PREFACE W. J. Henney, J. Franco, M. Martos, & M. Peña xi GROUP PHOTOGRAPH xii LIST OF PARTICIPANTS xiv THE ORION CANDY BAR xvii

H II REGIONS PIONEER NEBULAR THEORISTS FROM ZANSTRA TO SEATON: AND BEYOND (Historical Review) D. E. Osterbrock 1 THERE’S LIFE IN H II REGIONS YET! (Invited Talk) J. E. Dyson, R. J. R. Williams, T. W. Hartquist, & K. G. Pavlakis 8 DUST IN AND NEAR THE ORION NEBULA (Invited Talk) C. R. O’Dell 12 ULTRACOMPACT H II REGIONS S. Kurtz & J. Franco 16 FLUORESCENCE OF PERMITTED LINES IN THE ORION NEBULA V. Escalante 22 DYNAMICS OF MOLECULAR CLOUDS UNDER THE INFLUENCE OF IONIZING RADIATION FROM YOUNG MASSIVE STARS O. Kessel-Deynet & A. Burkert 25 UCH II REGIONS WITH EXTENDED ENVELOPES K.-T. Kim & B.-C. Koo 27 PHOTOIONIZATION MODEL FOR G29.96–0.02 C. Morisset et al. 29 SCATTERED LIGHT IN GALACTIC H II REGIONS V. Robledo-Rella 31

CONTENTS

IRON ABUNDANCE IN GALACTIC H II REGIONS M. Rodríguez 33

TRIGGERED STAR FORMATION J. Palouš & S. Ehlerová 35

THE HUGE FILAMENTARY GALACTIC H II ZONE N. V. Bystrova 37 ALIEN: A SOFTWARE PACKAGE FOR NEBULAR SPECTRAL ANALYSIS R. Cook & R. Vázquez 38 A MODEL FOR THE GALACTIC FREE-ELECTRON DISTRIBUTION G. C. Gómez, R. A. Benjamin, & D. P. Cox 39 MID-IR IMAGING OF THE BN/KL REGION M. Robberto, S. Ligori, S. V. W. Beckwith, T. M. Herbst, A. Custo, P. Boccacci, & M. Bertero 40 ISO SPECTROSCOPY OF ULTRACOMPACT H II REGIONS: ELEMENT ABUNDANCE GRADIENT IN THE GALAXY N. L. Martín-Hernández et al. 41 Fe II IN THE ORION NEBULA: SPECTROSCOPIC OBSERVATIONS AND THEORETICAL MODELS E. M. Verner 42

HYDRODYNAMICS AND TEMPERATURE FLUCTUATIONS THE HYDRODYNAMICS OF PHOTOIONIZED FLOWS (Invited Talk) G. J. Ferland, W. J. Henney, R. J. R. Williams, & S. J. Arthur 43 SUPERBUBBLES AND THE PHYSICS OF MIXING (Invited Talk) G. Tenorio-Tagle 50 ARE TEMPERATURE FLUCTUATIONS OUT THERE? (Invited Talk) C. Esteban 56 THE ELECTRON TEMPERATURE IN IONIZED NEBULAE (Invited Talk) G. Stasińska 62 OPTICAL RECOMBINATION LINES AND TEMPERATURE FLUCTUA- TIONS (Invited Talk) X.-W. Liu 70 CALIBRATING NEBULAR DIAGNOSTICS OF T⋆ AND ABUNDANCE M. S. Oey, J. C. Shields, M. A. Dopita, & R. C. Smith 77 IONIZATION MODELS FOR AXI-SYMMETRICAL OBJECTS OR JETS S. Hyung, L. H. Aller, & S. Kim 82 MHD IONIZATION FRONTS R. J. R. Williams, J. E. Dyson, T. W. Hartquist, & M. P. Redman 84 THE CATACLYSMIC VARIABLE V751 CYG AT THE EYE OF THE PELI- CAN NEBULA: EVIDENCE OF A CIRCUMSTELLAR RING?

J. Echevarría, R. Costero, G. Tovmassian, S. Zharikov, L. Pineda, & R. Michel 86 [WC] STELLAR WIND TURBULENT OUTFLOWS FEEDING THE ISM Y. Grosdidier, A. Acker, & A. F. J. Moffat 90 THE EFFECTS OF WINDS AND PHOTOIONIZATION ON THE EVOLU- TION OF PROTOSTELLAR DISKS H. W. Yorke & S. Richling 92 IS THE SUPERNOVA REMNANT 3C400.2 THE RESULT OF A SINGLE SUPERNOVA EXPLOSION?

