THE SECOND MEETING ON

HOT SUBDWARF STARS

AND RELATED OBJECTS

PROCEEDINGS

Santa Cruz de La Palma Canary Islands, Spain June 6 – 10, 2005

Edited by

R. H. Østensen

Isaac Newton Group, La Palma, Spain

Baltic Astronomy, Vol. 15, Nos. 1 – 2, 2006

ISSN 1392–XXXX The Proceedings of the 2nd Meeting on Hot Subdwarf Stars and Related Objects. Baltic Astronomy, Vol. 15, Nos. 1 – 2 Editor: R. H. Østensen, Cover design: J. Méndez and R. Østensen: Photo of Santa Cruz de La Palma by night (by Javier Méndez). M92 globular cluster image obtained with the Jacobus Kapteyn Telescope, La Palma (by Daniel Bramich and Nik Szymanek).

© Vilnius University Institute of Theoretical Physics and Astronomy, Goštauto 12, Vilnius 2600, Lithuania Printed by BMK, January 2006 Gedimino pr. 60, Vilnius LT-2004, Lithuania Phone: 370-2396824 E-mail: bmk@lrs.lt iii

THE ORGANISERS

Scientific Organising Committee

Uli Heber, Simon Jeffey, Pierre Maxted, Sabine Moehler, Ralf Napiwotzki, Roy Østensen, Philipp Podsiadlowski, Jan-Erik Solheim, Francois Wesemael, Sukyoung Yi

Local Organising Committee

Romano Corradi, Margie Lennon, Javier Méndez, Roy Østensen, Saskia Prins, Peter Sørensen, John Telting, Ángela Toledo

Organising Institutions

Isaac Newton Group (ING) Nordic Optical Telescope (NOT)

Collaborating Institutions

Excmo. Cabildo Insular de La Palma Patronato de Turismo de La Palma Real Club Náutico de La Palma

CONTENTS

The Organisers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .v List of participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix Conference picture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi

The 2nd Meeting on Hot Subdwarf Stars and Related Objects.

R. H. Østensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

EVOLUTIONARY MODELS AND THE UV-UPTURN PHENOMENON The Look-Back Time Evolution of the UV Upturn Phenomenon.

C. .H. Ree, Y.-W. Lee, Y.-J. Sohn, S. K. Yi, S.-J. Yoon. . . . . . . . . . . . . . . . . . 5 Binary Population Synthesis, sdB stars, and the UV Upturn.

D. Brown, S. Yi, Z. Han and S.-J. Yoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 UV Upturn of Elliptical Galaxies.

Z. Han, Ph. Podsiadlowski and A. E. Lynas-Gray . . . . . . . . . . . . . . . . . . . . . . . . 17

HOT SUBDWARFS AND RELATED OBJECTS IN THE BULGE AND IN GLOBULAR CLUSTERS Hot Subdwarfs in the Galactic Bulge.

G. Busso, S. Moehler, M. Zoccali et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 Super-Helium-Rich Stars in Globular Clusters:

the Origin of Extreme Horizontal Branch. S.-J. Joo, Y.-W. Lee, S.-J. Yoon et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 The Nature of the Hot Stars in the Bulge of Globular Cluster NGC 6388.

S. Moehler and A. V. Sweigart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 New Candidate EHB Stars in the Open Cluster NGC 6791:

Looking Locally Into the UV-upturn Phenomenon. L. M. Buson, E. Bertone, A. Buzzoni and G. Carraro . . . . . . . . . . . . . . . . . . . . 49 Spectroscopic Search for Binaries Among EHB Stars in Globular Clusters.

C. Moni Bidin, R. A. Mendez, S. Moehler et al. . . . . . . . . . . . . . . . . . . . . . . . . . 53 NGC 6121-V46: a Low-Mass Double Degenerate

Ellipsoidal Variable in a Globular Cluster. S. J. O’Toole, R. Napiwotzki, U. Heber et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 Do EC ˙14026 Stars Exist in Clusters?

