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A g l o b u l a r c l u s t e r i s an a d m i r a b l e o b j e c t for t h e s t u d y of s t e l l a r 
e v o l u t i o n and t h e o r e t i c a l i n v e s t i g a t i o n s of t h e i s o c h r o n e s in t h e 
c o l o u r - m a g n i t u d e d iagram (CMD) have been numerous , w i t h t h e most r e c e n t 
b e i n g t h a t of Vandenberg ( 1 9 8 3 , A p . J . S u p p l . 5 1 , 2 9 ) , b u t t h e r e a r e s t i l l 
u n c e r t a i n t i e s such a s r o t a t i o n , abundance v a r i a t i o n s and g r a v i t a t i o n a l 
s e t t l i n g . The ma tch ing o b s e r v a t i o n s a r e in f a i r a g r e e m e n t . However o n l y 
a s m a l l number of c l u s t e r s have been obse rved and t h e d e t a i l e d match ing 
i s p o o r . Most of t h e CMDs a r e from p h o t o e l e c t r i c a l l y c a l i b r a t e d 
p h o t o g r a p h i c p h o t o m e t r y which a r e a f f e c t e d by the v a r i a b l e background 
found in c l u s t e r s . Modern d e t e c t o r s s u f f e r l e s s from t h i s problem and 
a r e v e r y s e n s i t i v e . A programme has been underway on a number of 
c l u s t e r s u s i n g e l e c t r o n o g r a p h s and CCDs wi th t h e SAAO 1.0m t e l e s c o p e and 
t h e c r o w d e d - f i e l d S t a r l i n k Aspic s o f t w a r e . Th i s paper r e p o r t s on 
p r e l i m i n a r y r e s u l t s from four of t h e c l u s t e r s . The CCD o b s e r v a t i o n s were 
done in c o l l a b o r a t i o n w i th W . K . G r i f f i t h s of Leeds U n i v e r s i t y . 

Zero p o i n t s for t h e CMDs came from e x i s t i n g p h o t o m e t r y for NGCs 288 
and 6809, and from CCD t r a n s f e r s for 3201 and 4590 . The l i n e a r i t y and 
c o l o u r e q u a t i o n of t h e e l e c t r o n o g r a p h s and CCD were found from e x p o s u r e s 
t o s t a n d a r d s t a r s . The CCD e r r o r s in p a r t i c u l a r were v e r y s m a l l , wi th 
e r r o r s of 0. 004mag be ing p o s s i b l e on b r i g h t s t a r s . 

The r e s u l t a n t CMDs a r e shown in t h e f i g u r e s . The d a t a a r e from f i e l d s 
o f about 5 ' by 5 ' , some 5 f from t h e c l u s t e r c e n t r e s , e x c e p t for 3201 
where a d d i t i o n a l b r i g h t s t a r s were measured a t t he c l u s t e r c e n t r e , and 
for 6809, where t h e r e a r e a d d i t i o n a l b r i g h t s t a r s t a k e n from Lee ( 1 9 7 z ) . 
Thus o n l y for 288 and 4590 a r e t h e l u m i n o s i t y f u n c t i o n s c o r r e c t . For 
each c l u s t e r a t h e o r e t i c a l Vandenberg l i n e has been f i t t e d . An age of 
17Gyr wi th Yr0.24 h a s been used wi th r e d d e n i n g and m e t a l l i c i t i e s t aken 
from the l i t e r a t u r e . The adopted v a l u e s were 
( 0 . 0 0 , - 1 . 0 ; 0 . 2 1 , - 1 . 2 ; 0 . 0 7 , - 1 . 9 ; 0 . 0 8 , - 1 . 4 ) . ( I am i n d e b t e d to 
S . P . C a l d w e l l for t h e m e t a l l i c i t i e s of 288 and 6 8 0 9 . ) The o n l y free 
p a r a m e t e r was the a p p a r e n t d i s t a n c e modu lus . As can be seen t h e f i t i s 
good . 288 i s not v e r y o l d as has been s u g g e s t e d , c l u s t e r ages d i f f e r i n g 
by more than 3Gyr w i l l no t f i t , and t h e r e i s no s ign of t h e d i s c r e p e n c y 
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a t the* f a i n t e s t m a g n i t u d e s w i th t h e o r y seen in some p h o t o g r a p h i c CMDs. 

T o g e t h e r w i th t h e h o r i z o n t a l - b r a n c h l e v e l s from p r e v i o u s s t u d i e s , t h e 
v e r t i c a l s h i f t g i v e s t h e r e s p e c t i v e H-B l u m i n o s i t i e s of 
( 1 . 0 ; 1 . 0 ; 0 . 7 : 0 . 7 ) which a r e c o n s i s t e n t w i th t h e r e l a t i o n s h i p of Sandage 
( 1 9 8 2 , A p . J . 2 5 2 , 5 5 3 ) . 

The B/B-I d iag ram of NGC 3201 shows how an e x t e n d e d c o l o u r b a s e l i n e 
p r o d u c e s a more a c c u r a t e CMD, and a l s o i l l u s t r a t e s t h e p o s s i b i l i t y of 
u s i n g o t h e r p a s s b a n d s , i n c l u d i n g the use of n a r r o w - b a n d s to i n v e s t i g a t e 
t h e m a i n - s e q u e n c e m e t a l l i c i t i e s . 
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