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The bright Be star o And has been observed for over 90 years« 
Throughout this time numerous observers detected highly variable 
spectrum, photometric changes and substantial range of radial velo
city of this star. Much effort has been devoted for period searching 
in these data. In the present study we collected all available (to 
our knowledge) radial velocities and photometric measurements in the 
visible region and tried to evaluate the reported periodicities. 

We have found 4 1 8 radial velocities of o And in the literature 
and have measured RV for additional 8 0 plates (see Table 1 ) . 

Table 1 : Sources of radial velocities for o And 

File Number of RV Dates of obs. Reference 

B 7 0 1 9 0 6 - 1912 Beardsley ( 1 9 6 9 ) 
W 50 1 9 0 6 - 1 9 0 7 Harper ( 1 9 1 5 ) 
P 105 1 9 3 6 - 1 9 3 8 Tremblot ( 1 9 3 8 ) 
IA 27 1 9 6 1 - 1 9 6 7 Galeotti, Pasinetti ( 1 9 6 8 ) 
K 2 8 1 9 6 5 this paper, Crimea 
IB 69 1 9 6 7 - 1 9 7 5 Fracassini et al. ( 1 9 7 7 ) 
0 52 H shell 1 9 7 5 - 1976 this paper, Ondfejov 
G 64 lines 1 9 7 5 - 1 9 7 7 Gulliver, Bolton ( 1 9 7 8 ) 
Misc • 3 3 1 9 0 0 - 1 9 8 0 

The histograms of some files are presented in Fig. 1 . The scatter 
is quite important. In the phases without shell the scatter must be 
caused mainly by measuring errors (especially when oscilloscopic de
vice is not used). On the other hand, good measurements of sharp co
res are much more reliable but they reveal real variation + 1 0 km/s© 
The velocities from files IA, IB are affected by even larger scatter 
caused probably by the instabilities of the spectrograph. Thus, only 
files B, W, P, K, 0 and G have been used for the study of long-term 
variations. In order to reduce the scatter, the velocities were con-
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F i g u r e 1 . F r e q u e n c y d i s t r i b u t i o n o f t h e RV o f o A n d ( s e e T a b l e 1 ) . 

d e n s e d i n t o 29 p o i n t s , e a c h r e p r e s e n t i n g t h e mean o v e r i n t e r v a l s 
50 - 100 d a y s . A s e a r c h f o r p e r i o d s i n t h e r a n g e 5 t o 1UO y e a r s was 

t h e n m a d e . T h e l e a s t s q u a r e s s o 
l u t i o n g a v e t h e f o l l o w i n g e l e m e n t s : 
P = 2 5 . 9 y e a r s , e=0 . 4 1 ,co = 6 0 ° , 
K = 9 . 4 k m / s , p = - 2 1 . 6 k m / s . F i g . 2 
g i v e s t h e p h a s e d i a g r a m e T h e r e 
s u l t i s c l o s e t o t h e p e r i o d r e 
p o r t e d b y F r a c a s s i n i e t a l . ( 1 9 7 7 ) , 
e v e n t h o u g h t h e y u s e d d i f f e r e n t 
m a t e r i a l ( f i l e s B , W, I A , I B ) . 

A s e a r c h f o r p e r i o d s i n t h e 
r a n g e 0 . 5 t o 1 0 0 0 d a y s w a s made 
f o r v e l o c i t i e s o f f i l e s 0 a n d G. 

• .4 PHASE u W i t h t h e e x c e p t i o n o f two q u a s i -
p e r i o d i c i t i e s 3 . 5 a n d 1 . 2 d t h e 

F i g u r e 2 . RV c u r v e o f o A n d . s e a r c h w a s u n s u c c e s s f u l . 

We h a v e a n a l y s e d 8 7 9 UBV m e a s u r e m e n t s o f o A n d a n d 2 0 1 p o i n t s 
i n t h e i n s t r u m e n t a l s y s t e m . D e t a i l s a r e g i v e n i n T a b l e 2 . I t i s c l e a r 
t h a t l o n g - t e r m v a r i a t i o n s a r e p r e s e n t i n t h e d a t a ( s e e F i g . 3 ) . 
T h e r e a r e a l s o s h o r t - t e r m c h a n g e s bu t t h e i r a m p l i t u d e i s n o t c o n s t a n t . 
T h i s c o m p l i c a t e d b e h a v i o u r o f t h e p h o t o m e t r i c d a t a c a u s e s t h a t any 

T a b l e 2 : S o u r c e s o f p h o t o m e t r y f o r o A n d . 

