40th Liege International
Astrophysical Colloquium Ageing
Low Mass Stars: From Red Giants
to White Dwarfs 2012

EPJ Web of Conferences Volume 43 (2013)

Liege, Belgium
9-13 July 2012

Editors:

Josefina Montalban Valérie Van Grootel
Arlette Noels

ISBN: 978-1-63266-189-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution license:
http://creativecommons.org/licenses/by/2.0/

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt - remix, transform, and build upon the material for any purpose, even commercial.

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you
or your use. The copyright is retained by the corresponding authors.

Printed by Curran Associates, Inc. (2014)

For additional information, please contact EDP Sciences — Web of Conferences
at the address below.

EDP Sciences — Web of Conferences
17, Avenue du Hoggar

Parc d'Activité de Courtabceuf

BP 112

F-91944 Les Ulis Cedex A

France

Phone: +33 (0) 16918 7575
Fax:  +33(0) 1692884091

contact@webofconferences.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

FOREWORD
Montalban J., Noels A., Van Grootel V.

ACKNOWLEDGEMENTS
Montalban J., Noels A., Van Grootel V.

STELLAR EVOLUTION

SELECTED TOPICS IN THE EVOLUTION OF LOW-MASS STARS ...ttt 1
Catelan M.

LOW-MASS STARS: OPEN PROBLEMS ALL ALONG THEIR EVOLUTION ......ccccoiiiiiiiiiicneeee e 12
Weiss A., Heners N.

NEWS FROM THE OPACITY CONSORTIUM OPAC ...ttt ettt sttt st nne s 22
Turck-Chiéze S., Gilles D.

WHY GN93 SHOULD NOT BE USED ANYMORE .......ooiiiiiiiiiie e 29
Grevesse N., Asplund M., Sauval J., Scott P.

ROTATION AND STELLAR EVOLUTION ....ooiiiiiiiiieie e bbb 32
Eggenberger P.

THERMOHALINE INSTABILITY AND ROTATION-INDUCED MIXING IN LOW AND
INTERMEDIATE MASS STARS: CONSEQUENCES ON GLOBAL ASTEROSEISMIC

(0 18 A N I I 1 S PRRS 42
Lagarde N., Eggenberger P., Charbonnel C., Decressin T., Ekstrom S., Palacios A.
ENVELOPE LOSS OF RGB/AGB STARS AND THE FORMATION OF HOT SUBDWARFS.........cccovivieiviiannn, 48

Han Z., Chen X.

ON THE EVIDENCE OF EXTRA MIXING IN MODELS OF 8 M? COMPUTED WITH THE NEW
SOLAR ABUNDANCES. . ... ..ottt ettt s e e e et e e ettt e e e st e e e e ateeeeaabbeeeaabeee s beeeeasateeesabeee s bseeeassbeeesabaeesnteeaeanes 55
Godart M., Noels A., Scuflaire R.

STELLAR EVOLUTION AND POPULATIONS

CONSTRAINING THE FORMATION OF THE MILKY WAY: AGES. ... 57
Chiappini C., Minchev I., Martig M.
OLD STAR CLUSTERS: BENCH TESTS OF LOW MASS STELLAR MODELS........ccooiiiiiee s 67

Salaris M.

RED HORIZONTAL BRANCH STARS IN THE GALACTIC FIELD: A CHEMICAL

ABUNDANCE SURVEY ..ottt ettt et s et e st e e bt e s st e e s te e e st e e sateente e et ee e seeanbeenteeaseeeaaeeenteenteeeseesnbeeteeaneees 76
Afsar M., Sneden C., Fo B.-Q.

THE GALACTIC GLOBULAR CLUSTER M5 \(NGC 5904\) AS A PARTICLE PHYSICS

LABOR AT ORY L.ttt ettt ettt ettt e e et e e e st e e s baee e ettt e e e sabeeeaabeeeeasteeeeabbeeeaabeee e tbeeeeaabeeeabaeeeasbeeeeabeeeaabeeeaatraeean 82
Viaux N., Catelan M., Raffelt G.G., Redondo J., Valcarce A.A.R.
THE INNER GALACTIC GLOBULAR CLUSTERS ...ttt ettt et e eare e aaraa e 89

Alonso-Garcia J., Catelan M., Mateo M., Minniti D.
ERRATUM TO: RED HORIZONTAL BRANCH STARS IN THE GALACTIC FIELD: A

CHEMICAL ABUNDANCE SURVEY ...ttt sttt sttt sttt sbt et b e s s sbe et e nbeessesbeasbenbeebeeabeaneenbe e 94
Afsar M., Sneden C., For B.-Q.

RED GIANT EVOLUTION AND SPECIFIC PROBLEMS ......c.ooiiiiiiiiitiee et 95
Bressan A., Marigo P., Girardi L., Nanni A., Rubele S.

