominences . . ... ... .. .. CD-688
H. Li & J. You

Twisted Magnetic Flux Bundle Models for Solar Flares . . ... ... CD-693

T. T. Ishii, H. Kurokawa, T. T. Takeuchi

Spatial Correlations of Phase Relationships in TRACE ,
Ultraviolet Bandpasses . . . . .. ... ... ... ... ..... CD-696

S. W. Mclntosh & B. Fleck
Analysis of Loop-Top and Footpoint Sources in Microwave Bursts . . CD-702

Y.-N. Su & G.-L. Huang

Photospheric Magnetic Fields and Coronal Mass Ejections . . . . . . . CD-707
J. Wang, G. Zhou, & J. Zhang

Overview of Slow Mode Oscillations in Hot Coronal Loops Observed

by SUMER . . . . . . . . e CD-712
T. J. Wang, S. K. Solanki, W. Curdt, & D. E. Innes

Solar Radio Sawtooth-Like Event . . . . . . . ... ... ........ CD-717
H. Wu, F. Xu, & G.-L. Huang

Microwave Zebra Pattern Bursts of 21-April-2002 X1.5 Flare . . . . . CD-722

Y. Yan, L. Zhang, C. Tan, Q. Fu, V. Grechnev, G. Song, & J. Zhang
Formation of a Twisted Magnetic Field

in Solar Flare Region NOAA 9077 . . . . .. ... ... .. ... CD-728
H. Zhang

Interpretation of Low-Energy Flattening of 14 Solar Hard X-Ray
Spectra Observed by Yohkoh/HXT . ... ............ CD-733
J. Zhang & G. Huang

CME’s Associated with X-class Flares during Solar Cycle 23 . . . . . CD-738

Jun Zhang & J. Wang



xii Table of Contents

Solar Models and Theory

Cylindrical Solutions of Force Free Magnetic Fields . . . . . . ... ..
G. J. J. Botha & E. A. Evangelidis

Alfvén Wave—Charged Particle Interactions through Landau Damping
E. A. Evangelidis & G. J. J. Botha

Effect of Turnover Frequency on the Coronal Magnetic Field . . . . .
G. L. Huang

Collisional Excitation and Ionization of Hydrogen by Return Current
inSolar Flares . . . . .. ... ... .. ... . ... ...,
J. Kasparova, P. Heinzel, & M Karlicky

Catastrophic Cooling and High-Speed Downflows
in Solar Coronal Loops . . . . . ... ... ... .. .......
D. Miiller, H. Peter, & V. Hansteen

Internal Shocks in the Magnetic Reconnection Jet in Solar Flares . . .
S. Tanuma & K. Shibata

Particle Acceleration Topology in a Reconnecting Non-Neutral
Current Sheet . . . . .. .. ... ... .. .

V. V. Zharkova & M. Gordovskyy

Extra-Solar Planets and their Stars
Planetary Orbits Due to Interactions with Their Parent Stars . . . . .
T. Chatterjee

The Metallicity of Post-T Tauri Stars: A Preliminary Approach
for the Understanding of the Metal Enrichment
of Stars Harboring Planets . . . . .. ... ... ... ......

R. de la Reza, L. da Silva, R. Almeida, I. Oliveira, C. A. O. Torres,
& G. R. Quast

Abundance of Volatiles C, N, and S in Stars with Exoplanets . . . . .

A. Ecuvillon, G. Israelian, N. C. Santos, M. Mayor, R. Garcia Lépez,
R. Rebolo, & S. Randich

Metallicities of Stars with Planets from the NStars Program . . . . . .

R. O. Gray, C. J. Corbally, R. F. Garrison, M. T. McFadden,
K. A. Kluttz, P. E. Robinson, A. A. O’Donoghue, & E. R. Knox

At Least a Quarter of Sun-Like Stars have Planets . . . .. ... ...

D. Grether & C. H. Lineweaver

Stability Analysis of Exoplanetary Systems . . .. ... ... .....

J. H. Ji, L. Liu, H. Kinoshita, G. Li, & J. Nakai

Secular Resonances and Stability of Extra-Solar Planetary Systems . .

L. Kiseleva-Eggleton, N. Rambaux, E. Bois, & E. Pilat-Lohinger

CD-748

Table of Contents xiii

Understanding Solar Variability as a Groundwork for Planet Transit
Detection . . . . . . . ... CD-815

A. D. Seleznyov, N. A. Krivova, & S. K. Solanki

Criteria for the Occurrence of Apsidal and Nodal Secular Resonance

in Planetary Systems . . . . . ... ... .. ... ...... CD-820
J.-L. Zhou & Y.-S. Sun
Atmospheric Abundances of Planet Host Stars . . . . . ... ... .. CD-825

G. Zhao, Y. Q. Chen, G. S. Bai, & C. Huang

Cool Stars: Observations

HST, EUVE and Ground-Based Observations of Flares on AD Leo . . CD-829

J. C. Allred, S. L. Hawley, C. M. Johns-Krull, G. H. Fisher,
W. P. Abbett, S. I. Avgoloupis, & J. H. Seiradakis ‘

COROT Additional Science: Magnetic Activity and PMS Variability . CD-834
P. J. Amado, R. Garrido, M. Ferndndez, & N. Huélamo

