MEMORIE DELLA SOCIETÀ ASTRONOMICA ITALIANA Vol.84 n.1 2013

Reading the book of globular clusters with the lens of stellar evolution

In Honour of Franca D’Antona Monte Porzio Catone, November 26-28, 2012

editors: P. Ventura, C. Charbonnel, M. Di Criscienzo, M. Castellani

TABLE OF CONTENTS

Index 5

Foreword 10

List of Participants 19

Spectroscopy A. Bragaglia, E. Carretta, R. Gratton, V. D’Orazi, S. Lucatello and C. Sneden Reading thebook: from ”chemical anomalies” to ”standard composition” of globular clusters 24

A. F. Marino

Anomalous globular clusters: insights from neutron capture elements abundances 29

V. D’Orazi, S. Lucatello, M. Lugaro, R. Gratton, G. Angelou, A. Bragaglia, E.

Carretta, A. Alves Brito, I. Ivans, T. Masseron and A. Mucciarelli A different view on light-element anticorrelations in globular clusters: fluorine abundances 34

S. S. Larsen, J. Strader and J. P. Brodie

Constraints on mass loss of globular clusters in dwarf galaxies 38

S. L. Martell, S. Duffau, A. P. Milone, G. H. Smith, M. M. Briley and E. K. Grebel Chemical evolution in star clusters: the role of mass and environment 42

S. Villanova

The 8 populations of Omega Centauri 46

J E. Colucci, R. A. Bernstein, A. McWilliam and J. G. Cohen

Extragalactic globular cluster populations from high resolution integrated light spectra 50

R. Gratton

Franca D’Antona and globular cluster science 54

Session II: Photometry J. S. Kalirai

Applications of the Initial to Final Mass Relation: The Age of the Galactic Halo 58

J. Alonso-García, M. Catelan, P. Amigo, C. Cortés, C. A. Kuehn, F. Grundahl, G.

López, R. Salinas, H. A. Smith, P. B. Stetson, A. V. Sweigart, A. A. R. Valcarce and M. Zoccali Multiple populations in galactic globular clusters: a survey in the Strömgren system 63

A. Koch, M. Frank, S. Feltzing, D. Adén, N. Kacharov and M. I. Wilkinson An intermediate-band photometric study of the ”Globular Cluster” NGC 2419 67

M. Monelli, A. P. Milone, P. B. Stetson, A. F. Marino, S. Cassisi, A. Del Pino Molina, M. Salaris, A. Aparicio, M. Asplund, F. Grundahl, G. Piotto, A. Weiss, R. Carrera, M. Cebrián, S. Murabito, A. Pietrinferni and L. Sbordone The SUMO project: a SUrvey of Multiple pOpulations in globular clusters 71

E. Dalessandro, R. P. Schiavon, F. R. Ferraro, S. T. Sohn, B. Lanzoni and R. W. O’ Connell Ultraviolet properties of galactic globular clusters with GALEX 75

A. P. Milone

Three parameters for the horizontal branch morphology in globular clusters 79

E. Pancino, M. Bellazzini and S. Marinoni

Globular clusters seen by GAIA 83

S. J. Yoon

A new scenario for globular cluster color bimodality and its implications for host galaxy formation 87

Session III: Stellar evolution S. Cassisi, M. Salaris and A. Pietrinferni

Evolutionay stellar models for multiple populations GCs: theoretical framework and interpretative analysis 91

A. Dotter

The second parameter problem(s) 97

S. W. Campbell, V. D’Orazi, T. N. Costantino, D. Yong, J. C. Lattanzio, G. C. Angelou, E. C. Wylie-de-Boer, R. J. Stancliffe, S. L. Martell and F. Grundahl The Asymptotic Giant Branches of GCs: selective entry only 101

O. Straniero, S. Cristallo and L. Piersanti

The origin of heavy elements in globular clusters 105

M. Lugaro, V. D’Orazi, S.W. Campbell, C.L. Doherty, J.C. Lattanzio, M.Pignatari and E. Carretta The s process in massive AGB stars: a new tool to study abundance anomalies in globular clusters 109

S. Cristallo, L. Piersanti and O. Straniero

The effects of rotation on the surface composition and yields of low mass AGB stars 113

Session IV: Compact objects L. Burderi

On Low Mass X-ray Binaries and Millisecond Pulsar 117

N. Ivanova

Low-mass X-ray binaries in globular clusters: puzzles and solutions 123

N. Lützgendorf, M. Kissler-Patig, K. Gebhardt, H. Baumgardt, E. Noyola, P. T. de Zeeuw, N. Neumayer, B. Jalali and A. Feldmeier Intermediate-mass black holes in globular clusters 129

C. Pepe and L. J. Pellizza

IMBHs in globular clusters: accretion rate correlations with cluster parameters 133