ASTEROSEISMOLOGY OF RED GIANT STARS: THE POTENTIAL OF DIPOLE MODES ..o 106

Montalban J., Noels A.

RED GIANTS

RED GIANT SEISMOLOGY: OBSERVATIONS ... .ottt ettt abe e st e e et e e e s be e e e aabeaeanes 117
Mosser B.



DIFFERENTIAL POPULATION STUDIES USING ASTEROSEISMOLOGY: SOLAR-LIKE

OSCILLATING GIANTS IN COROT FIELDS LRCOL AND LRADL......ciiiieieiieie et 128
Miglio A., Chiappini C., Morel T., Barbieri M., Chaplin W.J., Girardi L., Montalban J., Noels A., Valentini M.,
Mosser B., Baudin F., Casagrande L., Fossati L., Aguirre V. Silva, Baglin A.

COMBINED PHOTOMETRIC AND ASTEROSEISMIC CONSTRAINTS ON THE PROPERTIES

OF INGC G791t b bbb h b e a bt e b £ oAb e R e oAb A b £ e s E e b e oAb b £ e b e b e e bt e b b e b e e b e e bt s b e e b e ke e b 140
Bossini D., Girardi L., Miglio A., Bressan A., Marigo P., members of KASC WG2

GAUFRE: ATOOL FOR AN AUTOMATED DETERMINATION OF ATMOSPHERIC

PARAMETERS FROM SPECTROSCOPY ....ooiiiiiiiiiieitiitieie sttt sttt st sttt sbe et e e et bt et e sbeetesbeenbesbeeaesaean 143
Valentini M., Morel T., Miglio A., Fossati L., Munari U.

AN ABUNDANCE STUDY OF THE RED GIANTS IN THE SEISMOLOGY FIELDS OF THE

COROT SATELLITE ..ottt bbbt b et b bt bbbt b bt bbb e e s et et 150
Morel T., Miglio A., Lagarde N., Montalban J., Rainer M., Poretti E., Hekker S., Kallinger T., Mosser B., Valentini
M., Carrier F., Hareter M., Mantegazza L., De Ridder J.

AMPLITUDES OF SOLAR-LIKE OSCILLATIONS IN RED GIANTS: DEPARTURES FROM

THE QUASI-ADIABATIC APPROXIMATION ..ottt sb ettt sbe et st sbe s nbe e 153
Samadi R., Belkacem K., Dupret M.-A., Goupil M.J., Ludwig H.-G., Barban C., Baudin F., Caffau E.

MODE LIFETIME AND ASSOCIATED SCALING RELATIONS ......cooiiiieete et 163
Belkacem K., Appourchaux T., Baudin F., Dupret M.A., Goupil M.J., Marques J.P., Noels A., Samadi R.

NON-RADIAL, NON-ADIABATIC SOLAR-LIKE OSCILLATIONS IN RGB AND HB STARS........ccccooviiinienn. 170
Grosjean M., Dupret M.A., Belkacem K., Montalban J., Noels A., Samadi R.

RED GIANTS ROTATIONAL SPLITTINGS ...ttt sttt e e nbe e snean 173
Ouazzani R.M., Goupil M.J., Dupret M.A., Marques J.P.

INTERNAL ROTATION OF RED GIANTS BY ASTEROSEISMOLOGY ......ooiiiiiiieitnieiesee e 180

Di Mauro M.P., Cardini D., Ventura R., Stello D., Beck P.G., Davies G., Elsworth Y., Garcia R.A., Hekker S.,
Mosser B., Christensen-Dalsgaard J., Bloemen S., Catanzaro G., De Smedt K., Tkachenko A.

ON THE PULSATION MODES AND MASSES OF RGB OSARGS.......coooiiieiiecierit et see e 184
Takayama M., SaioH., Ita Y.

HOT B SUBDWAREFS (SDB)

HOT SUBDWARF FORMATION: CONFRONTING THEORY WITH OBSERVATION.......ccccoooviiiiviieeciiee s 186
Geier S.

HOT SUBLUMINOUS STARS: HIGHLIGHTS FROM THE MUCHFUSS AND KEPLER

IMIISSTONS . ..ttt ettt e e ettt e e ettt e e e tteeesbeeeaateeeeasbeeeeaabeee s beaeeasseeeesabeee s teaeeasbeeeaabeeeassaaeassseeeanbeeesnteaeanes 193
Heber U., Geier S., Gaensicke B.

X-RAY EMISSION FROM HOT SUBDWARFS WITH COMPACT COMPANIONS.......cccccoiviieeeiee et 199

Mereghetti S., La Palombara N., Esposito P., Tiengo A.

PULSATIONS DRIVEN BY THE € -MECHANISM IN POST-MERGER REMNANTS: FIRST

RESULT S etttk b b bt bbbtk b b e e b e st b e b E R E e b e e st e b e e b e R e b e b et b e bt Rt e b et n s 205
Bertolami M.M. Miller, Cérsico A.H., Zhang X., Althaus L.G., Jeffery C.S.

