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Abstrac t . A pho tome t r i c m e t h o d , us ing the U B V B\ B2 V\ G system, is suggested to de te rmine the 
d i s tance of clusters . Th is m e t h o d based on the a s sumpt ion tha t s ta rs wi th s a m e seven co lours have 
a l so s a m e abso lu te visual m a g n i t u d e is appl ied , as an example , t o H y a d e s a n d Praesepe . 

1. Introduction 

Several m e t h o d s have b e e n used t o d e t e r m i n e t he d i s t ance of t h e H y a d e s . A c c o r d i n g 
t o L u t z (1970) t he d i s t ance m o d u l i o b t a i n e d a r e b e t w e e n 3.03 a n d 3.25. H o d g e a n d 
Wal le r s te in (1966) h a v e even sugges ted t h a t 3.42 m a y be accep t ab l e . W e t ry here t o 
t ack le this p r o b l e m by m e a n s of a m e t h o d to ta l ly i n d e p e n d a n t of t h e a b o v e m e n t i o 
n e d ones . W e n o w d i spose of yet u n p u b l i s h e d m e a s u r e m e n t s of 3500 s ta rs in t he 7 
c o l o u r s U B V Bx B2 Vx G. O f these s t a r s , m o r e t h a n 200 b e l o n g t o t h e c a t a l o g u e of 
n e a r b y s tars by Gl iese (1969) , m o r e t h a n 100 a r e p r e s u m e d t o be m e m b e r s of t he 
H y a d e s , m o r e t h a n 100 t o be m e m b e r s of P raesepe . T h e s a m p l e of s t a r s for w h i c h 
w e h a v e a c c u r a t e m e a s u r e m e n t s of t he 7 c o l o u r s is la rge e n o u g h t o tes t t h e fo l lowing 
h y p o t h e s i s : " T h e s ta r s for w h i c h t h e 7 co lou r s a re a l m o s t ident ica l a l so have a l m o s t 
ident ica l va lues of 0 e f f , Mv, x ( chemica l c o m p o s i t i o n c h a r a c t e r i s e d he re by [ F e / H ] " . 
T h e use of m o d e l s w h i c h a l low t h e theore t i ca l c o m p u t a t i o n of fluxes w i th l ine b lock ing 
s h o w s t h a t t w o s ta rs for w h i c h t h e 7 c o r r e s p o n d i n g c o l o u r s d o n o t differ by m o r e t h a n 
0.01 m a g . have effective t e m p e r a t u r e s wh ich differ by less t h a n 200 K , gravi t ies which 
differ by a m a x i m u m va lue of 0.2 in l o g g , chemica l c o m p o s i t i o n different by a 
m a x i m u m of 0.2 in [ F e / H ] . The re fo r e unless p r o v e d o the rwi se by o b s e r v a t i o n , t w o 
s ta r s hav ing the i r 7 respec t ive c o l o u r s ident ica l wi th in 0.01 m a g . c o u l d be cons ide red 
a s be ing ident ica l in effective t e m p e r a t u r e , chemica l c o m p o s i t i o n a n d a b s o l u t e 
m a g n i t u d e . If th is is t h e case , w e c a n d e d u c e t h e a b s o l u t e m a g n i t u d e of t h e H y a d e s 
s t a r s by l o o k i n g for all t h e s ta r s of k n o w n t r i g o n o m e t r i c p a r a l l a x of w h i c h the 7 
c o l o u r s differ by less t h a n 0.01 m a g . f r o m 7 c o r r e s p o n d i n g c o l o u r s of m e m b e r s of t he 
H y a d e s . 

