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A B S T R A C T . Lie suggest that the c o n s p i c u o u s gaps frequently 
seen in the c o l o r - m a g n i t u d e d i a g r a m s of gl o b u l a r c l u s t e r s 
are c a u s e d by a sudde n increase in c h r o m o s p h e r i c activity 
shortly after stars e v o l v e away from the main s e q u e n c e . 

C o l o r - m a g n i t u d e d i a g r a m s (CMDs) of globu l a r c l u s t e r s w h i c h 
include large numbers of r a n d o m l y - s e l e c t e d stars belonging 
to the s u b - g i a n t b r a n c h (SGB) nearly always display c o n -
s p i c u o u s gaps at some point on the SGB (see, e.g., Alcaino 
and L i l l e r 198Q, 198*+; Buonanno et a l . 198**; H a r r i s and 
Can t e r n a 1980)· The exact point w h e r e the gap occurs on 
the SGB seems to be weakly c o r r e l a t e d w i t h the me t a l l i c i t y 
of the cl u s t e r ; a better c o r r e l a t i o n exists b e t w e e n gap 
loca t i o n and K u k a r k i n ! s Κ index, a mea s u r e of the ratio 
of red to blue stars in the hor i z o n t a l b r a n c h . 

S t a n d a r d stellar e v o l u t i o n theory does not p r e d i c t a 
sudden c h a n g e in the rate of e v o l u t i o n (Iben, p r i v a t e 
c o m m u n i c a t i o n ; A r m a n d r o f f and D é m a r q u e 198 * 0 , and attempts 
to p r o d u c e these gaps by hy p o t h e s i z i n g d i s c o n t i n u i t i e s in 
the c h e m i c a l c o m p o s i t i o n of the st e l l a r interior or 
change s in at m o s p h e r i c structure have not been entirely 
s u c c e s s f u l (Armandroff and D é m a r q u e 198*+). 

In looking for a probable c a u s e , it o c c u r r e d to us 
that the gaps come just in that r e g i o n of the CMD where 
c h r o m o s p h e r i c activity is always f o u n d , a l t h o u g h it must 
be r e m e m b e r e d that the m e t a l - t o - h y d r o g e n ratio in globular 
c l u s t e r s is one or two orders of m a g n i t u d e s m a l l e r than in 
sol a r - t y p e s t a r s . For example, in NGC 288 there is a 
clearly d e f i n e d gap at +3.1 ±0.2 and B-V « 0.71 ± 0 . 0 3 . 
(Buonanno et a l . 198 * 0 , c o r r e s p o n d i n g to M ( B o l ) * +2.8 
and T ( e f f ) » 5100° K. (VandenBerg 1 9 8 3 ) . A star w i t h 
these c h a r a c t e r i s t i c s almost d e f i n i t e l y will p o s s e s s a 
w e l l - d e v e l o p e d c h r o m o s p h e r e (Linsky 1 9 8 0 ) . 

The usual s p e c t r a l m a n i f e s t a t i o n s of c h r o m o s p h e r i c 
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activity are em i s s i o n lines seen in the deep cores of 
sa t u r a t e d a b s o r p t i o n l i n e s , e s p e c i a l l y those of Ca II, 
Mg II, and Η-alpha· I n d e e d , these emission lines normally 
play an important role in the ra d i a t i v e cooling of chr o m o -
s p h e r e s (Linsky 1980)· H o w e v e r , in the cooler r e g i o n s of 
the c h r o m o s p h e r e and especially in lo w - m e t a l l i c i t y s t a r s , 
the s i t u a t i o n is rad i c a l l y c h a n g e d , and another cooling 
m e c h a n i s m d o m i n a t e s , namely H~ e m i s s i o n (Athay 1976; 
Osterbro c k 1961)· 

lue s u g g e s t , t h e n , that the SGB gaps in g l o b u l a r c l u s -
ters arise owing to a sudden increase in the amoun t of 
c h r o m o s p h e r i c activity shortly after a star e v o l v e s away 
from the main s e q u e n c e * Given a suffi c i e n t l y e x t e n d e d and 
optically thipk c h r o m o s p h e r e , the H ~ emission w o u l d affect 
the total e m e r g e n t flux of the star c a u s i n g it to appear 
slightly more l u m i n o u s and cooler as is ob s e r v e d * 

B e c a u s e of its gre a t e r importance in the n e a r - i n f r a -
r e d , H ~ e m i s s i o n s h o u l d be more e v i d e n t in g l o b u l a r c l u s -
ter CMDs using a B-I color index instead of B-V, and 
indeed this is exactly what is f o u n d . In the V, B-I CMD 
for M4 (NGC 6 1 2 1 ) , the start of the SGB appears totally 
d e t a c h e d from the m a i n sequence lying some 0.6 m a g n i t u d e s 
to the rig h t of the turn o f f (Alcaino and Liller 1 9 8 4 ) . 

LJhat is nee d e d now, of co u r s e , is a careful q u a n t i t a -
tive study of the e x p e c t e d c o n d i t i o n s in the c h r o m o s p h e r e s 
of l o w - m e t a l l i c i t y s t a r s , including possible r e a s o n s for 
the s u d d e n increase in n o n r a d i a t i v e heating n e c e s s a r y to 
create a c h r o m o s p h e r e . 
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