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RevMexAA (Serie de Conferencias), 14, 26{26 (2002)CHEMICAL DIFFUSION IN STELLAR CONVECTIVE REGIONSJ.A. Panei1 and O.G. Benvenuto2Facultad de Ciencias Astron�omicas y Geof��sicas, UNLP, La PlataThe aim of this work is to show the evolution ofone massive star with a full spectrum of turbulenceconvective mixing. We present results for one starwith mass 5:0 M� . We compute the evolution fromthe pre-sequence up the Asymptotic Giant Branch(AGB). Theoretical tracks are discussed. We de-scribe in detail our evolutionary code employed. Sev-eral authors use a treatment with an instantaneousmixing for the convective regions, but we use a tur-bulence convective mixing that takes into accountthe convective region like a whole. We employednuclear rates with thirty isotopes and one hundredseventy �ve reactions. In particular we study theneutron abundances during the thermal pulses andthe convective regions where the production rates aresigni�cant.This code has been written following the Kip-penhahn, Weigert & Hofmeister (1967) method toresolve the di�erential equations of stellar structure,independently of other authors. In the envelope, theconvective gradient is computed by means the Mix-ing Length Theory (MLT). The equation of state(EOS) employed in these stars, takes into accountan ideal gas with partial ionization, using the Saha'sLaw. Our evolutive code includes the e�ects of therelativistic and non-relativistic degeneracy for elec-trons to a �nite temperature. The radiative opac-ities employed in our code are the OPAL opacities(Rogers & Iglesias 1993; Rogers et al. 1996), withmetal abundance Z = 0:02. For the conductive opac-ities we compute the solid phase (Itoh et al. 1984)and liquid (Itoh & Kohyama 1983). In the solidphase it account the contribution by scattering ofimpurities (Itoh et al. 1993). We consider the photo,para and plasma processes of neutrino emission ac-cording to Itoh et al. (1989) and strong degenerationby plasma processes by Itoh et al. (1992).The chemical composition consists in a gas of hy-drogen, helium and heavy elements with X = 0:70,Y = 0:28 and Z = 0:02. We include 30 elements:1Consejo Nacional de Investigaciones Cient���cas yT�ecnicas, Argentina, panei@fcalp.unlp.edu.ar2Comisi�on de Investigaciones Cient���cas de la Provincia deBuenos Aires, Argentina, obenvenu@fcaglp.unlp.edu.ar

neutrons, 1H , 2H , 3He, 4He, 7Li, 7Be, 8B, 12C,13C, 13N , 14N , 15N , 15O, 16O, 17O, 18O, 17F , 18F ,19F , 20Ne, 21Ne, 22Ne, 23Na, 23Mg, 24Mg, 25Mg,26Mg, 28Si and 31P . We consider 175 reactions.In those regions where the energy is carried byconvection or semiconvection, a di�usion equation isconsidered for the ith element. In this equation wehave one term that depends on nuclear reactions andthe other on turbulent mixing. The molecular di�u-sion is negligible with respect to turbulent di�usion.The problem consists in: let Nisot be the numberof isotopes (in this case 30 isotopes), then by com-puting the chemical burning in any shell of the grid,where the transport of energy is by radiation, wehave to solve a Nisot �Nisot equations system. Butfor the case where the transport is due to convectionor semiconvection, there areM mesh points of stellargrid, we must invert a system ofM �Nisot�M �Nisotequations.Solving the di�usion in detail, allows us obtainimportant results of, for example, the isotopic abun-dances of Lithium in the stars, while with an instan-taneous mixing it is not possible. The Lithium hasbeen an object of investigation for a long time dueto its cosmological importance.REFERENCESItoh, N. & Kohyama, Y. 1983, ApJ, 275, 858Itoh, N., Kohyama, Y., Matsumoto, N., & Seki, M. 1984,ApJ, 285, 758Itoh, N., Adachi, T., Nakagawa, M., Kohyama, Y., &Munakata, H. 1989, ApJ, 339, 354Itoh, N., Mutoh, H., Hikita, A., & Kohyama, Y. 1992,ApJ, 395, 622Itoh, N., Mutoh, H., Hikita, A., & Kohyama, Y. 1993,ApJ, 404, 418Kippenhahn, R., Weigert, A., & Hofmeister, E. 1967,Meth. Comp. Phys., 7, 129Rogers, F.J. & Iglesias C.A. 1993, ApJ, 412, 572Rogers, F.J., Swenson, F.J., & Iglesias C.A. 1996, ApJ,456, 902
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