2 . Test of the Proposed Hypothesis 

T h e p r o g r a m of o b s e r v a t i o n s in U B V Bx B2 Vx G ha s n o t been e s t ab l i shed in view of 
t e s t i ng th is h y p o t h e s i s . A t t h e p re sen t , we a re m a k i n g use of t h e cap i t a l of m e a s u 
r e m e n t s col lected. U n d e r these c o n d i t i o n s , t h e n u m b e r of cases in wh ich a t least 
t w o s ta rs have the i r 7 c o l o u r s iden t ica l wi th in a m a r g i n of (5 = 0.01 m a g . is l imi ted. 
Never the less , it is poss ib le t o p u t t oge the r 163 g r o u p s . E a c h g r o u p c o n t a i n s a t least 
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2 s ta r s . Of ten a g r o u p c o n t a i n s 3 t o 4 s ta rs , 5 s ta rs be ing t h e m a x i m u m n u m b e r a t 
p r e sen t . I t is in te res t ing t o no t i ce t h a t s t rong ly r e d d e n e d s ta r s never p a r t a k e in the 
s a m e g r o u p (except for 2 s ta rs of t h e s a m e cluster) , even w h e n t h e t o l e r a t e d difference 
of t h e ind iv idua l c o l o u r s is e x t e n d e d t o <5 = 0.02 m a g . O n l y t h o s e s t a r s h a v i n g dif
ference of c o l o u r excess smal le r t h a n 0.01 m a g . coexis t in a s a m e g r o u p . W e c a n 
c o n c l u d e t h a t a s t rong ly r e d d e n e d s ta r does n o t have t h e 7 c o l o u r s of a coo le r u n r e d -
d e n e d s ta r (yet these m a y co inc ide in t h e case of t h r ee c o l o u r s as t h e UBV d i a g r a m 
shows) . W e h a v e s h o w n (1973) (see ' R e m a r k s o n t h e P h o t o m e t r i c Cr i t e r i a of C h o i c e 
of t h e S t a n d a r d s S t a r s ' in t h e p r e s e n t P roceed ings ) t h a t t h e p re sence of a c o m p a n i o n 
affects t h e c o l o u r s of t h e m a i n c o m p o n e n t if t he difference in m a g n i t u d e be tween 
the se is smal le r t h a n 5. T h e r e t o o , a t least in o u r p r e s e n t co l lec t ion of g r o u p s , t h e 7 
c o l o u r s of a b i n a r y ra re ly co inc ide w i t h t he co lou r s of a n i so la ted s ta r , except w h e n 
t h e difference in m a g n i t u d e is > 5 o r w h e n b o t h c o m p o n e n t s a r e nea r ly ident ica l 
(except t h e g ian ts ) . A s far as r o t a t i o n is conce rned , we no t i ce t h a t on ly t h o s e s ta rs 
h a v i n g Vsin/ < 150 k m s " 1 ( w h e n th i s is k n o w n ) a r e f o u n d in t h e g r o u p s . O n the 
o t h e r h a n d , a g rea t n u m b e r of s t a r s h a v i n g a h i g h va lue of V sin i b e l o n g t o n o g r o u p . 
I n v iew of s h o w i n g t o w h a t ex ten t t h e m e m b e r s of a s a m e g r o u p a r e ident ica l , we 
h a v e on ly cons ide r ed 63 g r o u p s of wh ich t h e m e m b e r s ta rs a r e u n r e d d e n e d , n o t 
b ina r i e s o r h a v i n g a c o m p a n i o n w e a k e r by 5 m a g . , a n d h a v i n g m e a s u r e m e n t s of 
we igh t p>3. W e h a v e a l r e a d y p u b l i s h e d e lsewhere (1969) t h e resu l t s c o n c e r n i n g t he 
iden t i t y of t h e spect ra l classes a n d luminos i t y classes of s t a r s o f a s a m e g r o u p . W e 
h a v e s h o w n t h a t t h e o b s e r v e d d i spe r s ion reaches 0 .1 -0 .2 o f a spec t ra l c lass a n d is 
w i t h i n t h e l imits o f d i spe r s ion d u e t o t h e he te rogene i ty of t h e spec t ra l classif icat ions. 
If w e m a k e use of a very h o m o g e n e o u s classification l ike t h a t of C o w l e y et al (1969), 
for A s ta rs , d i spe rs ion ra re ly r e a c h e s T ^ of spect ra l class ( 1 5 % of cases) a n d d i spers ion 
in l uminos i t y class is negl igible . I n o u r g r o u p s , t he re is n o coexis tence of A m s ta r s 
w i t h n o r m a l s ta rs w h e n these h a v e been t he object of a careful classif icat ion. O n the 
o t h e r h a n d , m a r g i n a l A m s ta r s m a y s o m e t i m e s coexis t w i t h n o r m a l s t a r s . I n such 
cases , t h e s ta rs have iden t ica l H a n d meta l l i c l ines a n d differ on ly by t h e C a U K line. 
S imi lar ly , in g r o u p s w h e r e all t h e s t a r s a r e A m , these m a y differ a m o n g each o t h e r by 
t h e C a II K l ine, all o t h e r l ines b e i n g ident ica l . A s for g r o u p s w h i c h c o n t a i n a single 
A p s ta r , o u r i n f o r m a t i o n is still l imi ted . Y e t it seems t h a t t h e s t a r s o f a s a m e g r o u p 
m a y b e all A p , n o t all o f these necessar i ly h a v i n g t h e s a m e pa r t i cu l a r i t y . L e t u s n o w 
e x a m i n e t h e grea tes t differences in a b s o l u t e m a g n i t u d e AMV a m o n g s ta r s of a s a m e 
g r o u p . W e d is t inguish fou r cases a c c o r d i n g t o t he p r o v e n a n c e o f t h e a b s o l u t e m a g 
n i t u d e . 

