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Abstract. T h e dependency of the H/Mndex o n two physical p a r a m e t e r s is briefly discussed. T h e 
previous ca l ibra t ion of Mv(fi) (Fern ie , 1965 o r Crawford , 1971) is conf i rmed for m a i n sequence O 
a n d B s t a r s ; however , the / l v a l u e s of t he la ter B -supergiants tend t o be t o o large for their abso lu te 
magn i tudes . T h e p rob lem of filtering ou t s t a r s with margina l emission is emphas ized . 

T h e exis t ing c a l i b r a t i o n s o f t h e H/?-index as a func t ion o f a b s o l u t e m a g n i t u d e Mv 

( G r a h a m , 1967; Fe rn i e , 1965 ; C r a w f o r d , 1971) neglect t h e fact t h a t ft d e p e n d s o n a t 
least t w o p a r a m e t e r s ; e.g. t e m p e r a t u r e a n d pressure . In a d d i t i o n , ce r t a in a r ea s of t he 
H e r t z s p r u n g - R u s s e l l - d i a g r a m s h o w d i sc r epanc i e s ; for e x a m p l e t h e ^ -va lue s of A - t y p e 
s u p e r g i a n t s a r e t o o la rge for t he i r a b s o l u t e m a g n i t u d e s (see, e.g., F i g u r e 1). 

T h e f u n d a m e n t a l objec t ive of HjS-measurements is t h e d e t e r m i n a t i o n of d i s tances 
especia l ly of field s ta rs w i t h spec t ra l t ypes O , B, A . F o r th i s p u r p o s e p h o t o m e t r y in a t 
least t h r ee co lou r s is a l so necessa ry (e.g. UBV). Since t h e r e l a t i ons 

0-index J? = / i ( M t ; , T e f f ) , 

in t r ins ic c o l o u r C 0 = f2 (Mv9 T e f f ) 

h o l d , it is c lear t h a t t h e final c a l i b r a t i o n m u s t be car r ied o u t simultaneously in t e r m s 
of t h e p h o t o m e t r i c q u a n t i t i e s UBV a n d ft if t he spect ra l t ype of t h e s t a r is n o t k n o w n . 
S ince t h e first e q u a t i o n h a s t w o s o l u t i o n s of Mv for a g iven /? it is necessary t o dis
t i n g u i s h be tween 0 - B 9 a n d A O - F s ta r s . A l so s ta rs w i th shel ls s h o w emiss ion l ines, 
a n d m u s t be cons ide red separa te ly . A ca l i b r a t i on sys tem w h i c h satisfies t he a b o v e 
c o n d i t i o n s is in p r e p a r a t i o n . 

H e r e we wish on ly t o p r e s e n t a p r e l i m i n a r y test o f C r a w f o r d ' s (1971) ca l i b r a t i on 
MV(P). F e r n i e ' s (1965) c a l i b r a t i o n is p rac t i ca l ly equ iva len t t o C r a w f o r d ' s . F o r th is we 
h a v e t a k e n o b s e r v a t i o n s o f s t a r s in t h e fo l lowing y o u n g o p e n c l u s t e r s : t h e nucle i o f h 
a n d x Persei ( C r a w f o r d , G l a s p e y a n d Pe r ry , 1970), I I I C e p ( C r a w f o r d a n d B a r n e s , 
1970), I Sco ( C r a w f o r d et al, 1971) a n d o u r o b s e r v a t i o n s o f 60 s ta r s in 30 s o u t h e r n 
c lus te rs . T h i s l a rge n u m b e r o f c lus t e r s h a s t h e a d v a n t a g e t h a t s y s t e m a t i c e r r o r s wh ich 
m a y ar i se in ind iv idua l cases a r e r a n d o m i z e d . I n all cases t h e d i s t a n c e m o d u l i h a v e 
b e e n d e t e r m i n e d independently f r o m H / ? us ing UBV p h o t o m e t r y . F o r h a n d x Perse i , I I I 
C e p a n d I Sco , t he va lues V0 — Mv = 11.7, 9.3 a n d 11.5, respect ive ly , h a v e b e e n u s e d ; 
for t h e 30 s o u t h e r n c lus te rs t h e d i s t ance m o d u l i have b e e n der ived b y Moffa t a n d 
V o g t (1973) a n d Vog t a n d M o f f a t (1972, 1973). All d a t a h a v e b e e n r educed t o 
R = AJEB-V = 3.2 for AO-stars . T h e in te rna l e r ro r s of o u r H/?-values a r e + 0 T 0 0 8 for 
F < 1 0 m ; ex te rna l e r ro r s a r e less t h a n 0T005. T h e resul ts a r e p r e s e n t e d in F igu re 1. 
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Fig . 1. The ca l ibra t ion of the visual abso lu te magn i tude Mv as a funct ion of the /Mndex. T h e 
d i a g r a m is separa ted in to two p a r t s : superg ian ts a n d class I I I - V s tars . T h e do t t ed curves represent 

