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In our p h o t o e l e c t r i c searches for t h e 6 Cephei v a r i a b l e s (JS77, 
JS79, and J82) s e v e r a l e a r l y B s t a r s wi th nebulous l i n e s were inc luded . 
A summary of t h e i r photometr ic behaviour i s p re sen ted i n Table 1, 
columns four t o s i x . Two of t h e s t a r s , HR 2963 and HR 3476, a r e 

Table 1. The photcmet r ic behaviour of a sample of Bn s t a r s . 

HD HR o r 
Name MK Range Time Sca le Type Ref. 

24190 - B2 Vn Cft>15 b days? var? J82 
28446 1 Cam BO I l l n 0.010 hours? var? J82 
36646 1863 B4 Vn 0.015 unknown va r J82 
45871 2364 B4 Vnp 0.055 b -10 hours va r JS77 
61878 2963 B5 Vn 0.010 b - e s t JS77 
67341 3179 B3 Von -0 .02 u unknown v a r JS79 
67536 3186 B2.5"Vn 0.040 b -10 hours va r t h i s 

oaper 
68324 3213 Bl IVn 0.015 u P=0.108 6 Cep JS79 
72014 - B3 Vnnek 0.050 b days va r JS77 
74455 3462 B1.5 Vn 0.045 b P=0#563 E l l JS77 
74753 3476 BO I l l n 0.010 b - e s t JS77 
85860 - B9 0.080 b -10 hours va r JS77 
201819 8105 BO.5 IVn 0.020 z hours? v a r J82 
219634 8854 BO Vn -0 .10 b P=2<*3913 EA J82 

appa ren t ly c o n s t a n t i n l i g h t , HR 3213 i s a s h o r t - p e r i o d g Cephei s t a r , 
HR 3462 shews e l l i p s o i d a l v a r i a t i o n s wi th a p e r i o d of 0^563, which 
impl i e s an o r b i t a l pe r iod twice t h a t long (ef. a l s o Shobbrook 1981) , 
and HR 8854 i s an e c l i p s i n g b ina ry wi th P = 2^3913. 

Of t h e remaining n ine c a s e s , i n which t h e type of v a r i a b i l i t y i s 
somewhat l e s s c l e a r , four seem t o be r e l a t e d t o t h e t o p i c of t h i s 
symposium. These a r e HR 2364, HR 3186, HD 72014, and HD 85860. A l l 
were d iscovered by JS77 from obse rva t ions c a r r i e d o u t i n November and 
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December 1975 a t t h e European Southern Observatory wi th t h e four -
channel uvby spectrocpraph-photcmeter, a t t a ched t o t h e Danish Nat iona l 
50-cm r e f l e c t i n g t e l e s c o p e . About 20 obse rva t ions on four o r f ive 
n i g h t s were obta ined of each s t a r . HD 72014, t h e only s t a r on our 
l i s t w i th t h e emission l i n e MK c l a s s i f i c a t i o n , shewed a n i g h t - t o - n i g h t 
l i g h t v a r i a t i o n t y p i c a l of Be s t a r s . For HR 2364, HR 3186, and HD 
85860 we found somewhat i r r e g u l a r v a r i a t i o n s wi th t h e t ime s c a l e of 
t h e o rde r of t e n hour s . In f a c t , HD 85860 i s inc luded i n Table 1 not 
on t h e b a s i s of i t s MK c l a s s , which i s no t a v a i l a b l e , b u t because i t 
v a r i e d i n a manner s i m i l a r t o HR 2364 and HR 3186. 

The above-mentioned 1975 obse rva t ions i n d i c a t e d t h a t i n t h e l i g h t 
v a r i a t i o n of HR 3186 a s t r o n g component wi th t h e o e r i o d of e i t h e r 
C$264 o r 0^359 may be p r e s e n t . This made t h e s t a r a cand ida te for 
membership i n t he 3 Cephei group, and t h e r e f o r e i t was re -observed by 
JS79 a long wi th a few o t h e r 6 Cephei s u s p e c t s . The obse rva t i ons were 
c a r r i e d ou t on seven n i g h t s i n November and December 1977 a t t h e same 
obse rva to ry and wi th t h e same equipment a s i n 1975. Nei ther of t h e 
two p e r i o d s was confirmed. In f a c t , no p e r i o d i c i t y a t a l l was p r e s e n t 
i n t h e l i g h t v a r i a t i o n . This i s c l e a r l y seen from F i a . l , where t h e b 
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F i g . l . The b l i g h t - c u r v e s of HR 3186 on seven n i g h t s i n 1977. 

magnitudes of HR 3186, r e f e r r e d t o t h e same canpar i son s t a r s a s i n 
1975, a r e p l o t t e d a s a func t ion of h e l i o c e n t r i c J u l i a n d a t e . 