M. D. Reed, D. Kilkenny and D. M. Terndrup . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

SURVEYS FOR HOT SUBDWARF STARS Hot Subdwarfs from Low-Dispersion Surveys –

Methods of Extraction and Automatic Analysis. C. Winter, C. S. Jeffery, A. Ahmad and D. R. Morgan . . . . . . . . . . . . . . . . . . 69 A Spectroscopic Search for New sdB Stars from the GALEX Survey.

J. Rhee, M. Seibert, R. H. Østensen et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 Searching for the “missing” PG Hot Subdwarfs in SDSS and GALEX Data.

R. Wade, M. A. Stark, R. F. Green and P. R. Durrell . . . . . . . . . . . . . . . . . . . 81 The Subdwarf Database: Released.

R. H. Østensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

ATMOSPHERIC PROPERTIES OF HOT SUBDWARF STARS Subluminous O Stars.

U. Heber, H. Hirsch, A. Ströer et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 Analysis of the FUSE Spectra of the He-poor sdO Star MCT 0019 − 2441.

M. Fontaine, P. Chayer, F. Wesemael et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 Metal Abundances of sdB Stars.

H. Edelmann, U. Heber and R. Napiwotzki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 NLTE Analyses of sdB Stars: Progress and Prospects.

N. Przybilla, M. F. Nieva and H. Edelmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 New Model Atmospheres for Hydrogen-Deficient Stars:

Continuous and Line Opacities. N. Behara and C. S. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 Atmospheric Parameters for Subdwarf B Stars: A Consistency Check Between the Balmer Lines and the Far-Ultraviolet Spectrum. C. Pereira, F. Wesemael and P. Bergeron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 Improved Helium Line Formation for Extreme Helium Stars.

N. Przybilla, K. Butler, U. Heber and C.S. Jeffery . . . . . . . . . . . . . . . . . . . . . . 127 FUSE Observations of Germanium, Zirconium and Lead in sdB Stars.

P. Chayer, M. Fontaine, G. Fontaine et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 Chemical Abundances of Helium-Rich Subdwarf B Stars.

A. Ahmad and C. S. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 Multicomponent Winds in sdB Stars?

K. Unglaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 Spectroscopic Analysis of sdB Binaries from the SPY Project.

C. Karl, U. Heber, R. Napiwotzki and S. Geier . . . . . . . . . . . . . . . . . . . . . . . . . 151 Spectral Analysis of sdB-He Stars from the SDSS.

A. Ahmad, C. Winter and C. S. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 Non-LTE Metal Abundances in V652 Her and HD 144941.

N. Przybilla, M. F. Nieva, U. Heber and C. S. Jeffery . . . . . . . . . . . . . . . . . . 163

HOT SUBDWARFS IN BINARY SYSTEMS Subdwarf B Star Evolutionary Systematics,

Conundrums and Cautionary Remarks. E. Green, G. Fontaine, E. A. Hyde et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 The Nature of the Late-type Companions in

Hot Subdwarf Composite-Spectrum Binaries. M. A. Stark and R. A. Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 Monte Carlo Simulations of Post-Common Envelope

sdB Star Plus White Dwarf Binaries. B.-Q. For and E. M. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 Subdwarf B Binaries in the Edinburgh-Cape Survey.

L. Morales-Rueda, P. F. L. Maxted, T. R. Marsh et al. . . . . . . . . . . . . . . . . . 187 Discovery of 4 Radial Velocity Variable sdB Stars with Eccentric Orbits.

H. Edelmann, M. Altmann and U. Heber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 Photometric Period Variation of V1379 Aql.

E. Sipahi, S. Evren, G. Tas . and C. İbanoğlu . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199 Helium, Carbon and Silicon Abundances in the

HW Virginis Eclipsing Binary Subdwarf-B Primary. A. N. Mortimore and A. E. Lynas-Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

ASTEROSEISMOLOGY OF sdB STARS On the Empirical Instability Domains for Pulsating Subdwarf B Stars.