(a ) Spec t roscop ic a b s o l u t e m a g n i t u d e . 
(b ) A b s o l u t e m a g n i t u d e o b t a i n e d f r o m t r i g o n o m e t r i c pa ra l l axes (qua l i ty classes 

A t o F). 
(c) Difference of a b s o l u t e m a g n i t u d e s d e d u c e d f r o m t h e difference of a p p a r e n t 

m a g n i t u d e s of s ta rs b e l o n g i n g t o a s a m e g r o u p a n d t o a s a m e c lus ter . 
(d) A b s o l u t e m a g n i t u d e o b t a i n e d by m e a n s of t h e r e l a t ions e s t ab l i shed by Olsen 

(1969) for t he C o p e n h a g e n p h o t o m e t r y . 
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W e find the ave rage va lues of t h e grea tes t differences t o b e : 

C as e (a) 0 .95 m a g . 
Case (b) 0.33 
C a s e ( c ) 0.18 
C ase (d) 0.45 

I n t he case of chemica l c o m p o s i t i o n , t he grea tes t differences a m o n g s ta r s o f a 
s a m e g r o u p o b t a i n e d w i t h t h e a id of m e a s u r e m e n t s b y P e a t a n d P e m b e r t o n (1969) 
a r e less t h a n 0.07 for M g H a n d t o 0.016 for N a D . A s for t h e g rea tes t differences in 
[ F e / H ] c o m p u t e d b y m e a n s o f t h e r e l a t ions es tab l i shed b y Ol sen , w e find a n a v e r a g e 
va lue of 0.07. 

T h u s , in spi te of t h e h e t e r o g e n e o u s n a t u r e of t he sou rces for va lues of Mv9 [ F e / H ] , 
S p , e tc . , t h e hypo thes i s o f iden t i ty in Mv, 0 e f f , x o f s t a r s h a v i n g t h e s a m e 7 c o l o u r s 
c o u l d well be accep t ab l e a n d m e r i t fu r ther s tudy . 

3 . Application to the Distance of the Hyades 

I n view of inc reas ing t h e n u m b e r of s ta rs h a v i n g the i r 7 respec t ive co lou r s wi th in 
0.01 m a g . of t h o s e w i t h accu ra t e ly d e t e r m i n e d (classes A , B , C ) t r i g o n o m e t r i c p a r 
a l laxes , we have a l so c o n s i d e r e d t h e s ta rs of P rae sepe . T h i s p r o c e d u r e t h u s necessi
t a t e s t he p r e l i m i n a r y d e t e r m i n a t i o n of t h e difference of d i s t ance m o d u l i be tween 
P r a e s e p e a n d t h e H y a d e s . W e o b t a i n th is b y ad jus t ing t h e V, [d] s equences of these 
t w o clusters . T h e p a r a m e t e r [d] o f t h e U B V Bt B2 Vt G p h o t o m e t r y is a m e a s u r e 
m e n t of t h e Ba lmer d i s con t inu i ty . T h e p r o p e r t i e s of [d] a r e very s imi la r t o t h o s e of 
ct of t he uvby sys tems . T h e p a r a m e t e r [d] ha s a n a d v a n t a g e ove r t h e p a r a m e t e r 
Q of the UBV p h o t o m e t r y in be ing little d e p e n d a n t o n chemica l c o m p o s i t i o n . I n 
t h e in terval F 8 - A 7 , t h e B— V indices var ies by 0.4 m a g . w h e r e a s [d] var ies by 0.8 m a g . 
T h i s wide in terval o f v a r i a t i o n l eads t o a lesser s lope AV/A [d] t h a n AV/A(B-V) 
w h i c h facil i tates t h e s e p a r a t i o n of b inar ies , n o n m e m b e r s , fast r o t a t i n g s tars seen 
p o l e - o n , r e d d e n e d s ta r s ([d] is p rac t ica l ly i n d e p e n d a n t of ex t inc t ion for smal l masses 
of in ters te l lar m a t t e r ) . T h e a d j u s t m e n t of b o t h sequences is d o n e by t r a n s l a t i o n 
a l o n g the axis of m a g n i t u d e s . 