ASTEROSEISMOLOGY OF HOT B SUBDWARF STARS ...ttt 212
Charpinet S., Van Grootel V., Brassard P., Fontaine G., Green E.M., Randall S.K.

A SURVEY OF HOT SUBDWARF PULSATORS IN @ CEN .....cccoooiiiiiiiieiiiec e 222
Randal S.K., Calamida A., Fontaine G., Green E.M., Monelli M., Alonso M.L., Catelan M., Bono G., Dhillon V.S.,
Marsh T.R.

THE EMPIRICAL MASS DISTRIBUTION OF HOT B SUBDWARFS: IMPLICATIONS FOR

STELLAR EVOLUTION THEORY ..ottt ettt ettt bbbt 228
Van Grootel V., Fontaine G., Charpinet S., Brassard P., Green E.M.

IMPROVED DETERMINATION OF THE ATMOSPHERIC PARAMETERS OF THE

PULSATING SDB STAR FEIGE 48 ...ttt ettt ettt e et e e e e bt e e e st e e e s bb e e e s bre e e sabeeeataeaeanes 236
Latour M., Fontaine G., Brassard P., Chayer P., Green E.M.

ERRATUM TO: A SURVEY OF HOT SUBDWARF PULSATORS IN @ CEN ......cccccooiiiiiii e 238
Randall S.K., Calamida A., Fontaine G., Green E.M., Monelli M., Alonso M.L., Catelan M., Bono G., Dhillon V.S.,
Marsh T.R.

WHITE DWARFES

AN OVERVIEW OF WHITE DWARF STARS ...ttt ettt sae e e et sna et esnaaennaeananesaeesnseenneeaneas 239
Fontaine G., Brassard P., Charpinet S., Randall S.K., Van Grootel V.



WHITE DWARF COOLING SEQUENCES AND COSMOCHRONOLOGY ....ccoiiiieiieiirenien e e e 249
Isern J., Artigas A., Garcia-Berro E.

A CONSISTENCY TEST OF WHITE DWARF AND MAIN SEQUENCE AGES: NGC 6791 .........ccoceeivvevivevienee, 260
Garcia-Berro E., Torres S., Isern J., Salaris M., Corsico A.H., Althaus L.G.

AGES OF EVOLVED LOW MASS STARS: CENTRAL STARS OF PLANETARY NEBULAE AND

WHITE DWARFS ...t bbb b et b h e bt b e R b bt h e e b e e bbbt b e et e b e e bt b st b et et e ane 263
Maciel W.J., Rodrigues T.S., Costa R.D.D.

PULSATIONS IN WHITE DWARFS: SELECTED TOPICS ......ooiiiiii e s 265
Saio H.

THE DB GAP AND A NEW CLASS OF PULSATING WHITE DWARFS ..ot 275

Shibahashi H.

QUANTITATIVE ASTEROSEISMOLOGY: DETERMINATION OF THE CORE COMPOSITION

AND LAYERING OF THE ZZ CETI STAR R548. PART .occuiiiiii ettt 279
Giammichele N., Fontaine G., Brassard P.

THE POTENTIAL OF 3D RADIATION-HYDRODYNAMICS MODELS FOR WHITE DWARF

ASTEROSEISMOLOGY ...ttt e e ettt e et e e e st e e e sab e e e s bee e e e sbe e e e sabae e s baeeeasaseeesabeeesbeeeeasareeesabeeesteeeannes 285
Tremblay P.-E., Ludwig H.-G.

ASTEROSEISMOLOGY OF PULSATING DA WHITE DWARFS WITH FULLY

EVOLUTIONARY MODELS ...ttt ettt e e ettt e e st e e s ett e e e e bt e e e sabaeesabaeeeebteeesabesesabbeeeessbeeesabaeesabeeeeanes 291
Romero A.D., Cérsico A.H., Althaus L.G., Bertolami M.M. Miller

THE CASE OF THE KEPLER DBAV STAR J1929H444T ......ccvi ittt ettt va e saae e taesva e sanesnaeesnee s 294
Brassard P., Fontaine G.

THE ANGULAR MOMENTUM OF ISOLATED WHITE DWARFS......cco et 299
Fontaine G., Brassard P., Charpinet S.

IDENTIFICATION OF PG 2303+243 PULSATION MODES........ooo ettt 301
Pakstiene E.

GD 154: WHITE DWARF WITH MULTI- AND MONOPERIODIC PULSATION .....cooiii e see e 304
Paparé M., Bognar Zs.

CONCLUDING REMARKS ...ttt ettt ettt e st e e st a e st e e be e s aae e sae e s abe e beeesbeesaeesabeeateeesbeesaeeenbeesnneesreens 306
Lynas-Gray A.E.

AUTHOR INDEX