the ca l ibra t ion of Crawford (1971). 

T h e k n o w n emiss ion B-s ta rs ( s h o w n by crosses) o c c u p y t h e r eg ion t o t h e left of t he 
ca l i b r a t i on curve , as expec ted . T h e f requency d i s t r i bu t i on a b o u t t h e c a l i b r a t i o n cu rve 
sugges ts t w o c o m p o n e n t s : a s y m m e t r i c a l c o m p o n e n t cen t e red o n t h e cu rve , a n d a n 
a s y m m e t r i c a l c o m p o n e n t c o r r e s p o n d i n g to t he emiss ion s ta rs . T h e r e f o r e , in c o m p u t i n g 
t h e d i spers ion we h a v e o m i t t e d n ine s ta rs in a d d i t i o n t o t he spec t roscop ica l ly k n o w n 
emiss ion s tars . T h e resu l t ing sca t t e r is 

R a n g e 

0<2M 
0^2.63 
2.63 <0< 2.68 

Spectra l type 

0 - B 5 I - I I 
O - B l I I I - V 
B 2 - 5 I I I - V 

CJMV N u m b e r 

± 0 ™ 5 3 22 
± 0 . 5 8 82 
± 0 . 5 4 27 

S u p e r g i a n t emiss ion B-s ta r s t e n d t o be 0T5 b r igh te r t h a n n o n - e m i s s i o n s ta rs of t he 
s a m e spect ra l t ype . T a k i n g i n t o a c c o u n t t h e e r r o r s of t h e d i s t ance m o d u l i a n d t h e 
in te rs te l la r a b s o r p t i o n , t h e sca t t e r is r e d u c e d t o 0T4. T h i s va lue inc ludes t h e effects of 
o b s e r v a t i o n a l e r ro r s , r o t a t i o n a n d spec t roscop ic b ina r ies . 

W e conf i rm C r a w f o r d ' s a n d F e r n i e ' s MV{P) c a l i b r a t i ons . S t a r s w i t h / ? < 2 . 5 4 a r e 
ce r ta in ly emiss ion ob j ec t s ; emi s s ion s ta rs be tween th is l ine a n d t h e c a l i b r a t i o n curve 
c lea r ly p re sen t a p r o b l e m w h e n they a r e field O B - s t a r s in case n o sufficient spec t ro 
scop ic i n f o r m a t i o n is ava i lab le . 
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D I S C U S S I O N 

Schild: Y o u r value for net sca t ter in the abso lu te magn i tude ca l ibra t ion of ± 0 . 4 is str ikingly smal l ; 
f rom the statistics of doub le s ta r s , have y o u been able to assess the con t r i bu t ion to this scat ter caused 
by spectroscopic binaries? 

Schmidt~Kaler: W e did n o t correc t for binaries . As to their percentage I might q u o t e Petr ie 's 
result t ha t a r o u n d half of the ear ly type B s tars a re binaries. A large p r o p o r t i o n of the c o m p a n i o n s 
wou ld , however , be t oo faint to affect apprec iab ly the ca l ibra t ion . O n the o the r h a n d we d o not wan t 
to correc t for binaries since we wish t o app ly the results to very dis tant a n d very faint clusters. 

Crampton: I t wasn ' t clear to me whe the r y o u r results a re based only o n the three n o r t h e r n clusters 
o r on m o r e extensive d a t a ? 

Schmidt-Kaler: W e have used the MK-classified s tars only of the c lus te r s observed by Crawford 
et al. as a skeleton, the rest is f rom 30 s o u t h e r n open clusters which h a d thus far never been observed 
photomet r ica l ly . 
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