W e find 

(mv - M y ) P r a e s e p e - (mv - M ^ H y a d e s = 3.0 ± 0 . 0 5 . 

I n T a b l e I , we give t h e list of g r o u p s of s ta rs used . T h e t w o m e m b e r s of e a c h g r o u p 
h a v e c o r r e s p o n d i n g c o l o u r s w h i c h differ by less t h a n 0.01 m a g . I n each g r o u p , o n e 
of t h e m e m b e r s h a s a n a b s o l u t e t r i g o n o m e t r i c m a g n i t u d e t a k e n f r o m Gl iese ' s c a t a l o 
gue (1969) , t h e o t h e r m e m b e r b e l o n g s e i ther t o t h e H y a d e s o r t o P rae sepe . 

T h e n u m b e r s of t h e H y a d e s s ta r s a r e t h o s e of V a n B u e r e n ' s (1952) ca t a logue a n d 
t h o s e of t h e P r a e s e p e s ta r s a r e t h o s e of t h e c a t a l o g u e of K l e i n - W a s s i n k (1927). 
T h e V m a g n i t u d e s h a v e b e e n d e t e r m i n e d by Rufene r a n d M a e d e r (1972). T h e s ta r 
K W 203 h a s h a d its m a g n i t u d e co r r ec t ed t o a c c o u n t for t he p re sence of a c o m p a n i o n 
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H D 17206 Mv = 3 , 8 E 
Praesepe K W 293 V - 9 . 8 5 

H D 48682 Mv = 4 , 4 C 
H y a d e s 113 V = 7,26 

H D 114710 Mv 
= 4 , 6 6 B 

Praesepe K W 162 V = 10,74 

H D 187013 Mv = 3,35 C 
Hyades 78 V = 6,92 

H D 203280 Mv 
= 1 ,5C 

Praesepe K W 203 V = 8,2 

which is never theless sufficiently w e a k n o t t o influence t h e c o l o u r s t o o m u c h . By 
ass ign ing t o t he H y a d e s a n d P r a e s e p e s ta r s the s a m e a b s o l u t e m a g n i t u d e s a s t h o s e 
of c o - m e m b e r s of the s a m e g r o u p s for w h i c h th is is k n o w n , a n d b y t a k i n g i n t o ac 
c o u n t t h e difference of d i s t ance m o d u l i be tween the H y a d e s a n d P r a e s e p e c lus ters , 
we find a d i s t ance m o d u l u s for t h e H y a d e s of 3.25 m a g . ± 0 . 3 . T h i s d i s t ance m o d u l u s 
is o b t a i n e d o n t h e bas is of a very l imi ted n u m b e r of g r o u p s . W e will s o o n be ab le t o 
q u a d r u p l e t he n u m b e r of g r o u p s by inc reas ing t h e n u m b e r of o b s e r v a t i o n s of s ta rs 
of Gl iese ' s c a t a logue ( w o r k in p rog res s ) a n d by i n t r o d u c i n g o b s e r v a t i o n s o f o t h e r 
c lus ters hav ing a p p r o x i m a t e l y t h e s a m e V, [d] d i a g r a m as t h a t o f t h e H y a d e s a n d 
P r a e s e p e . 
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G r o u p s of s tars used 

N o . Mv (Gliese) 
V (cluster) 
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