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A B S T R A C T 

We report on v i s u a l p o l a r i m e t r i c m e a s u r e m e n t s of B [ e ] 
and related s t a r s ^ a n d on an u n s u c c e s s f u l s e a r c h for 
c o r r e l a t i n g the o b s e r v a t i o n a l data w i t h c h a r a c t e r i s t i c s of 
the objects or of their s u r r o u n d i n g dust s h e l l s . 

I N T R O D U C T I O N 

Be stars in g e n e r a l are k n o w n to show i n t r i n s i c linear 
p o l a r i z a t i o n (see e.g. C o y n e , 1976, 1982) w h i c h arises from 
T h o m s o n s c a t t e r i n g in a flattened p l a s m a disk around those 
stars ( P m a x - 1 % at about 5000 A ) . One case of a B [ e ] s t a r , 
HD 4 5 6 7 7 , was s t u d i e d very carefully by Coyne and Vrba 
(1976) : its p o l a r i z a t i o n , w h i c h varies on a time scale of 
m o n t h s , and w h i c h is always larger at w a v e l e n g t h s longer 
than 5000 A, is a t t r i b u t e d to s c a t t e r i n g from patchy clouds 
of dust located in a ring around the s t a r . In the present 
study we o b s e r v e a series of B [ e ] s t a r s in o r d e r to confirm 
the p r e s e n c e of the dust s u r r o u n d i n g them that was detected 
via near infrared p h o t o m e t r y (see e.g. A l l e n and S w i n g s , 
1 976) . 

O B S E R V A T I O N S 

The o b s e r v a t i o n s w e r e made w i t h two d i f f e r e n t 
p o l a r i m e t e r s of the E u r o p e a n S o u t h e r n O b s e r v a t o r y : 

1) a four c h a n n e l p h o t o m e t e r - p o l a r i m e t e r a t t a c h e d to the 

"Based on data c o l l e c t e d at the E u r o p e a n S o u t h e r n 
O b s e r v a t o r y (La S i l l a , Chile) 
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TABLE 1 : "u, b, y" POLARIMETRY (ESQ 3.6 M; DEC. 1979)" 

Obj ec t P(u) 
% 

9(u) P(b) 
% 

6(b) P(y) 
% 

e(y) No .of 
meas . 

HD 44179 1 . 5± . 4 1 48±2 1 .45±.25 148± 1 1.64±.4 1 5 2 ± 1 2 

HD 45677 . 75 . 15 169 1 1.1 .2 173 1 .85 .25 177 2 2 
RX Puppis 1 . 65 . 5 113 1 1.9 .5 118 1 1.8 .5 123 2 2 

HD 87643 .8 . 4 1 34 1 .9 .4 138 1 1.0 .4 139 1 2 
GG Car 1.0 . 3 93 1 2.0 .4 98 1 1.9 .3 98 1 2 

"values from a quick look reduction program written by R.B. giving the 
values of p and 6 with their absolute errors. 

TABLE 2 
UBV POLARIMETRY (ESQ 1 H, MARCH 1980)" 

Object P(U) 
Z 

0(U) P(B) 
Z 

9(B) P(V) 
Z 

9(V) No. of 
meas . 

HD 37806 . 7 1 16 1 .0 1 20 .9 1 13 1 
17 Lep . 5 37 . 7 35 . 7 29 1 
HD 44179 3. 1 ? 1 .8 36 1 . 7 26 1 
HD 45677 1 . 2±. 1 1 72±2 1.5 ±.1 1 7 3 ± I 1 .2 ± . 1 1 70±3 8 
HD 50138 .9 1 62 1 . 2 1 64 1 .0 159 1 
Z CMa 1 . 2 147 1 . 7 ? . 8 140 1 
3 Pup 1 .3 9 1 1 . 6 94 1 . 7 90 1 
RX Pup 2 . 1 ±. 1 120±2 2.3 ± . 1 1 24±3 2 . 1 ± . 1 12 1+2 6 
HD 87643 . 7±. 1 1 32 ±6 . 75±. 1 1 33 ±7 . 6 ±. 1 1 34±5 6 
HR Car 2 . 2±.2 1 2 7 ± 1 2.6 ±.1 129 2, .8 ±.5 124 2 
GG Car .8±. 1 99±2 1.6 ± . 1 99 ± 1 1 , .65±.4 95±2 5 
AG Car .5 1 35 . 8 1 32 .8 130 1 
X Oph . 7 1 38 . 9 136 .9 130 1 
CPD 
-52°9243 5, .2±.3 39±3 5.6 ±.1 38 ± 1 5. .8 ±.1 34 2 
HD 326823 3.0 30 3.3 33 2.2 ?. 1 
HD 163296 . 7 143 .8 152 .5 156 1 