E. de la Fuente, P. F. Velázquez, M. Rosado, & A. C. Raga 93

CONTENTS

A SEARCH FOR THE CASSIOPEIA A SN PROGENITOR B. Pérez-Rendón, G. García-Segura, & N. Langer 94

PLANETARY NEBULAE

HIGH DISPERSION SPECTRA FOR PLANETARY NEBULA STUDIES (Invited Talk) L. H. Aller & S. Hyung 95

CHEMICAL COMPOSITION OF PLANETARY NEBULAE: INCLUDING ISO RESULTS (Invited Talk)

S. R. Pottasch, D. A. Beintema, J. Bernard Salas, & W. A. Feibelman 100

PLANETARY NEBULAE RESULTS FROM THE INFRARED SPACE OB- SERVATORY (Invited Talk) R. H. Rubin et al. 106

MAGELLANIC CLOUDS PLANETARY NEBULAE: AN UPDATED VIEW ON STELLAR EVOLUTION AND POPULATIONS (Invited Talk) L. Stanghellini, R. A. Shaw, & M. Mutchler 112

MORPHOLOGY AND GALACTIC DISTRIBUTION OF PNe: A NEW SCENARIO (Invited Talk)

G. García-Segura, J. Franco, J. A. López, N. Langer, & M. Różyczka 117

POINT-SYMMETRY AND THE DOUBLE PLANETARY NEBULA KJPN 8 (Invited Talk) J. A. López et al. 123

THE FORMATION OF COLLIMATED OUTFLOWS AND CONCENTRIC RINGS IN MAGNETIZED PLANETARY NEBULAE J. Franco, G. García-Segura, J. A. López, & S. Kurtz 127

OPTICAL-IR ECHELLE SPECTROSCOPY OF NGC 6302 S. Casassus, P. F. Roche, M. J. Barlow, & L. Binette 132

STUDY OF ELECTRON DENSITY IN PLANETARY NEBULAE M. V. F. Copetti, B. C. Writzl, & H. O. Castañeda 134

THE GALACTIC BULGE: THE STELLAR AND PLANETARY NEBULA POPULATIONS F. Cuisinier, J. Köppen, A. Acker, & W. J. Maciel 136

VLA OBSERVATIONS AT 7 MM OF THE PLANETARY NEBULA IC 4997 Y. Gómez, L. F. Miranda, J. M. Torrelles, L. F. Rodríguez, & J .A. López 138

PLANETARY NEBULAE IN THE MAGELLANIC CLOUDS P. Leisy, P. Francois, & M. Dennefeld 140

PHOTOIONIZATION MODELS FOR PLANETARY NEBULAE WITH INHO- MOGENEOUS CHEMICAL COMPOSITION D. Péquignot et al. 142

PLANETARY NEBULAE WITH DOUBLE SHELLS AND HALOES: IN- SIGHTS FROM HYDRODYNAMICAL SIMULATIONS D. Schönberner & M. Steffen 144

PN G135.9+55.9: A NEW, EXTREMELY OXYGEN-POOR PLANE- TARY NEBULA IN THE GALACTIC HALO

G. H. Tovmassian, G. Stasińska, V. H. Chavushyan, S. V. Zharikov, C. Gutierrez, & F. Prada 146

THE LBV PHASE OF THE PLANETARY NEBULA LMC-N66 M. Peña 148

SYNTHETIC IONIZING SPECTRA FOR PLANETARY NEBULAE: A NEW GRID OF METAL-LINE BLANKETED NLTE MODEL ATMOSPHERES T. Rauch 150

STAGNATION KNOTS IN PLANETARY NEBULAE W. Steffen, J. A. López, & A. J. Lim 152

CONTENTS BROAD Hα WINGS IN YOUNG PLANETARY NEBULAE A. Arrieta, & S. Torres-Peimbert 154 HOW FAST ARE COLLIMATED OUTFLOWS IN PLANETARY NEBULAE? M. A. Guerrero, L. F. Miranda, & Y.-H. Chu 156 THE ONSET OF PHOTOIONIZATION IN POST-AGB STARS