The uvby l i g h t - c u r v e s of HR 3186 on JD 2443479 and JD 2443483, 
t h e two n i g h t s i n 1977 on which t h e s t a r shewed t h e l a r g e s t v a r i a t i o n , 
a r e d i sp l ayed i n F i g . 2 . On bo th n i g h t s t h e l i g h t range was indepen
d e n t of wavelength t o w i t h i n a few CFPOOl. 

On JD 2443475, c o n c u r r e n t l y w i t h t h e photcmetry, a s e r i e s of e i g h t 
coude spectrograms was taken of HR 3186 wi th t h e ESO 152-cm t e l e s c o p e 
a t t h e d i s p e r s i o n of 12,3 A/irm. As have a l r eady been mentioned by 
JS79, on t h e s e spectrograms t h e Hg l i n e appeared w i th a c e n t r a l a b 
s o r p t i o n f e a t u r e f lanked by b l u e and r ed emission components. The 
o t h e r l i n e s , AX 3819, 4026, 4143, and 4471 of He I f a s w e l l a s t h e 
h ighe r members of t h e Balmer s e r i e s f were broad and sha l low. The 

https://doi.org/10.1017/S0074180900037566 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900037566


LIGHT VARIATIONS IN SEVERAL BROAD-LINED B STARS 51 

eft* • 
• 

• 
• • • • 

• • 
• 

V • 
• 

• 
• • 

• 
- • • 

b • 
• 

• • . • • 
— • -

• 
• 

- • • 
- • _ 

. y 
• 

• 
2 4 4 3 4 7 9 . 

i 

• • • • 
i 

2443483 . • 

i 

F i g . 2 . The uvby l i g h t v a r i a t i o n of HR 3186 on two n i g h t s i n 
1977, 

r a d i a l v e l o c i t y shewed cons ide rab l e amount of s c a t t e r around a mean 
v a l u e of 35.4 + 3.1 km/s , due mainly t o e r r o r s of measurement. The 
i n t e r s t e l l a r Ca I I K l i n e had a mean v e l o c i t y equa l t o 15.4 + 1.0 km/s . 

These r e s u l t s shew t h a t v a r i a b i l i t y of HR 3186 may be due t o pho to -
s p h e r i c and/or s h e l l a c t i v i t y . F a s t r o t a t i o n and l a r g e - s c a l e su r face 
motions may a l s o p l a y a r o l e . I t i s p o s s i b l e t h a t HR 2364 and HD 85860 
a r e v a r i a b l e s of t h e same k i n d . I n f a c t , such s t a r s may be q u i t e ccrrmon. 
Other examples a r e HD 34626 (Percy 1974), HR 9070 (Percy 1979), HR 3593 
(Burki e t a l . 1980), and A Cruc is (Shctobrook 1981) . Whether sane of 
t h e s e o b j e c t s a r e r e l a t e d t o t h e 3 Cephei s t a r s , a s suggested by Percy 
(1979) and by Burki e t a l . (1980), i s no t known. 
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DISCUSSION 

Bolton: John Percy has been observing a number of northern hemisphere 
Be stars. He has observed these in a single colour (Stromgren b) 
several times per night for up to 10 nights at a time. He has 
characterized the variations to me as follows, y Cas and 59 Cyg: 
variations < ?01 on time scales of hours up to 10 days measured on two 
different runs. HR211+2: short period variation with amplitude > ?03 
almost certain. 28 Cygni: the amplitude of the variation has been 
steadily increasing, P «£. (J7 and the amplitude is now m 0 6 . EW Lac: 
noticable variations with range ?05 and P ^ • HR9070: very variable 
with well-defined P ?3, probably a 3 Cephei star. 

Jerzykiewicz: P = $7 is certainly too large for a 3 Cephei star and £3 
would be the longest period known for this type of variability. Of 
course, in order to prove that HR9070 is a 3 Cephei star one would 
have to find out whether its radial velocity also varies with the ?3 
period. 

Sareyan: Apart from its spectral type, which is quite different, HR3186 
seems to show a behaviour similar to V986 Oph. Especially the impossi
bility to define a stable period. Can you comment this. 

Jerzykiewicz: The MK type of V986 Oph is BO II-IIIn and the period is 
probably ?2907. However, it is not certain, that the star is a 3 Cephei 
variable, as has been pointed out by Pike and Lloyd (Comm. 27 IAU Inf. 
Bull. Var. stars, No. 1 7 1 6 ) . Still, the U amplitude in the case of 
V986 Oph is considerably greater than the B and V amplitudes, while 
HR3186 shows no wavelength dependence of amplitude. 

Slettebak: Are rotational velocities of your stars known, so that 
a check could be made as to whether the time scales of the variations 
you find are consistent with rotational modulation of a bright or dark 
area on the star? 

Jerzykiewicz: Some are. The problem is that the periods are not well 
defined, so that it is difficult to answer your question. However, 
rotational modulation alone, won ft account for the light variation 
of these stars. 
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