H. Richer, R. Goldsbury, J. Heyl, P. Bergeron, A. Dotter, J. S. Kalirai, J. MacDonald, R. M. Rich, P. B. Stetson, P. E. Tremblay and K. A. Woodley The empirical White Dwarf cooling sequence 137

A. Bellini, R. P. van der Marel and J. Anderson

HST proper motions of stars within globular clusters 140

Session V: Cluster Dynamics and evolution E. Vesperini, S. L. W. McMillan, F. D’Antona and A. D’Ercole

Dynamical evolution of multiple populations in globular clusters 144

M. Gieles

The mass and radius evolution of globular clusters in tidal fields 148

N. Mennekens, D. Vanbeveren and J. P. De Greve

The effect of intermediate mass close binaries on the chemical evolution of globular clusters 153

C. Charbonnel, M. Krause, T. Decressin, N. Prantzos and G. Meynet The role of massive stars in the turbulent infancy of galactic globular clusters: feedback on the intracluster medium, and detailed timeline 158

A. Renzini

Rethinking globular clusters formation 162

R. Capuzzo Dolcetta

Galactic nuclear cluster formation via globular cluster mergers 167

R. Izzard, S. E. de Mink, O. R. Pols, N. Langer, H. Sana, A. de Koter Massive binary stars and self-enrichment of globular clusters 171

Poster session M. Bellazzini, A. Mucciarelli, R. A. Ibata, A. Sollima, E. Dalessandro, S. Chapman, C. Nipoti, T. Merle, G. Beccari, C. Lardo, A. Bragaglia, E. Carretta and E. Pancino The strange case of NGC2419: stellar populations, chemical composition, dynamics 175

M. Bellazzini, A. Buzzoni, C Cacciari, L. Federici, F. Fusi Pecci, S. Galleti and S.

Perina The horizontal branch morphology of M31 Globular Clusters 179

P. Bianchini, A. L. Varri, G. Bertin and A. Zocchi

The flattening of globular clusters: internal rotation or velocity anisotropy? 183

C. Bonatto, F. Campos and S. O. Kepler

Mapping the differential reddening in globular clusters 187

N. Singh, L. M. Browne and R. Butler

Proper motions in globular clusters using deconvolution of HST images 191

F. Campos, S. O. Kepler and C. Bonatto

Panchromatic fits to the globular cluster NGC 6366 195

W. Chantereau, C. Charbonnel, T. Decressin and G. Meynet

Impact of very high helium abundance on the properties of second generation globular cluster stars 200

P. de Meulenaer, D. Narbutis, T. Mineikis and V. Vansevicius

Stochasticity effects on derivation of physical parameters of unresolved star clusters 204

S. L. Fiorenza, T. Sivarani, A. Susmitha, Y. S. Lee and T. C. Beers

Carbon abundances from SDSS globular clusters: exploring the origin in the large spread in [C/Fe] 208

M. J. Frank, E. K. Grebel and A. H. W. Küpper

Mass segregation in the diffuse outer-halo globular cluster Palomar 14 212

D. A. García-Hernández, A. I. Karakas and M. Lugaro

Nucleosynthesis in massive AGB stars with delayed superwinds: implications for the abundance anomalies in globular clusters 216

M. Hempel

Milky Way globular clusters in the VVV survey 220

N. Kacharov and A. Koch

Chemical element abundances in the outer halo globular cluster M 75 224

C. Lardo, E. Pancino, A. Mucciarelli and A. P. Milone

The discovery of an anomalous RGB in M 2 228

L. Lovisi, A. Mucciarelli, B. Lanzoni, F. R. Ferraro and E. Dalessandro Blue straggler stars in globular clusters: chemical and kinematical properties 232

D. Massari, F. R. Ferraro, E. Dalessandro, B. Lanzoni, A. Mucciarelli and L. Origlia Terzan 5: a fossil remnant of the galactic bulge 236

A. Mastrobuono Battisti, P. Di Matteo, M. Montuori and M. Haywood On the origin of the clumpy streams of Palomar 5 240

A. Mucciarelli, M. Bellazzini, M. Catelan, P. Amigo, M. Correnti, C. Cortés, E.

Dalessandro and V. D’Orazi NGC 5694: another extra-galactic globular cluster 244

D. B. Pavani, E. Bica and C. Bonatto

A photometric study of poorly populated stellar concentrations 248

N. Sanna and R. Contreras Ramos

BSS populations from the WFPC2 UV survey 252

L. Simanton, R. Chandar and B. Milleri

Kinematics of star clusters in M101 256

A. O. Thygesen and L. Sbordone

Fundamental parameters of red giants in 47 Tucanae 261

J. G. Fernández Trincado, A. K. Vivas, C. E. Mateu and R. Zinn

Searching for RR Lyrae stars around Omega Centauri (NGC 5139) 265

C. C. Worley, V. Hill, J. Sobeck and E. Carretta

Contribution form the s- and r-process: examining giant stars in M15 269