PREFACE S. J. Arthur & W. J. Henney xi GROUP PHOTOGRAPHS xii LIST OF PARTICIPANTS xiv

POST-MAIN-SEQUENCE WINDS CANDIDATES FOR ABLATED FLOWS (Invited Talk) J. Meaburn & M. P. Redman 1 WINDS, BUBBLES, AND OUTFLOWS IN PLANETARY NEBULAE (Invited Talk) J. A. López 7 WINDS, BUBBLES, . . . BUT MAGNETIZED: SOLUTIONS FOR HIGH SPEED POST-AGB WINDS AND THEIR EXTREME COLLIMATION (Invited Talk) G. García-Segura, J. A. López, & J. Franco 12 MULTIPOLAR BUBBLES, POINT-SYMMETRY, AND JETS IN DYING STARS R. Sahai & M. R. Morris 17 DYNAMICS OF THE MOLECULAR JETS IN THE ARCHETYPICAL PRE- PLANETARY NEBULA, IRAS 16342−3814 M. R. Morris, R. Sahai, & M. Claussen 20 PROPERTIES OF BIPOLAR PLANETARY NEBULAE (Invited Talk) H. E. Schwarz & H. Monteiro 23 KNOTS IN PLANETARY NEBULAE (Invited Talk)

C. R. O’Dell, B. Balick, A. R. Hajian, W. J. Henney, & A. Burkert 29 OF WOLF-RAYET CENTRAL STARS AND COMMON ENVELOPES O. De Marco, E. L. Sandquist, M.-M. Mac Low, F. Herwig, & R. E. Taam 34

CONTENTS

EXPANSION VELOCITIES OF PLANETARY NEBULAE WITH [WC] CEN- TRAL STARS M. Peña, S. Medina, & G. Stasińska 38

STELLAR WIND BUBBLES: H-DEFICIENT STARS AND X-RAY SPECTRA G. Mellema 41

H I TAILS FROM MOLECULAR CLOUDS NEAR HD 17603 AND WOLF- RAYET 5 L. B. G. Knee & B. J. Wallace 44

NEUTRAL GAS BUBBLES SURROUNDING SOUTHERN OPTICAL RING NEBULAE: ANON(WR 23) AND RCW 52 C. Cappa, V. S. Niemela, & N. M. McClure-Griffiths 47

PERCOLATING WINDS THROUGH A CLUMPY TORUS W. Steffen & J. A. López 50

THREE-COMPONENT MODELING OF C-RICH AGB STAR WINDS C. Sandin & S. Höfner 53

RADIO EMISSION MODELS OF COLLIDING-WIND BINARIES

S. M. Dougherty, J. M. Pittard, R. Coker, P. M. Williams, L. Kasian, & H. M. Lloyd 56

ETA CARINAE: BULLET STREAMS AND COLLIDING WIND SHOCKS D. G. Currie 59

AN INSIDE-OUT VIEW OF BUBBLES (Invited Talk) Y.-H. Chu, R. A. Gruendl, & M. A. Guerrero 62

OBSERVATIONS OF SMALL-SCALE STRUCTURE IN AGB STAR WINDS: PRECURSORS OF NEUTRAL GLOBULES IN PNE? J. H. Bieging 68

ON THE MORPHOGENESIS OF PLANETARY NEBULAE D. Da Rocha & L. Nottale 69

THE “GHOST SHELL”: DISCOVERY OF THE FORWARD SHOCK FROM COLLIDING WINDS ABOUT ETA CARINAE B. N. Dorland, D. G. Currie, A. Kaufer, & F. Bacciotti 70

DUST FORMATION EVENTS IN COLLIDING WINDS: AN APPLICATION TO ETA CAR D. Falceta-Gonçalves, V. Jatenco-Pereira, & Z. Abraham 71

UNVEILING THE MORPHOLOGY AND KINEMATICS OF LOTR 5, THE HIGHEST GALACTIC LATITUDE PN M. F. Graham, J. Meaburn, & J. A. López 72

PROPERTIES OF GALACTIC AND MC CSPN DISCLOSED BY FAR- ULTRAVIOLET SPECTROSCOPY J. Herald & L. Bianchi 73

A COLLIMATED JET OF MOLECULAR GAS FROM THE AGB STAR W 43A H. Imai, K. Obara, P. J. Diamond, T. Omodaka, & T. Sasao 74

LATE HELIUM FLASH IN V605 AQL: PNE EVOLUTION AND SHELL FOR- MATION IN QUICK MOTION S. Kimeswenger 75

V838 MON: A NEW TYPE OF ERUPTIVE VARIABLE? S. Kimeswenger, C. Lederle, S. Schmeja, & B. Armsdorfer 76

