
BLANKETING HYPOTHESIS AND LIGHT VARIATIONS OF HD 27309 

I . K h . I l i e v 
N a t i o n a l A s t r o n o m i c a l O b s e r v a t o r y 
Bulgarian Academy of Sciences 
Smo lyan , BG-4700 
B u l g a r i a 

ABSTRACT. The influence of variable blanketing on the 
photometric variations of hot, silicon Ap star HD 27309 
has been estimated. Spectrum variations in the visible 
are not the principal reason for the observed light vari
ability, but flux redistribution from UV into visible fit 
well the observational data. An reference is made on the 
fulfillment of the variable blanketing assumptions at 
least for silicon Ap stars. 

I. INTRODUCTION 

As suggested by Peterson (1970) the photometric va
riations of the Ap stars could be produced by flux redis
tribution, from shorter into longer wavelengths. Following 
Petersorfs hypothesis the observed photometric variability 
of these stars is. naturally caused by the spectrum vari
ations. In the framework of the variable blanketing the 
light changes in a given band are connected with a total 
flux balance between energy redistributed into this band 
from shorter ones and energy blocked by the spectral li
nes in the same band. The observational data are in qua
litative agreement with Petersorfs assumptions, but any 
quantitative analysis gives ambiguous results (Schoe-
neich,- 1981) . 

To check the variable blanketing hypothesis investi
gations of Ap stars with well established photometric and 
spectral behaviour are needed. One of these stars is the 
bright, Si-type star HD 2730;9. 
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2 . OBSERVATIONAL DATA AND COMPUTATIONS 

I t xs g e l l knoun f rom P' lusielck e t a l . ( 1980) t h a t 
HD 27309 e x h i b i t s a s i n g l e - u a v e p h o t o m e t r i c v a r i a t i o n s 
w i t h a m p l i t u d e s up t o 0 . 1 i n the U-band of the V i l n i u s 
s y s t e m . Gamar (1978) has f o u n d U V - f l u x v a r i a t i o n s i n an
t i p h a s e w i t h t he p h o t o m e t r i c ones. The a m p l i t u d e o f t h i s 
UV-changes reaches 0 . 5 . As shown r e c e n t l y by I l i e v (1983a) 
HD 27309 i s a modera te spec t rum v a r i a b l e i n t he v i s i b l e . 
The i n t e n s i t i e s o f t he S i , Fa and T i l i n e s v a r y by about 
40 p e r c e n t over t he c y c l e o f t he s t a r i n phase u i t h t h e 
p h o t o m e t r i c v a r i a t i o n s . Thus, l i g h t and spec t rum changes 
are i n q u a l i t a t i v e agreement u i t h the assumpt ions o f Pe
terson 's h y p o t h e s i s . 

D u r i n g 1980-82 s p e c t r o s c o p i c o b s e r v a t i o n s o f HD 27309 
uere c a r r i e d ou t a t s i x - m e t e r t e l e s c o p e u i t h the main 
s t e l l a r s p e c t r o g r a p h . Tuenty spec t r og rams on I l a O and 
I03aF emu l s i ons u e r j o b t a i n e d u i t h d i s p e r s i o n s o f 7 , 9 
and 14 A/mm and s p e c t r a l r e s o l u t i o n of about 0 .25 A i n the 
u a v e l e n g t h s r e g i o n 3300-6600 AA. The r e g i o n of t h e V i l n i u s 
system i s a p p r o x i m a t e l y t h e same. 

A f t e r the u s u a l r e d u c i n g p r o c e d u r e l i n e b l o c k i n g c o e f 
f i c i e n t s i n 25 A i n t e r v a l s uere measu red . Us ing t h e c l a s 
s i c a l f o r m u l a of U i l d e y e t a l . (1962) b l a n k e t i n g c o r r e c 
t i o n s f o r a l l bands of t h e V i l n i u s system are computed . 
The response c u r v e s ere t aken f rom S t r a i z i s and Z d a n a v i -
c i u s ( 1 9 7 0 ) . The obse rved and computed r e l a t i o n s " a m p l i 
t ude o f l i g h t v a r i a t i o n s - u a v e l e n g t h " f o r HD 27309 are 
shoun i n f i g u r e I . I t s h o u l d be p o i n t e d ou t t h a t b l a n k e 
t i n g p rocess means f l u x - r e d i s t r i b u t i o n o r backuarming 
p l u s l i n e b l o c k i n g . Th i s m o t i v a t e s t he need t o t a k e i n t o 
accoun t n o t o n l y the f i r s t o r t he second mechanism o f 
f l u x v a r i a t i o n s . 

3 . DISCUSSION AND CONCLUSIONS 

It becomes clear from figure I that the spectrum va
riations only in the visible region are not the cause 
for the observed light changes. The behaviour of the con
tinuum is more crucial. The simulation results for the 
flux redistribution process from the UV-region for three 
different values of the integral blocking coefficient %, 
are also shoun in figure I. The results for V^= 0.10 fit 
uell the observational data. Such value of the integral 
coefficient is in good agreement uith Oamar"s (1978) re
sults. Thus, the photometric behaviour of HD 27309 is 
caused mainly by flux redistribution from UV into the 
visible. 
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I t i s important to mention t ha t the r e s u l t s o b t a i 
ned for HD 27309 are very s i m i l a r to these for HD 170000 
(Musielok, 1981) and for HD 19832 and HD 184905 
( i l i e v , 1983b). This f ac t gives s t rong evidence in sup
p o r t of the v a r i a b l e b lanket ing hypothes i s at l e a s t for 
ho t , s i l i c o n Ap s t a r s . 
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