A. Manchado, C. Domínguez-Tagle, A. García-Hernández, F. Prada, P. García-Lario, & G. Conway 157 KINEMATICS OF THE PLANETARY NEBULA NGC 6781 L. Arias & M. Rosado 158 LOW DISPERSION SPECTROSCOPY OF POINT-SYMMETRIC PNe G. Benítez, R. Vázquez, R. Cook, & L. Olguín 159 PHYSICS AND CHEMISTRY OF PLANETARY NEBULAE WITH ISO-SWS J. Bernard Salas, S. Hony, S. R. Pottasch, P. R. Wesselius, & D. A. Beintema 160 PLANETARY NEBULA CANDIDATES IN A REGION OF M 33 L. J. Corral & A. Herrero 161 PN G291.4–00.3: A NEW TYPE I PLANETARY NEBULA S. Durand, D. Nürnberger, & J. Köppen 162 THE NATURE OF LOW-IONIZATION MICROSTRUCTURES IN PNe D. R. Gonçalves, A. Mampaso, & R. L. M. Corradi 163 IMPLICATIONS OF DUST FOR THE RADIATION SPECTRUM OF SHELL- TYPE PN MODELS S. Kimeswenger & J. Koller 164 DUST PARTICLES ON A PHOTON DIET IN V605 AQL J. Koller 165 STUDY OF SPECTRAL VARIABILITY OF THE PLANETARY NEBULA IC 4997 OVER 25 YEARS (1972–1996) E. B. Kostyakova 167 UNVEILING THE STRUCTURE OF THE PLANETARY NEBULA M 2-48 L. López-Martín et al. 168 EXPANSION VELOCITIES FROM DIFFERENT IONS OF PLANETARY NEBULAE WITH [WC]-TYPE CENTRAL STARS S. Medina & M. Peña 169 ARE ALL ANNULAR PLANETARY NEBULAE REALLY CLOSED SHELLS? H. Monteiro, R. Gruenwald, C. Morisset, & S. M. Viegas 170 DETECTION OF A GIANT HALO AROUND NGC 7027 S. G. Navarro, A. Mampaso, & R. L. M. Corradi 171 PHYSICAL CONDITIONS AND CHEMICAL STRUCTURE OF THE PNe NGC 2440 AND NGC 2371-72 L. Olguìn, R. Vázquez, R. Cook, & G. Benítez 172 SPECTROSCOPY OF PLANETARY NEBULAE IN NGC 185, NGC 205, AND M32 M. G. Richer & M. L. McCall 173 DIAGNOSTIC DIAGRAMS OF ELECTRON DENSITY VERSUS EXCITA- TION FOR PLANETARY NEBULAE H. Riesgo-Tirado & J. A. López 174 RADIO CONTINUUM AND H I OBSERVATIONS OF THE REMARKABLE PLANETARY NEBULA KJPN 8 L. F. Rodríguez, Y. Gómez, & J. A. López 175 A CATALOGUE OF IJK PHOTOMETRY OF PNe WITH DENIS S. Schmeja & S. Kimeswenger 176

CONTENTS

THE STRUCTURE OF THE PLANETARY NEBULA IC 2149: A JET OR AN EDGE-ON RING?

R. Vázquez, L. F. Miranda, L. Olguín, G, Benítez, J. A. López, L. F. Rodríguez, & J. M. Torrelles 179

EFFECTS OF CSPN MODELS ON PN SHELL MODELING B. Armsdorfer, S. Kimeswenger, & T. Rauch 180

CHEMICAL COMPOSITION OF GLOBULAR CLUSTER AND HALO POST- AGB STARS C. J. Mooney et al. 181

ABUNDANCES AND EXTRAGALACTIC H II REGIONS

THIRTY YEARS OF EXTRAGALACTIC H II REGION STUDIES (Historical Review) D. R. Garnett 183

CHEMICAL EVOLUTION OF GALAXIES (Invited Talk) G. A. Shields 189

OBSERVATIONAL CONSTRAINTS ON DWARF GALAXY EVOLUTION: A RETROSPECTIVE OF LEQUEUX ET AL. (1979) (Invited Talk) E. D. Skillman 195

THE CHEMICAL EVOLUTION OF GAS-RICH DWARF GALAXIES (Invited Talk) T. I. Larsen, J. Sommer-Larsen, & B. E. J. Pagel 201

RADIAL GRADIENTS AND METALLICITIES IN THE GALACTIC DISK (Invited Talk) W. J. Maciel 207

DENSITY BOUNDING IN THE H II REGIONS OF GALACTIC DISKS: EV- IDENCE AND CONSEQUENCES (Invited Talk) J. E. Beckman, A. Zurita, M. Rozas, A. Cardwell, M. Relaño 213

WHEN PHOTOIONIZATION IS NOT ENOUGH (Invited Talk) S. M. Viegas 219

PHOTOIONIZATION, SHOCKS OR STARBURSTS? (Invited Talk) M. A. Dopita, L. J. Kewley, & R. S. Sutherland 225

FIRST STELLAR ABUNDANCES IN NGC 6822 K. A. Venn & L. Miller 230

PN-CARBON YIELDS AND THE CHEMICAL EVOLUTION OF THE GALAXY L. Carigi 234

ON THE KINEMATICS OF H II REGIONS: YESTERDAY, TODAY, AND TOMORROW H. O. Castañeda & M. Rozas 236

A COMPREHENSIVE STUDY OF HIGH METALLICITY GIANT EXTRA- GALACTIC H II REGIONS: CHEMICAL ABUNDANCES M. Castellanos, A. I. Díaz, & E. Terlevich 238

CONFIDENCE LIMITS OF SN, KINETIC ENERGY AND CHEMICAL YIELDS IN EVOLUTIONARY SYNTHESIS MODELS M. Cerviño & V. Luridiana 240

WHAT IS HAPPENING IN IC 4662?