MASSIVE STARS IN TRANSITION: SPECTROSCOPIC ANALYSIS OF HR CARINAE M. Machado, F. X. de Araújo, & C. B. Pereira 77

A DYNAMICAL MODEL FOR PNE WITH WR-TYPE CENTRAL STARS S. Medina, G. García-Segura, & M. Peña 78

SPECTROPHOTOMETRIC MAPPING OF THE PLANETARY NEBULA NGC 6369 H. Monteiro, H. E. Schwarz, S. Heathcote, & R. Gruenwald 79

CONTENTS

THREE-DIMENSIONAL PHOTOIONIZATION MODELING OF THE PLAN- ETARY NEBULA NGC 6369 H. Monteiro, H. E. Schwarz, S. Heathcote, & R. Gruenwald 80

THE WIND PROPERTIES OF ETA CARINAE J. M. Pittard & M. F. Corcoran 81

OBSERVATIONS OF THE JET-LIKE STRUCTURE ASSOCIATED WITH THE BINARY PLANETARY NEBULA GLMP 621 A. Riera, P. García-Lario, A. Manchado, O. Suárez, A. García-Hernández, & M. A. Guerrero 82

NUMERICAL SIMULATIONS OF THE INTERACTION OF COLLIDING STELLAR WINDS WITH THE ISM I. M. Stegeman 83

THE STRUCTURE AND DYNAMICS OF NGC 246

A. Szentgyorgyi, J. Franco, L. López-Martín, J. C. Raymond, & E. Villaver 84

LOW-MASS STARS

STELLAR OUTFLOWS WITH NEW TOOLS: ADVANCED SIMULATIONS AND LABORATORY EXPERIMENTS (Invited Talk)

A. Frank, A. Poludnenko, T. A. Gardiner, S. V. Lebedev, & R. P. Drake 85

RECENT ADVANCES IN THE COLLAPSE AND FRAGMENTATION OF TURBULENT MOLECULAR CLOUD CORES (Invited Talk) R. I. Klein, R. T. Fisher, M. R. Krumholz, & C. F. McKee 92

RADIO OBSERVATIONS OF DISKS AND JETS IN YOUNG, CLOSE BI- NARY SYSTEMS

G. Anglada, L. F. Rodríguez, J. M. Torrelles, R. Estalella, M. T. Beltrán, & P. T. P. Ho 97

AN ENIGMATIC, EXPANDING, SPHERICAL BUBBLE EJECTED FROM A YOUNG STELLAR OBJECT

J. M. Torrelles, N. A. Patel, J. F. Gómez, P. T. P. Ho, L. F. Rodríguez, G. Anglada, G. Garay, S. Curiel, & J. Cantó 100

THE INTERACTION OF PROTOSTELLAR WINDS WITH THEIR ENVI- RONMENT F. P. Wilkin 103

GENERATING YSO JETS: WHAT THE HST HAS TO TELL US (Invited Talk) T. P. Ray & F. Bacciotti 106

PROPER MOTIONS OF STELLAR JETS AS OBSERVED WITH HST : THE MOVIES P. Hartigan 112

ENTRAINMENT IN HERBIG-HARO OBJECTS (Invited Talk)

A. C. Raga, P. F. Velázquez, E. M. de Gouveia Dal Pino, A. Noriega-Crespo, & P. Mininni 115

JET-ACCELERATED MOLECULAR OUTFLOWS: THE MASS-VELOCITY AND INTENSITY-VELOCITY RELATIONS T. P. Downes & S. Cabrit 120

THE IMPACT OF GIANT STELLAR OUTFLOWS ON THEIR CLOUDS H. G. Arce 123

HH ILLUMINATION OF CLUMPS WITHIN MOLECULAR CLOUDS (Invited Talk) D. A. Williams & S. Viti 126

FAST MOLECULAR HYDROGEN FROM TIME-DEPENDENT SHOCKS A. J. Lim 131

AN OPTICAL SPECTROSCOPIC STUDY OF HH 110: A TURBULENT MIX- ING LAYER? S. Ayala, A. C. Raga, & S. Curiel 134

CONTENTS

THE DUSTY ENVELOPE OF L 723 AT SUB-MM WAVELENGTHS R. Estalella, A. Palau, J. M. Girart, M. T. Beltrán, G. Anglada, & P. T. P. Ho 135

THE NATURE OF THE CLUSTER OF RADIO SOURCES IN GGD 14 Y. Gómez, L. F. Rodríguez, & G. Garay 136