G. Fontaine, E. M. Green, P. Chayer et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211 Line-Profile Variations in Pulsating sdB Stars

as a Pulsation Mode Diagnostic. C. Schoenaers and A. E. Lynas-Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219 Balloon 090100001: A Link Between the Two Classes

of Pulsating Hot Subdwarfs. A. Baran, R. Oreiro, A. Pigulski et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227 More New sdB Pulsators Discovered with the Nordic Optical Telescope.

J.-E. Solheim and R. H. Østensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231 Time-Resolved Spectroscopy of the Bright sdBV Star Balloon 090100001.

J. Telting, R. H. Østensen, U. Heber and T. Augusteijn . . . . . . . . . . . . . . . . . 235 Time-Resolved Spectroscopy of KPD 1930+2752.

S. Geier, U. Heber, N. Przybilla and R.-P. Kudritzki . . . . . . . . . . . . . . . . . . . . 243 Time-Series Spectroscopy and Photometry of PG 1219+534.

S. Harms, M. D. Reed and S. J. O’Toole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 Four Rapidly Pulsating sdB Stars Revisited.

D. Kilkenny, J. P. Kotze, E. Jurua et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 Ultracam Photometry of Pulsating Subdwarf B Stars.

C. S. Jeffery, C. Aerts, V. S. Dhillon and T. R. Marsh . . . . . . . . . . . . . . . . . 259

Searching for Observational Evidence of Tidally Inclined Pulsations.

M. Reed and the XCov21 and XCov23 teams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269 High-Speed ULTRACAM Colorimetry of the Subdwarf B Star SDSS J171722.08+58055.8 C. Aerts, C. S. Jeffery, V. S. Dhillon et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 Follow-up Observations of Known EC 14026-type Pulsators.

G. Wolf, A.-Y. Zhou, D. M. Terndrup et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279 PG 0014+067: WET Observations and a new Twist to the sdB Star Puzzle.

S. Kawaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 Long-Period Variable Subdwarf B Stars: Prospects for Asteroseismology.

S. Randall, G. Fontaine, E. M. Green et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 FUSE Determination of the Abundances of Iron-Peak Elements in the PG 1716+426 Stars. J.-P. Blanchette, P. Chayer, F. Wesemael et al. . . . . . . . . . . . . . . . . . . . . . . . . 301 The Structure of Subdwarf B Stars as Revealed by Asteroseismology.

S. Charpinet, G. Fontaine, P. Brassard et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . 305 An Approach to a Stability Analysis of an sdO Star.

C. Rodríguez-López, A. Moya, R. Garrido et al. . . . . . . . . . . . . . . . . . . . . . . . . 313 A New Large-Amplitude Slowly Pulsating sdB Star.

D. Kilkenny, D. O’Donoghue, M. D. Reed et al. . . . . . . . . . . . . . . . . . . . . . . . . 317 The MSST Campaign: 4m Spectroscopy of PG 1605+072.

S. Jeffery, U. Heber, S. Dreizler et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321

ABSTRACTS OF PAPERS OF THIS MEETING PUBLISHED SOMEWHERE ELSE AND NOT INCLUDED INTO THE BALTIC ASTRONOMY JOURNAL Spectroscopic Detection of G-Modes in a Long-Period Pulsating sdB Star – PG 1627+017. B.-Q. For, E. Green, D. O’Donoghue et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-I Magnetic Fields in sdB and sdO Stars

S. J. O’Toole, S. Jordan, U. Heber et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-II Photometry of LS IV − 14^∘ 116.

