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Fig. 1 . Stream lines of meridional circu lationina rotating 2 0 M⊙ model with solar metallicity and vini = 3 0 0 k m s−1 at th e beg inning of
th e H–burning ph ase (see text). Th e streamlines are inth e meridianplane. Inth e upper h emisph ere onth e rig h t section, matter is tu rning
counterclock wise along th e outer stream line andclock wise along th e inner one. Th e outer sph ere is th e star surface andh as a radius equal to
5 .2 R⊙. Th e inner sph ere is th e outer boundaryof th e convective core. It h as a radius of 1 .7 R⊙.

Th e evolu tionof su rface abundances are examinedinSect. 7 .
InSect. 8 , we discuss th e problem of th e orig inof primaryni-
trog enandwe sh ow h ow rotationcansolve it. Th e ch emical
yields inHe, CNO andh eavyelements are discussedinSect. 9 .

2 . Phy sics of the models

Th e initial compositionis g iveninTable 1 . Th e composition
is enh anced in α–elements. As in Paper VII, th e opaci-
ties are from Ig lesias & Rog ers (1 9 9 6 ), complemented at

low temperatu res with th e molecu lar opacities of Alexander
(http://web.physics.twsu.edu/alex/wwwdra.htm).Th e
nuclear reactionrates are alsoth e same as inPaper VII andare
basedonth e new NACRE data basis (Ang u loet al. 1 9 9 9 ).

Th e ph ysics of th e present models at Z = 1 0 −5 is th e same
as for models at Z = 0 .0 0 4 (Maeder & Meynet 2 0 0 1 ). For ro-
tation, th e h ydrostatic effects andth e su rface distortionare in-
cluded(Meynet & Maeder 1 9 9 7 ), soth at th e Teff g ivenh ere
corresponds toanaverag e orientationang le. Th e diffu sionby
sh ears, wh ich is th e maineffect for th e mixing of ch emical