N o . o f o b s . T y p e D a t e s o f o b s . R e f e r e n c e 

2 0 1 I n s t . 1 9 5 6 - 1 9 5 8 S c h m i d t ( 1 9 5 9 ) 
3 UBV 1 9 6 4 J o h n s o n et a l . ( 1 9 6 6 ) 

2 5 3 UBV 1 9 6 6 O l s e n ( 1 9 7 2 ) 
2 7 0 UBV 1 9 7 5 - 1 9 7 9 t h i s p a p e r , H v a r 
161 UBV 1 9 7 5 - 1 9 7 9 B o s s i e t a l . ( 1 9 8 0 ) 
192 UBV 1 9 7 6 - 1 9 7 7 P a d a l i a ( 1 9 7 9 ) 
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F i g u r e 3 . V m a g n i t u d e v e r s u s t i m e f o r o A n d . 

a t t e m p t t o f i n d simple p e r i o d mus t f a i l . When t h e d a t a were s e g m e n t 
e d i t w a s p o s s i b l e t o d i s c l o s e p e r i o d s i n s e v e r a l s e g m e n t s b u t we 
were u n a b l e t o f i n d a n y p e r i o d common t o a l l s e g m e n t s . 

T h e o n l y p o s i t i v e r e s u l t o f t h e a n a l y s i s o f r a d i a l v e l o c i t i e s 
i s t h e 2 5 . 9 y e a r p e r i o d . B u t t h e c o v e r a g e i s n o t g o o d a n d one s h o u l d 
l o o k f o r r e l i a b l e RV i n t h e t i m e o f e x p e c t e d m i n i m a . A l l s h o r t e r 
p e r i o d s f o u n d i n t h e d a t a a r e n o t c o n v i n c i n g a n d i t i s n e c e s s a r y t o 
a n a l y s e d a t a f r o m a t l e a s t two s h e l l e v e n t s . I t w a s n o t p o s s i b l e t o 
d e t e c t t h e p e r i o d o f a b o u t 1 . 5 d a y s i n g o o d RV m e a s u r e m e n t s f r o m t h e 
l a s t s h e l l e p i s o d e . 

No s h o r t - t e r m p e r i o d w a s f o u n d i n t h e UBV d a t a e v e n a f t e r r e m o 
v a l o f l o n g - t e r m v a r i a t i o n . H o w e v e r , i t s e e m s t h a t t h e r e i s a c o r r e 
l a t i o n b e t w e e n a m p l i t u d e o f s h o r t - t e r m c h a n g e s a n d t h e s h e l l a c t i v i t y . 
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DISCUSSION 

Harmanec: It should be made clear that the only possible real period 
in RV we believe is the 2 5 . 9 year period. As three independent groups 
of observers confirmed this star to be a speckle-interferometric 
binary, it is quite reasonable to believe in such a long period. 

Fracassini: I wish to point out that the orbital elements you have 
found are quite near to those found by us, with our method and 
measurements, with a period of 30 years. The mass function value found 
by you is near to the particular case with izz90° and M<| = M2. There
fore J it should be possible (and very interesting to observe some 
eclipsing phenomena. 

Mantegazza: Looking at the large gap in the R.V. data phased with 
the 26 years period, I think that there may be a large number of 
periods that can equally well phase the data. (The PDM method tends 
to overestimate the long periods when the data distribution contains 
large gaps.) 
I have also tried to analyze the several sets of photometric data 
existing in the literature in the search for short-term periodicities. 
My conclusions are the following: It doesn't exist any clear periodi
city, or, if it exists, it is hidden by some types of stellar and/or 
shell noise. The only thing that can be told is that the variations 
have a time scale around one day. I believe that the existing sets of 
data are inadequate for an accurate study of such variations. In fact, 
if you generate a synthetic pseudo-periodic random time series and if 
you sample it with the times of the real observations, from this 
analysis you obtain the same inconclusive results as with the real 
observational data. 

Koubsky: The 26 year period is a result of a period search in the 
range 5 -1^0 years, using programs developed by Morbey. 
Both, the mean variance and significance were far the best for this 
period. On the other hand, the fit for the period derived by Fracas
sini et al. (2k years) was much worse. 
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