Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xvii Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xix

INFRARED VIEWS: FROM YOUTH TO OLD AGE

ZAMS O Stars

Margaret M. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . 1 The Extreme Mass-Loss Signatures of Massive Young Stellar Objects J. E. Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 Near-Infrared Observations of Hot Stars, and Applications to Galactic H ii Regions Peter S. Conti and Robert D. Blum . . . . . . . . . . . . . . . . . 24 Near-IR Diagnostics and Tests of Blanketing in Early-Type Stars Paul A. Crowther, Bruce Bohannan, and Anna Pasquali . . . . . 38 High-Resolution Near-Infrared Spectroscopy of Hot Supergiants A. W. Fullerton and F. Najarro . . . . . . . . . . . . . . . . . . . 47 Quantitative IR Spectroscopy of Hot Stars Observed by ISO F. Najarro, R.-P. Kudritzki, D. J. Hillier, H. J. G. L. M. Lamers, R. H. M. Voors, P. W. Morris, and L. B. F. M. Waters . . . . . . 57 The Neon Abundance in Wolf-Rayet Stars: A Test of Massive-Star Evolution Theory Allan Willis, Luc Dessart, Paul Crowther, Pat Morris, and Karel van der Hucht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

ROTATIONAL MIXING

The Evolution of Surface Parameters of Rotating Massive Stars Norbert Langer and Alexander Heger . . . . . . . . . . . . . . . . 76 The Physics of Rotational Mixing in Massive Stars

A. Maeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 Massive-Star Models With Rotation: New Numerical Results G. Meynet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

“NON-LTE, BLAH, BLAH, BLAH. . .

LINE-BLANKETING, BLAH, BLAH, BLAH. . .”

Non-LTE Line-Blanketed Model Atmospheres of O Stars I. Hubeny, S. R. Heap, and T. Lanz . . . . . . . . . . . . . . . . . 108 Non-LTE Model Atmospheres with Line Blanketing and Photon Loss W. Schmutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 Spherical Non-LTE Line-Blanketed Stellar-Atmosphere Models of the Early-B Giants ϵ CMa, β CMa, and α Vir J. P. Aufdenberg, P. H. Hauschildt, and E. Baron . . . . . . . . . 127 Non-LTE Line Formation for Iron-Group Elements in A Supergiants S. R. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 xiv Boulder-Munich II

OBSERVATIONS OF HOT, LUMINOUS STARS

The Helium Fractions of Blue Supergiants and the Effect of Microturbulence N. D. Mc Erlean . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 Microturbulence in O Supergiants

Keith C. Smith, Ian D. Howarth, and Kaj Siebert . . . . . . . . . 153 Spectroscopic Analyses of Galactic O Stars

A. Herrero, M. R. Villamariz, and E. L. Martín . . . . . . . . . 159 B-Type Stars as Tracers of Galactic Chemical Compositions Philip Dufton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169 A-Supergiant Abundances in Local-Group Galaxies

K. A. Venn, J. K. McCarthy, D. J. Lennon, and R. P. Kudritzki . 177 The Oxygen-Abundance Gradient in M33

M. I. Monteverde . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 Studies of Blue Supergiants in M31 and M33 with HIRES on the Keck I Telescope James K. McCarthy, Kim A. Venn, Daniel J. Lennon, Rolf-Peter Kudritzki, and Joachim Puls . . . . . . . . . . . . . . . . . . . . . 197 A UV Survey of B Supergiants: Continuum Properties

D. Massa and R. K. Prinja . . . . . . . . . . . . . . . . . . . . . 208 A UV Survey of B Supergiants: Time-Averaged Stellar-Wind Properties Raman K. Prinja and Derck L. Massa . . . . . . . . . . . . . . . 218 Asymmetry in the Winds of Ofpe/WN9 Stars

Anna Pasquali . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

STELLAR-WIND MODELS

Effects of Gravity Darkening on Radiatively Driven Mass Loss from Rapidly Rotating Stars S. P. Owocki, K. G. Gayley, and S. R. Cranmer . . . . . . . . . . 237 Spectral Diagnostics of Blue Stars with Winds

