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1. INTRODUCTION 

A considerable amount of observational information has been gathered on 
the so -ca l l ed Hubble-Sandage Variables or S Doradus var iable s t a r s , 
large ly due to the e f f o r t s of the Heidelberg group (see Wolf, th is 
volume for a review). I t i s bel ieved that the s tar Ρ Cygni a lso 
belongs to th is category. This group of objects i s now being referred 
to as Luminous Blue Variables because they are massive (>10 M Q ) , 
evolved ( spectra l type Β or l a t e r ) objects showing v a r i a b i l i t y of more 
than one kind, and evidence of nuclear processed material at the 
surface . 

From an evolutionary point of view they are thought to be in a 
s ta te j u s t prior to those of Wolf-Rayet Stars (Maeder 1983) . Stothers 
(1983) has presented a deta i led f i r s t look that these objects and 
examined several scenarios , without ident i fy ing any preferences. W e 

present, in the following pages, a poss ib le evolutionary p ic ture , 
although a l ternat ives have been presented at th is symposium. 

2 . THE EVOLUTIONARY PICTURE 

We have studied recently the evolutionary his tory of pop I massive 
s tars in the mass range 15 M 0 ^ M* ^ 120 M Q , including the e f f ec t s of 
mass - loss , spin and enlargement of the core due to d i f f e r e n t i a l 
rotat ion (Sreenivasan and Wilson 1978a,b; 1982, 1985a,b; 1986; 
Narasimha and Sreenivasan 1 9 8 6 a , b ) , to the point of helium exhaustion 
in the core. One evolutionary track so far unpublished i s shown 
below. We f ind, as reported e a r l i e r , at other mass ranges, that mass-
loss increases not only due to rotat ion but with evolution due to 
enhanced d i f f e r e n t i a l rotat ion with age. Surface rotat ion i s reduced 
to zero wel l before hydrogen i s exhausted in the core, angular 
momentum i s continuously carried away by s t e l l a r winds. 

The models are overstable to nonradial pulsation for a l l tested 
prograde modes (£=2k m=-2; £=4, m=-4, e t c . . . ) . Typical periods are 
between a few hours to days (Narasimha and Sreenivasan 1986b) with a 
slow modulation of amplitude o^p.r a period of years . As the core 
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expands and the outer layers are being peeled off at an increasing rate 
with age, efficient meridional circulation is brought into action not 
only aiding angular momentum transfer outwards from the core but 
mixing the nuclear processed core material with the outer layers. 
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The increasing mass-loss rate with age enables the winds ensuing 

at later stages to sweep up material carried by those at earlier epochs 
ο form a shell. Such mechanisms have been invoked earlier in 

connection with planetary nebulae (Kahn 1983, Kwok 1983). The pulsa-
tions could couple with the winds not only to excite acoustic modes as 
has been suggested by Narasimha and Chitre (1986) but also to result 
in large episodic mass ejections as the differential rotation exceeds 
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c r i t i c a l l eve l s (see a lso Stothers 1983) . We had suggested a s imilar 
mechanism for the s h e l l s tars e a r l i e r (Sreenivasan and Wilson 1980) . 
I t i s poss ib le that the Luminous Blue Variables are dynamically 
s imi lar to the Be and Shell s t a r s , being their massive cousins. 

We are thus provided with a s ingle unifying mechanism to under-
stand Be and Shel l s tars and the Luminous Blue Variables through 
understanding the ro le of rotat ion and mixing in massive s t a r s . A more 
deta i led study and a f u l l e r account of i t w i l l be presented elsewhere. 

Our work i s p a r t i a l l y supported by an NSERC research grant to SRS. 
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