
R O T A T I O N A L E F F E C T S O N T H E P H O T O M E T R I C 

D E T E R M I N A T I O N S O F A B S O L U T E M A G N I T U D E S F O R 

A - A N D F - T Y P E S T A R S 

A . M A E D E R 

Observatoire de Geneve, Switzerland 

Abst rac t . T h e effects of r o t a t i o n o n the de t e rmina t ions of abso lu te m a g n i t u d e s by m e a n s of the ci 
vs (b — y) a n d d vs (B2 — Vi) d i a g r a m s a r e discussed. 

T h e s e effects m a i n l y c o n c e r n field s t a r s , for w h i c h a b s o l u t e m a g n i t u d e s a r e de te r ­
m i n e d by m e a n s of t he ct vs (b—y) d i a g r a m ( S t r d m g r e n , 1963) o r t h e d vs (B2 — Vx) 
d i a g r a m ( H a u c k , 1966). W e cons ide r he re t he case of u n i f o r m r o t a t i o n , wh ich h a s 
rece ived s o m e o b s e r v a t i o n a l s u p p o r t s for u p p e r m a i n - s e q u e n c e s t a r s (e.g. M a e d e r 
a n d P e y t r e m a n n , 1970, 1972). F i g u r e 1 s h o w s t h e r o t a t i o n a l t r a c k s in t h e cx vs (b—y) 
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Fig . 1. R o t a t i o n a l t racks in the ci vs (b — y) d i ag ram. 
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d i a g r a m , as they a r e p r e d i c t e d by t h e m o d e l s of u n i f o r m l y r o t a t i n g s ta r s w i th hy­
d r o g e n - a n d meta l l ic- l ine b l a n k e t i n g ( M a e d e r a n d P e y t r e m a n n , 1972). T h e d e t e r m i n a ­
t i o n s of Mv m a k e use of t h e r a t io s AMJAc1 o r AMJAd, w h i c h h a v e b e e n ca l ib ra ted 
b y S t r o m g r e n (1963) a n d H a u b k (1972) . T a b l e I gives t h e r o t a t i o n a l shifts AMV, 
Acu Ad, as they a r e p r e d i c t e d by t h e m o d e l s ; co is t he r a t i o of t h e a n g u l a r veloci ty 
of t h e s ta r t o t he va lue a t t h e b r e a k - u p p o i n t , vR is t h e e q u a t o r i a l ve loc i ty a n d / t he 
a spec t angle . O n e sees t h a t t h e m e n t i o n e d ra t ios a r e far f r o m be ing conse rved by 
r o t a t i o n . T h e last t w o c o l u m n s o f T a b l e I give t h e difference 5MV b e t w e e n the real 
Mv a n d the va lue f o u n d by t h e a p p l i c a t i o n of t he m e t h o d s u s ing t h e ct vs (b—y) 
a n d t h e d vs (B2 — V1) d i a g r a m s . F i g u r e 2 i l lus t ra tes these differences in t h e case of 
t h e d vs (B2— Vx) d i a g r a m . B o t h m e t h o d s lead t o a n o v e r e s t i m a t e of b r igh tness for 
r a p i d l y r o t a t i n g s ta r s , w h i c h a r e seen e q u a t o r - o n a n d t o a n u n d e r e s t i m a t e for those , 
w h i c h a r e seen p o l e - o n . F o r r a p i d l y r o t a t i n g s ta rs la te r t h a n FO, a t t e n t i o n h a s t o 
b e g iven t o t h e fact, t h a t all o b s e r v e d effects a p p e a r in t h e s a m e sense , b u t twice as 
l a rge ( M a e d e r a n d P e y t r e m a n n , 1972) as t h o s e p r ed i c t ed by t h e m o d e l s . F igu re 2 
d o e s n o t give a m e a n for co r r ec t i ng t h e effects of r o t a t i o n , b e c a u s e th i s w o u l d r equ i r e 
t h e k n o w l e d g e of t he ang le / ; it o n l y gives a n i nd i ca t i on o n t h e sense a n d size of the 
effects of r a p i d r o t a t i o n in Mv d e t e r m i n a t i o n s of th is k i n d . 
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Fig . 2. Difference between the real Mv a n d the value of Mv de t e rmined by m e a n s of the d vs 
(J?2 — Vi) d i a g r a m in funct ion of VR sin i a n d i for co = 0 . 9 a n d 0 . 9 9 . 
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T A B L E I 