J. Puls, R.-P. Kudritzki, A. E. Santolaya-Rey, A. Herrero, S. P. Owocki, and J. K. McCarthy . . . . . . . . . . . . . . . . . . . . . 245 Realistic Models for Expanding Atmospheres

A. W. A. Pauldrach, M. Lennon, T. L. Hoffmann, F. Sellmaier, R.-P. Kudritzki, and J. Puls . . . . . . . . . . . . . . . . . . . . . 258 The X-ray Emission from Cloud Collisions in O-Star Winds A. Feldmeier, A. Pauldrach, and J. Puls . . . . . . . . . . . . . . 278 Models of Radiatively Driven Wolf-Rayet-Star Winds

U. Springmann and J. Puls . . . . . . . . . . . . . . . . . . . . . 286 Stellar-Wind Momentum in Galaxies and a New Parameterization of the Radiative Line Force R. P. Kudritzki, U. Springmann, J. Puls, A. W. A. Pauldrach, and M. Lennon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299

Contents xv

The Ionizing Fluxes of Early-Type Stars and Their Impact on H ii Regions and the ‘Diffuse Ionized Gas’ Daniel Schaerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310

HOT STARS IN THE LMC

Predicted O-Star Lyman-Continuum Emission vs. H ii-Region Luminosities in the LMC M. S. Oey and R. C. Kennicutt, Jr. . . . . . . . . . . . . . . . . . 322 Evolutionary Links Between Ofpe/WN9 Stars and Other Massive Stars in Clusters N. St-Louis, A. F. J. Moffat, L. Turbide, and J.-F. Bertrand . . . 326 A New Stellar Generation in 30 Doradus

Nolan R. Walborn and Rodolfo H. Barbá . . . . . . . . . . . . . . 336 Constructing an Empirical Isochrone for the Massive Stars in the Core of the Starburst Cluster R136a Alex de Koter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343 R136: A Cluster of O3 Stars!

Philip Massey and Deirdre A. Hunter . . . . . . . . . . . . . . . 355 The Low-Mass Stellar Content of 30 Doradus

Marco Sirianni, Antonella Nota, Claus Leitherer, Mark Clampin, and Guido De Marchi . . . . . . . . . . . . . . . . . . . . . . . . 363 Quantitative Comparisons Between Wolf-Rayet Stars in HD 97950 and R136a Luc Dessart and Paul A. Crowther . . . . . . . . . . . . . . . . . 368

DOUBLE, DOUBLE, TOIL AND TROUBLE

Big-Game Hunting: Massive Binaries in 30 Dor

J.-F. Bertrand, N. St-Louis, and A. F. J. Moffat . . . . . . . . . . 376 O Stars in Binaries

D. R. Gies, W. I. Hartkopf, B. D. Mason, W. G. Bagnuolo, Jr., T. ten Brummelaar, and H. A. McAlister . . . . . . . . . . . . . 382 Fundamental Parameters from O-Type Binaries

L. R. Penny, D. R. Gies, and W. G. Bagnuolo, Jr. . . . . . . . . 392 Detached and Interacting OB-Star Binaries

Tim J. Harries and Ron W. Hilditch . . . . . . . . . . . . . . . . 401 The Detection of Binary Companions to Subdwarf B Stars C. S. Jeffery and D. L. Pollacco . . . . . . . . . . . . . . . . . . . 411 Mass-Loss Rates from Hα Emission: A Caution for Binary Systems Michelle L. Thaller . . . . . . . . . . . . . . . . . . . . . . . . . . 417 Stellar Winds in High-Mass X-Ray Binaries

L. Kaper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427 Kinematics and Photometry of O and WR Stars with HIPPARCOS A. F. J. Moffat, S. V. Marchenko, et al. . . . . . . . . . . . . . . . 437

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445 Object Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449