On the Analytical Distribution of Superimposed Flares . . ... ... CD-839
K. Arzner & M. Giidel

Cyclical Period Changes in Short-Period Dwarf Novae . . . . ... .. CD-844
R. Baptista, B. W. Borges, H. E. Bond, F. Jablonski, J. E. Steiner,
& A. D. Grauer

Active Longitudes and Magnetic Cycleson ABDor .. ... ... .. CD-848
S. V. Berdyugina, S. P. Jarvinen, & I. Tuominen

Radio Observations of Masers in Post-AGB Stars . . . . ... ... .. CD-853
R. M. Deacon, A. J. Green, & J. M. Chapman

The Coronae of AB Dor and V471 Tau: Youth vs Tidal Spin-Up . . . CD-858
D. Garcia-Alvarez, J. J. Drake, L. Lin, & V. Kashyap

X-ray Spectroscopy of UZ Librae . . . . . .. ... ... ........ CD-863
P. Gondoin

The Corona of V390 Aurigae (HD 33798) . . .. .. .. ... ... .. CD-868
P. Gondoin

Surface Map of the RS CVn-type Star UX Arietis . .......... CD-873
S. Gu, H. Tan, X. Wang, & H. Shan

Analysis of Ca IT Emission Lines . . . . .. ... ............ CD-878
M. Hempel, A. Reiners, J. H. M. M. Schmitt, & C. Kaiser

The Disk and Accretion Shock of TW Hya . . ... .......... CD-883

G. J. Herczeg, J. L. Linsky, B. E. Wood, J. A. Valenti,
& C. M. Johns-Krull

Effect of Dust Obscuration on the Emission Lines of RR Tel . . . . . . CD-888
D. Kotnik-Karuza, M. Friedjung, K. Exter, F. P. Keenan,
& D. L. Pollacco



xiv Table of Contents

The Differential Emission Measure Distribution of EQ Pegasi
Observed by BeppoSAX . . . ... ... . ... ...

M. Landini, E. Landi, G. Del Zanna, & G. Risaliti
Mass Loss of Solar-like Dwarf Stars and the Young Sun . . . ... ..
J. L. Linsky, B. E. Wood, H.-R. Miiller, & G. P. Zank

Spectroscopy of the Millennium Outburst and Recent Variability
of the Yellow Hypergiant Rho Cassiopeiae . . . . .. ... ...

A. Lobel, R. P. Stefanik, G. Torres, R. J. Davis, I. Ilyin,
& A. E. Rosenbush

High Temporal Resolution Spectra of Flare Stars . . . . . . ... ...
D. Montes, I. Crespo-Chacén, M. J. Ferndndez-Figueroa,
J. Lépez-Santiago, D. Garcia-Alvarez, & B. H. Foing

PW And: a Young, Single, Spotted, and Flare K2-Dwarf . .. .. ..

D. Montes, J. Lépez-Santiago, M. J. Fernandez-Figueroa,
& L. W. Ramsey

Three Years in the Coronal Life of AB Doradus . . . . .........
J. Sanz-Forcada, G. Micela, & A. Maggio

Interferometric Studies of Dust Formation in the Red Supergiant
Star, SPersei . ... ... ... ... ... ...

R. E. Stencel, C. A. Jurgenson, & T. A. Ostrowski-Fukuda

Coronal X-Ray Spectroscopy of Solar Analogs . . . . . .........

A. Telleschi, M. Giidel, K. Arzner, K. Briggs, M. Audard, J.-U. Ness,
R. Mewe, A. J. Raassen, S. L. Skinner, M. Cuntz, & S. Saar

Magnetic Activity in Low Mass Stars: SDSS Results . . . . .. .. ..
A. A. West, S. L. Hawley, L. M. Walkowicz, & K. R. Covey

Stars: Models and Theory

D. L. Buzasi

Launching of Resistive Magnetic Protostellar Jets . . .. .. ... ..
M. Cemelji¢ & C. Fendt

Dependence of Differential Rotation on Stellar Rotation . . . . . . . .
K. L. Chan

Frictional Heating of a Corona . . . . . ... .. ... ... ......
J. Kubét & J. Krticka

Molecular Band Proxies, Model Atmospheres, and Line Depth
Ratios: Comparing Three Methods of Measuring
Starspot Parameters on Highly Active Stars . . . ... ... ..

D. O’Neal, S. Saar, J. Aufdenberg, & J. E. Neff
The Astrophysical *He Problem: a Plasma Physics Solution . . . . . .
I. Roth

Table of Contents XV

Evolutionary Status of W Ursae Majoris-Type Stars . . . . .. .. .. CD-967
K. Stepien

Numerical Analysis of a Class of Planar Three-Body Systems
with Nonzero Angular Momentum . . . . . . .. ... ... ... CD-974

L. Tian & J.-L. Zhou

Star Clusters
New Results on Age, Activity, and Chemical Composition
of the Open Clusters NGC 2451 Aand B . . . . . ... ... .. CD-980

M. Hiinsch, S. Randich, C. Weidner, M. Hempel,
& J. H. M. M. Schmitt

Stellar Abundance Anomalies: Open Cluster NGC 7789 . . . ... .. CD-985
G. Tautvaisiené, E. Puzeras, B. Edvardsson, & I. Ilyin