Resul t s of the 1.4 M 0 mode l 

CO VR ( km s _ 1 ) i Aci Ad SMV 3MV 

(ci/b-y) (d/B2-

0.90 272 0° 0.33 0.026 0.016 - 0 . 1 2 - 0 . 2 3 
54° 0.26 0.045 0.048 + 0.10 + 0.03 
90° 0.33 0.064 0.076 + 0.22 + 0.13 

0.99 341 0° 0.46 0.043 0.024 - 0 . 1 2 - 0 . 3 2 
54° 0.19 0.072 0.067 + 0.39 + 0.21 
90° 0.33 0.126 0.140 + 0.83 + 0.72 
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D I S C U S S I O N 

Pecker: I d o u b t if even a g o o d index c a n give va luable in format ion o n the r o t a t i o n ; the reason is t h a t 
the in te rpre ta t ion is s t rongly depend ing u p o n the assumed d i s t r ibu t ion of t e m p e r a t u r e with la t i tude, 
a n d u p o n , therefore, the in te rna l s t ruc tu re e tc . 

Crawford: H a v e you c o m p a r e d y o u r m o d e l predic t ions wi th obse rva t ions? I d o n o t like Praesepe 
for these compar i sons . T h e Pleiades or a Per cluster is bet ter , for the A s tars a r e n o t evolved. O n e 
c a n m o r e easily separa te p a r a m e t e r s therefore . 

Maeder: T h e compar i sons be tween the observa t ions and H-lines b lanke ted a tmosphe r i c mode l s of 
ro t a t i ng s tars have been m a d e in Astron. Astrophys. 7, 120 (1970), a n d for the hyd rogen -and metal l ic-
lines a tmosphe r i c mode l s in Astron. Astrophys., in press (1972). R o t a t i o n a l effects m a y only be p u t 
in evidence by discussion of differential effects. So the fact tha t the A- type s ta rs of Praesepe a re 
evolved has n o impor t ance , because it suffices to c o m p a r e the s low a n d the fast r o t a t i ng s tars w i thou t 
cons ider ing the posi t ion of t he Z A M S . Praesepe has the advan tage , c o m p a r e d to the Pleiades a n d 
the a Persei cluster, t ha t n o differential r edden ing cor rec t ions have t o be appl ied . 

Kodaira: W h a t coefficient of the a> 2 -term have you a d o p t e d ? In the last years the coefficient, a d o p t e d 
by S t r i t tma t t e r -Ha rdo rp , was revised t o a smaller one . T h e theoret ical m o d e l is still n o t acu ra te 
e n o u g h , o n e should m a k e m o r e effort t o detect the effect observa t ional ly . M y a t t e m p t to find the 
effect in Ba lmer - jump excess for a given (Jb — y)0, resul ted in a con t rad ic t ion of t he theoret ical predic­
t ion {Astrophys. J. 159 ,931) . T h e devia t ions found by m e a r e r a the r a l o n g the line of ' po le -on ' effect 
(equivalent t o en larg ing log#) , in ag reemen t wi th t he M t . S t r o m l o d a t a presented here t oday by 
J o n e s . T h e possible e r ro r in Mv, indica ted by Ip of t he M t . S t r o m l o d a t a , w o u l d be still explained 
by a ro t a t iona l effect, o r a n u n k n o w n effect equivalent to en la rg ing \ogg. 

Maeder: I have a d o p t e d the coefficients given by F a u l k n e r et al. (1968, Astrophys. J. 151, 203), 
which a re a lso in ag reemen t wi th those given by S a c k m a n n a n d A n a n d (1970, Astrophys. J. 162 ,105) . 

Thomas: I n the pape r by R o x b o u r g h et al. t he coefficient for co2 c o r r e s p o n d e d t o a m a x i m u m 
decrease in luminos i ty of 25 % bu t all la ter a u t h o r s ob ta ined values of a b o u t 7 % to 8 %, which is the 
va lue also used by D r M a e d e r in his ta lk . 

Code: I should like t o c o m m e n t wi th respect to ro ta t ion tha t c o m p a r i s o n of s tars in the ul t raviolet 
f rom the Balmer j u m p t o a b o u t 1500 A, based on O A O - 2 s p e c t r o p h o t o m e t r y s h o w n o dependence 
o n Vs'mi even for large ro t a t i ona l velocit ies. Th is p h o t o m e t r y is accura te to a b o u t 01*02. 
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