HH 111 LINE RATIOS FROM STIS SPECTRA D. I. González-Gómez & A. C. Raga 137

REALISTIC INITIAL CONDITIONS FOR STAR-FORMATION SIMULA- TIONS M. R. Krumholz, R. T. Fisher, R. I. Klein, & C. F. McKee 138

OUTFLOWS FROM YOUNG STELLAR OBJECTS AND POST-AGB STARS C.-F. Lee, R. Sahai, & L. G. Mundy 139

HERBIG-HARO OBJECTS FROM ORBITING SOURCES E. Masciadri & A. C. Raga 140

PARSEC-SCALE OUTFLOWS FROM INTERMEDIATE-MASS STARS F. McGroarty & T. P. Ray 141

MODELING THE DUST EMISSION OF THE L 1551 IRS 5 BINARY SYS- TEM AT DIFFERENT SCALES M. Osorio, P. D’Alessio, J. Muzerolle, N. Calvet, & L. Hartmann 142

YOUNG STELLAR OBJECTS IN GY 2-18 (IRAS 05439+3035) P. Persi, V. F. Polcaro, M. Tapia, & J. Bohigas 143

EVIDENCE FOR TIME EVOLUTION IN THE EXCITING SOURCE OF THE EXPANDING WATER MASER BUBBLE IN CEPHEUS A A. Porras, L. F. Rodríguez, J. Cantó, S. Curiel, & J. M. Torrelles 144

THE TRANSVERSE VELOCITY STRUCTURE OF HH JETS A. Riera, R. López, A. C. Raga, R. Estalella, & G. Anglada 145

SPATIAL DISTRIBUTION OF H2 FLUORESCENCE IN THE INNER 2^{′′} × 2^{′′} AROUND T TAU J. Saucedo, N. Calvet, L. Hartmann, & J. C. Raymond 146

MODELING THE BUILDING BLOCKS OF WATER MASERS IN CEPHEUS A L. Uscanga, J. Cantó, S. Curiel, J. M. Torrelles, & L. F. Rodríguez 147

HIGH-MASS STARS

PHOTOIONIZATION AND STAR FORMATION (Invited Talk) J. Franco 149

OBSERVATIONAL EVIDENCE FOR TRIGGERED STAR FORMATION ON SCALES OF 1 TO 300 PC S. T. Megeath, B. Biller, T. M. Dame, E. L. Leass, R. Whitaker, & T. L. Wilson 151

DETECTION OF A COLLIMATED JET TOWARDS A HIGH-MASS PROTO- STAR K. J. Brooks, G. Garay, D. Mardones, & R. P. Norris 154

HIGH-MASS STAR FORMATION THROUGH FAR-INFRARED STUDIES R. P. Verma, S. K. Ghosh, & T. N. Rengarajan 157

SEQUENTIAL FORMATION OF MASSIVE STARS AT THE PERIPHERY OF H II REGIONS

L. Deharveng, A. Zavagno, J. Caplan, B. Lefloch, L. Salas, A. Porras, & I. Cruz-González 160

EXPANDING SHELLS OF NEUTRAL HYDROGEN AROUND COMPACT H II REGIONS R. Kothes & C. R. Kerton 163 vi

CONTENTS

CHAMPAGNE FLOWS AND WINDS IN H II REGIONS (Invited Talk) S. Lizano, D. Galli, F. Shu, & J. Cantó 166

COMETARY COMPACT H II REGIONS M. G. Hoare, S. L. Lumsden, A. L. Busfield, & P. Buckley 172

LARGE-SCALE PHOTOEVAPORATION FLOWS IN H II REGIONS (Invited Talk) W. J. Henney 175

TEMPERATURE AND DENSITY GRADIENTS IN THE ORION NEBULA L. Binette, D. I. González-Gómez, & Y. D. Mayya 181

IONIZATION FRONT INSTABILITIES (Invited Talk) R. J. R. Williams 184

CHANDRA OBSERVATIONS OF M 17, THE OMEGA NEBULA

L. Townsley, P. Broos, Y.-H. Chu, E. Feigelson, G. Garmire, K. Getman, & T. Montmerle 190

RADIO DETECTION OF THE EXCITING SOURCES OF SHELL H II RE- GIONS IN NGC 6334

L. F. Rodríguez, P. Carral, S. E. Kurtz, K. Menten, J. Cantó, & R. Arceo 194

BUBBLE NEBULAE AROUND ULTRALUMINOUS X-RAY SOURCES M. W. Pakull & L. Mirioni 197

HD 192281 AND HD 10125: A STUDY OF THEIR LOCAL ISM USING RA- DIO AND INFRARED DATA E. M. Arnal, S. Cichowolski, C. Cappa, S. Pineault, & N. St-Louis 200

