SF2A 2004

F. Combes, D. Barret, T. Contini, F. Meynadier and L. Pagani (eds)

THE ROLE OF LOW METALLICITY AGB STARS IN GLOBULAR CLUSTER EVOLUTION

Decressin, T.^1, Charbonnel, C.^{1, 2}, Siess, L.^3 and Palacios, A.^3

Abstract. We compute models of intermediate mass stars at low metallicity from the pre-main sequence up to the end of the thermal pulse phase on the asymptotic giant branch (AGB) with the code STAREVOL. We focus on the nucleosynthesis that occurs in these objects and on the corresponding stellar yields. We also discuss the effects of rotation in these stars. Our goals are: to test whether such objects can build up the O-Na anticorrelation observed in all galactic globular clusters; to estimate their contribution to primary nitrogen at low metallicity.

1 Stellar models with STAREVOL

The stellar models presented here are computed with the stellar evolution code STAREVOL (Siess et al. 2000). We present models of 7 M_⊙ with and without rotation at Z = 10^{−5}. The rotating models stop after the second dredge-up. These models include the most up-to-date input physics. Diffusive overshoot (Herwig 2000) is included during the AGB phase below the convective envelope. The mass loss rate follows the prescription by Reimers (1975) during the pre-AGB phase and the prescription by Blöcker (1995) during the AGB phase. In all cases, the mass loss is scaled on metallicity by a factor of √ Z. Rotation is modeled following Zahn (1992) and Maeder & Zahn (1998) and implemented in STAREVOL as described in Palacios et al. (2003). We take into account the effect of meridional circulation and shear turbulence in the transport of angular momentum and chemical.

2 Main results

We compute both standard and rotating models. We show in Fig. 1 that standard AGB models produce an appropriate increase of sodium during the second dredgeup, which correlates with an increase (instead of a decrease) of oxygen during the

1 Geneva Observatory, 1290 Sauverny, Switzerland 2 LA2T, OMP, CNRS UMR 5572, 12 Av. E. Belin, 31400 Toulouse, France 3 Institut d’Astronomie et d’Astrophysique, ULB, CP 226 bd du Triomphe, B-1050 Brussels, Belgium © EDP Sciences 2004

238 SF2A 2004

Fig. 1. O-Na anti-correlation in several globular clusters (data from Weiss et al. 2000). We also show the main evolution of the surface abundances for our rotating and nonrotating models

thermal pulses phase. Moreover, rotation increases the surface oxygen abundance during the second dredge-up. Thus, massive AGB stars at low metallicity create a correlation between sodium and oxygen abundances instead of the anti-correlation that we would expect if they were responsible for the anomalies observed in GCs. This points towards other sources to build such an anti-correlation.

As shown by Meynet & Maeder (2002), low metallicity rotating AGB stars can bring an important quantity of primary^{14}N at the surface during the second dredge-up. We confirm this fact: rotating models at very low metallicity produce a huge quantity of primary nitrogen contrary to standard models.

References

Blöcker T., 1995, A&A, 297, 727 Herwig F., 2000, A&A, 360, 952 Maeder A., Zahn J.-P., 1998, A&A, 334, 1000 Meynet G., Maeder A., 2002, A&A, 381, L25 Palacios A., Talon S., Charbonnel C., Forestini M., 2003, A&A, 399, 603 Reimers D., 1975, Mem. Soc. Roy. Sci. Liège, 6th Ser., 8, 369 Siess, L., Dufour, E., Forestini, M., 2000, A&A, 358, 593 Weiss A.,Denissenkov P.A., Charbonnel C., 2000, A&A, 356,181 Zahn J.-P., 1992, A&A, 265, 115