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The way rotation influences the main sequence evolution of early type 

stars depends strongly on their internal angular momentum distribution. 

Their convective core mass is not always decreased as a consequence of a 

reduced "effective mass" due to rotation, since rotation laws close to uniform 

specific angular momentum may increase V r a<j and thereby the convective 

core mass (Clement). In addition, rotationally induced mixing processes may 

redistribute angular momentum and chemical elements inside the stars (e.g. 

Endal & Sofia 1978). 

To investigate the effects of rotation for a 5 Mq star, we calculated the 

main sequence (MS) evolution for 3 different values of the total angular 

momentum, i.e. 0, 1.2 X 10 5 1 and 6.1 X 10 5 1 gem2s'1 (corresponding to the 
sequences R0, R l and R I M , and R2M, where rotational mixing is suppressed 

for sequence R l ; cf. Fig. 1). All sequences are started with a fully convective, 

rigidly rotating model at the Hayashi-line. The effects of rotation are treated 

as in Pinsonneault et al. (1989). 

On the ZAMS, sequence R l develops a convective core of 0 . 9 0 M q com-

pared to 0 . 9 5 M q in the non-rotating model. Since its luminosity is slightly 

smaller, the evolutionary time-scale is nearly unchanged (cf. McGregor & 

Gilliland 1986). The models calculated with rotational mixing of angular 

momentum and chemical elements ( R I M & R2M) develop larger convective 

core masses (cf. Fig. 2) : During the pre-MS evolution rotationally induced 

mixing establishes a homogeneous distribution of specific angular momen-

tum on a short time-scale. An even larger effect on the main sequence life 

time is caused by rotational mixing of hydrogen into the convective core 

(cf. Fig. 2 & Fig. 3) . In total, the duration of central hydrogen burning is 

extended from 8.3 X 107yr for the non-rotating model (R0) to 1.4 χ 108yr 

for model R I M and 2.5 x 10 8 yr for model R2M. 

In summary, rotationally induced mixing may support or even super-

sede convective overshooting as cause of an observationally required main 

sequence widening (cf. Fig. 1). Note that in our rotating models no alter-

ation of the surface abundances occurs on the MS, in agreement with recent 

observations of Gies & Lambert (1992). However, from Fig. 3 large effects 

for both, surface abundances and internal evolution in the post MS phases 

can be anticipated. 
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Fig. 1. The evolution of our models in the HR-diagram. The pre-MS phase is omitted. 
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Fig. 2. The evolution of the convective core ™ « ,™ , , £ 1 , , , 
0 , . . I i i ι · τ · Fig. 3. I he hydrogen profile at hydrogen 

mass during central hydrogen burning. Lines ? ,. τ . σ · τ?· -i 
, , . -τ.· -. exhaustion. Lines are coded as in rig. 1. 

are coded as m rig. 1. 
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