DETERMINATION OF THE ELECTRON DENSITY IN THE ORION NEB- ULA WITH HIGH SPECTRAL RESOLUTION M. T. García Díaz & W. J. Henney 201

THE 3-D KINEMATICS OF WATER MASERS IN THE W 51A REGION H. Imai, T. Watanabe, T. Omodaka, M. Nishio, O. Kameya, T. Miyaji, & J. Nakajima 202

THE DUSTY SIDE OF NGC 3603: TIMMI 2 DATA REVEAL A STRIKING DIVERSITY OF MID-IR SOURCES D. E. A. Nürnberger & Th. Stanke 203

MODELING THE DUST AND AMMONIA EMISSION IN THE G 31.41+0.31 HOT MOLECULAR CORE M. Osorio, G. Anglada, S. Lizano, & P. D’Alessio 204

OBSERVATIONS OF MASSIVE SUPERSONIC OUTFLOWS IN HIGHLY LU- MINOUS H II REGIONS M. Relaño, J. E. Beckman, M. Rozas, & A. Zurita 205

DENSE MOLECULAR GAS CLUMPS ASSOCIATED WITH CLUSTERED STAR FORMATION IN THE ROSETTE MOLECULAR CLOUD C. G. Román-Zúñiga, J. P. Williams, & E. A. Lada 206

NEAR AND MID-INFRARED IMAGES OF THE MASSIVE STAR-FORMING COMPLEX G 9.62+0.19 M. Tapia, P. Persi, M. Roth, A. R. Marenzi, L. Testi, & L. Vanzi 207

A STUDY OF THE VARIABILITY OF WATER MASER EMISSION IN A SAMPLE OF YSOS M. A. Trinidad, S. Curiel, V. Rojas, J. C. Plascencia, D. González, R. González, L. Uscanga, & V. Forero 208

A SUBARCSECOND RADIO BINARY ASSOCIATED WITH AFGL 4029 L. A. Zapata, L. F. Rodríguez, & S. E. Kurtz 209

CONTENTS

STELLAR WINDS

THE PARTITION BETWEEN TERMINAL SPEED AND MASS LOSS: THIN, THICK, AND ROTATING LINE-DRIVEN WINDS (Invited Talk) K. G. Gayley & A. J. Onifer 211

THE OUTER EVOLUTION OF STRUCTURE IN RADIATIVELY DRIVEN STELLAR WINDS M. C. Runacres 217

HIGH RESOLUTION SPECTRA OF STELLAR WINDS IN VERY YOUNG MASSIVE STARS N. S. Schulz 220

ORBITAL DYNAMICS ANALYSIS OF BINARY SYSTEMS IN MASS-LOSS SCENARIOS M. Andrade & J. A. Docobo 223

THE WINDS OF O-TYPE STARS: IONIZATION STRUCTURE AND RE- VISED STELLAR PARAMETERS FROM FAR-UV SPECTRA L. Bianchi, M. Garcia, & J. Herald 226

STRUCTURE AND BEHAVIOR OF IONIZED STELLAR WINDS M. E. Contreras & L. F. Rodríguez 227

INSTABILITIES IN HOT STAR WINDS E. L. Gomez & R. J. R. Williams 228

INTERSTELLAR MEDIUM INTERACTION WITH ACCRETING AND EJECTING STARS N. V. Pogorelov 229

NON-THERMAL RADIO EMISSION FROM SINGLE HOT STARS S. Van Loo 230

SUPERNOVAE AND THEIR REMNANTS

SUPERNOVA TYPE II: MAGNETOROTATIONAL EXPLOSION S. G. Moiseenko, N. V. Ardeljan, & G. S. Bisnovatyi-Kogan 231

HIGH RESOLUTION X-RAY OBSERVATIONS OF PULSAR WINDS B. M. Gaensler 234

X-RAY OBSERVATIONS OF SUPERNOVA REMNANTS (Invited Talk) J. Ballet 237

HST OBSERVATIONS OF YOUNG, OXYGEN-RICH SUPERNOVA REM- NANTS J. A. Morse 243

EFFECTS OF ANISOTROPIC THERMAL CONDUCTION ON X-RAY EMIS- SION FROM SNRS P. F. Velázquez, J. J. Martinell, & A. C. Raga 246

FUSE OBSERVATIONS OF THE CYGNUS LOOP: PROBING SHOCK- CLOUD INTERACTIONS R. Sankrit & W. P. Blair 249

DYNAMIC SHOCKS IN THE INHOMOGENEOUS ENVIRONMENT OF THE CYGNUS LOOP (Invited Talk) N. A. Levenson, J. R. Graham, & J. L. Walters 252