A. M. Hidalgo-Gámez, J. Masegosa, & K. Olofsson 242

H II REGIONS IN RING GALAXIES Y. D. Mayya & R. Romano 244

SPECTROSCOPY OF H II DWARF GALAXIES IN THE VIRGO CLUSTER J. M. Vílchez & J. Iglesias-Páramo 246

REANALYZING THE HE ABUNDANCE DETERMINATION IN EXTRA- GALACTIC H II REGIONS R. Gruenwald, S. M. Viegas, & G. Steigman 248

CONTENTS

ON THE ABUNDANCE GRADIENT OF THE GALACTIC DISK L. P. Martins & S. M. Viegas 249

A NEW DETERMINATION OF THE PRIMORDIAL HELIUM ABUNDANCE A. Peimbert & M. Peimbert 250

CHEMICAL ABUNDANCES AND KINEMATIC PROPERTIES OF A PLAN- ETARY NEBULAE SAMPLE TOWARDS THE GALACTIC BULGE A. V. Escudero & R. D. D. Costa 251

HIGH-VELOCITY GAS IN THE LUMINOUS H II REGIONS OF NGC 1530 M. Relaño, J. E. Beckman, A. Zurita, M. Rozas, & J. Knapen 252

NEUTRAL HYDROGEN OBSERVATIONS OF THE EXTREMELY METAL– POOR BLUE COMPACT DWARF GALAXY SBS 0335–052 E. Brinks, S. Pustilnik, T. X. Thuan, & Y. I. Izotov 253

KINEMATICS AROUND THE NON-THERMAL SUPERBUBBLE IN IC 10 A. Bullejos & M. Rosado 254

A COMPREHENSIVE STUDY OF HIGH-METALLICITY GIANT EXTRA- GALACTIC H II REGIONS: IONIZING POPULATIONS M. Castellanos, A. I. Díaz, & E. Terlevich 255

OPTICALLY THICK GIANT H II REGIONS WITH DECREASING DENSITY GRADIENTS IN THREE BARRED GALAXIES E. de la Fuente, J. A. García-Barreto , & J. Franco 256

NEW LIGHT ON THE SEARCH FOR LOW-METALLICITY GALAXIES G. Denicoló, R. Terlevich, & E. Terlevich 257

FABRY PEROT Hα OBSERVATIONS OF THE BARRED SPIRAL GALAXY NGC 3367 J. A. García-Barreto & M. Rosado 258

A KINEMATIC STUDY OF N 119 IN THE LMC: A ROTATING NEB- ULA WITH SPIRAL SHAPE?

P. Ambrocio-Cruz, M. Rosado, A. Laval, P. Amram, & M. Marcelin 259

VII ZW 403: A BCD WITH A NONCOEVAL STARBURST S. Silich, G. Tenorio-Tagle, C. Muñoz-Tuñon, & L. M. Cairos 260

PHOTOIONIZATION OF THE DIFFUSE INTERSTELLAR GAS IN SPIRALS BY LYMAN PHOTONS ESCAPING FROM H II REGIONS A. Zurita, J. E. Beckman, M. Rozas, & S. Ryder 261

THE STRUCTURE AND STAR-FORMATION HISTORY OF NGC 5461 V. Luridiana & M. Peimbert 262

PHOTOIONIZATION MODELS OF NGC 346 M. Relaño, M. Peimbert, & J. E. Beckman 263

COSMOLOGY

CMB (AND OTHER) CHALLENGES TO BBN (Invited Talk) G. Steigman, J. P. Kneller, & A. Zentner 265

PROBING COSMOLOGICAL PARAMETERS WITH H II GALAXIES E. Terlevich, R. Terlevich, & J. Melnick 272

CONTENTS

CONFERENCE SUMMARY TEMPERATURE STRUCTURE AND CHEMICAL ABUNDANCES IN GASEOUS NEBULAE (Invited Review) M. Peimbert 275

AUTHOR INDEX 281