A. Ahmad and C. S. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-IV

LIST OF PARTICIPANTS

Name Country E-mail ID^∗ Conny Aerts Belgium conny@ster.kuleuven.be 53 Amir Ahmad N. Ireland amir@star.arm.ac.uk 50 Javier Méndez Alvarez Spain jma@ing.iac.es - Thomas Augusteijn Spain tau@not.iac.es - Andrzej Baran Poland andrzej@oa.uj.edu.pl 12 Natalie Behara N. Ireland ntb@star.arm.ac.uk 45 Pierre Bergeron Canada bergeron@astro.umontreal.ca 16 Jean-Philippe Blanchette Canada blanchette@astro.umontreal.ca 2 David Brown UK dab@astro.ox.ac.uk 18 Irmela Bues Germany bues@sternwarte.uni-erlangen.de 43 Lucio Buson Italy buson@pd.astro.it 20 Giorgia Busso Germany busso@astrophysik.uni-kiel.de 49 Stphane Charpinet France scharpin@ast.obs-mip.fr 10 Pierre Chayer USA chayer@pha.jhu.edu 34 Heinz Edelmann Germany edelmann@sternwarte.uni-erlangen.de 9 Gilles Fontaine Canada fontaine@astro.umontreal.ca 11 Mathieu Fontaine Canada mfontaine@astro.umontreal.ca 7 BiQing For USA bfor@as.arizona.edu 23 Stephan Geier Germany geier@sternwarte.uni-erlangen.de 17 Elizabeth Green USA bgreen@as.arizona.edu 3 Zhanwen Han P.R. China zhanwen@public.km.yn.cn 35 Stacey Harms USA slh757s@smsu.edu 6 Ulrich Heber Germany heber@sternwarte.uni-erlangen.de 32 Simon Jeffery UK csj@arm.ac.uk 38 Hyunjin Jeong S. Korea/UK hyunjin@astro.ox.ac.uk 33 Seok-Joo Joo S. Korea nespat25@csa.yonsei.ac.kr 31 Christian Karl Germany karl@sternwarte.uni-erlangen.de 39 Steve Kawaler USA sdk@iastate.edu 21 David Kilkenny S. Africa dmk@saao.ac.za 5 Danny Lennon Spain djl@ing.iac.es - Anthony E. Lynas-Gray UK aelg@astro.ox.ac.uk 14 Pierre Maxted UK pflm@astro.keele.ac.uk - Sabine Moehler Germany smoehler@eso.org 51 Christian Moni Bidin Chile mbidin@das.uchile.cl 36 Luisa Morales-Rueda Netherlands lmr@astro.ru.nl 26 Darragh O’Donoghue S. Africa dod@saao.ac.za 22 Simon O’Toole Germany otoole@sternwarte.uni-erlangen.de 8 Raquel Oreiro Spain ror@iac.es 27 Caroline Pereira Canada pereira@astro.umontreal.ca 19 Philipp Podsiadlowski UK podsi@astro.ox.ac.uk 1 Norbert Przybilla Germany przybilla@sternwarte.uni-erlangen.de 46

∗ Number in conference photo identification picture on next page.

Suzanna Randall Canada randall@astro.umontreal.ca 28 Chang Hee Ree S. Korea chr@csa.yonsei.ac.kr 40 Mike Reed USA MikeReed@missouristate.edu 42 Jaehyon (Jay) Rhee USA rhee@srl.caltech.edu 30 Cristina Rodriguez-Lopez Spain cristinatrl@uvigo.es 29 Caroline Schoenaers UK cxs@astro.ox.ac.uk 25 Esin Sipahi Turkey sipahi@astronomy.sci.ege.edu.tr 47 Jan-Erik Solheim Norway j.e.solheim@astro.uio.no 44 Michele Stark USA stark@astro.psu.edu 4 John Telting Spain jht@not.iac.es 41 Klaus Unglaub Germany unglaub@sternwarte.uni-erlangen.de 52 Richard Wade USA wade@astro.psu.edu 37 Franois Wesemael Canada wesemael@astro.umontreal.ca 13 Christopher Winter N. Ireland cwr@arm.ac.uk 48 George Wolf USA georgewolf@smsu.edu 54 Suk-Jin Yoon UK sjyoon@astro.ox.ac.uk 15 Roy Østensen Spain roy@ing.iac.es 24 xi