CLOUDS AND INSTABILITIES IN SUPERNOVA REMNANT STRUCTURE: INTERSTELLAR TURBULENCE AND RIPPLED SHOCKS (Invited Talk) J. C. Raymond 258

SUPERNOVA REMNANTS AND MOLECULAR CLOUDS J. Rho & W. Reach 263

SUBMILLIMETER OBSERVATIONS OF CASSIOPEIA A L. Loinard, J. Lequeux, R. P. T. Tilanus, & P. O. Lagage 267

CONTENTS

THE CONNECTION BETWEEN THE VELA SUPERNOVA REMNANT, THE OPTICAL NEBULA RCW 37, AND THE YOUNG X-RAY SUPER- NOVA REMNANT RX J0852.0−4622

M. P. Redman, J. Meaburn, M. Bryce, D. J. Harman, & T. J. O’Brien 270

THE SUPERNOVA REMNANT 3C 400.2: KINEMATICS OF ITS IONIZED GAS AND THEORETICAL RESULTS P. Ambrocio-Cruz, E. de la Fuente, M. Rosado, & P. Velázquez 273

ON THE HIGH METALLICITY PRODUCED BY CSNRS A. Rodríguez-González, G. Tenorio-Tagle, & S. A. Silich 274

LARGE-SCALE BUBBLES IN THE ISM

PLANETARY NEBULAE, BUBBLES, AND SUPERBUBBLES: WHAT CAN WE LEARN FROM THEIR KINEMATICS? (Invited Talk) M. Rosado, L. Arias, M. Valdez-Gutiérrez, & P. Ambrocio-Cruz 275

PHYSICAL SCENARIOS FOR SUPERSONIC GAS FLOWS OBSERVED IN H II REGIONS M. Relaño, J. E. Beckman, & J. E. Dyson 281

THE IRREGULAR GALAXY IC 1613: DETAILED KINEMATICS OF H I AND H II SHELLS IN THE COMPLEX OF ONGOING STAR FORMATION T. A. Lozinskaya, A. V. Moiseev, & N. Yu. Podorvanyuk 284

SHELLS, BUBBLES, AND CHIMNEYS IN THE SOUTHERN GALACTIC PLANE SURVEY

N. M. McClure-Griffiths, J. M. Dickey, B. M. Gaensler, & A. J. Green 287

MIXING IN A SUPERNOVA-DRIVEN ISM: A 3-D PARAMETER STUDY M. A. de Avillez & M.-M. Mac Low 290

COMPRESSIBLE MHD TURBULENCE: MODE COUPLING, ANISOTROPIES, AND SCALINGS J. Cho & A. Lazarian 293

FIRST HIGH-RESOLUTION SIMULATIONS OF THE LOCAL BUBBLE M. A. de Avillez & D. Breitschwerdt 299

TURBULENCE PARAMETERS FROM STATISTICS OF SPECTRAL LINE DATA CUBES A. Esquivel & A. Lazarian 300

THE CANADIAN GALACTIC PLANE SURVEY L. B. G. Knee 301

AN ALL-SKY SURVEY OF FAR-INFRARED LOOPS V. Könyves, Cs. Kiss, & A. Moór 302

AGN AND STARBURST WINDS

LARGE AND SMALL BUBBLES IN THE MESSIER 82 STARBURST (Invited Talk) A. Pedlar, T. Muxlow, & K. A. Wills 303

GALACTIC SUPERWIND: COLD VERSUS HOT MODEL S. A. Silich 308

OBSERVATION AND MODELING OF STARBURST-DRIVEN GALACTIC WINDS: A REVIEW IN HONOR OF JOHN DYSON (Invited Talk) D. Breitschwerdt 311

SUPERNOVA REMNANT EVOLUTION IN AN AGN ENVIRONMENT (Invited Talk) J. M. Pittard, J. E. Dyson, S. A. E. G. Falle, & T. W. Hartquist 317

THE DYNAMICAL EVOLUTION OF NARROW LINE REGIONS (Invited Talk) M. A. Dopita, G. V. Bicknell, R. S. Sutherland, & C. J. Saxton 323

LINE FORMATION IN THE INNER STARBURST REGIONS OF AGN (Invited Talk) I. Aretxaga 329

CONTENTS DUSTY OUTFLOWS IN NARROW-LINE REGIONS B. A. Groves & M. A. Dopita 336 CONFERENCE SUMMARY CONCLUDING REMARKS J. E. Dyson 337

AUTHOR INDEX 339