: : - using the calibration standards HD 80558 and HD 111613; 

- after taking into account an interstellar contribution; 
- errors indicated : rms on the average value when multiple measurements; 

individual measurements < .5 Z on p; from < 1° to 20° on 0. 

https://doi.org/10.1017/S0074180900037657 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900037657


POLARIZATION IN PECULIAR EMISSION-LINE OBJECTS 105 

3.6 m t e l e s c o p e (with only three channels in o p e r a t i o n 
at the time of the o b s e r v a t i o n s , so that u, b and y were 
c h o s e n ) ; 

2) a two channel p o l a r i m e t e r attached to the 1 m t e l e s c o p e , 
where the broad bands U, B, V were u s e d . 

Both i n s t r u m e n t s are described in the E . S . O . U s e r s ! 

M a n u a l . 

In the first c a s e , five objects w e r e m e a s u r e d , whose 
values are listed in Table 1; in five other o b j e c t s , HK Ori 
L k H a 2 0 8 , MWC 137, MWC 819 and CD-24°5721 p o l a r i z a t i o n 
was d e t e c t e d , but a d d i t i o n a l m e a s u r e m e n t s are r e q u i r e d . 

In the second c a s e , sixteen objects w e r e m e a s u r e d , 
four on several o c c a s i o n s , as well as a series of nearby 
o b j e c t s in order to be able to subtract the " e n v i r o n m e n t a l " 
p o l a r i z a t i o n (sometimes quite l a r g e , but always w i t h 
d i f f e r e n t a n g l e s ) . The r e d u c t i o n was p e r f o r m e d as for 
C P D - 5 2 ° 9 2 4 3 ( S w i n g s , 1 9 8 1 ) , and the results are listed in 
Table 2. 

REM A R K S 

We searched for c o r r e l a t i o n s b e t w e e n the p o l a r i z a t i o n 
values and se v e r a l q u a n t i t i e s related to the extend e d 
a t m o s p h e r e of the o b j e c t s , i.e. the e m i s s i o n class 
( e x c i t a t i o n , e m i s s i o n l i n e s , see Allen and S w i n g s , 1976) or 
the infrared e x c e s s , i.e. the H ( 1 . 6 u ) - K ( 2 . 2 y ) and V-K 
indices : only n e g a t i v e results were o b t a i n e d . 

We then s e a r c h e d for s y s t e m a t i c d i f f e r e n c e s b e t w e e n 
the p o l a r i z a t i o n s in B [ e ] and in Be stars (of our sample 
or on a more g e n e r a l b a s i s ) . From our data on 12 B[e]'s and 
4 Be 1 s , we find that the d i f f e r e n c e b e t w e e n the p e c u l i a r 
and the c l a s s i c a l Be stars is e s s e n t i a l l y a n d ( s u r p r i s i n g l y ) 
i n d e p e n d e n t of w a v e l e n g t h : 1.0 % in U, .9 % in B and 1.1 % 
in V. 

Data at longer w a v e l e n g t h s are required since the 
effect of dust w o u l d m a n i f e s t itself more for X > 5000 A. 
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DISCUSSION 

METZ: FOR A STUDY OF THE DIFFERENCE BETWEEN PECULIAR BE STARS AND "NOR­
MAL" BE STARS, IT IS NECESSARY TO SELECT STARS WITH NEARLY EQUAL ANGLES 
OF INCLINATION. D I D YOU PAY ATTENTION TO THAT ? 

SWINGS: THE PROBLEM IS THAT FOR MOST OF THE B[EJ STARS ONE KNOWS VERY 
LITTLE ABOUT HOW ONE SEES THE OBJECT. WHAT I DID, WAS TO TAKE THE 
AVERAGE POLARIZATION FOR 12 B[E"J T S AND COMPARE IT TO AN AVERAGE OF k 
B | E | T S CHOSEN AT RANDOM, SO TO SPEAK. 

POECKERT: COULD THE B[EJ STARS BE A HOT EXTENSION OF THE T TAU STARS ? 

SWINGS: MY FEELING IS THAT B[eJ ARE MUCH OLDER, AND ARE EVOLVING TO­
WARDS PROTO-PLANETARY NEBULAE. THEY MAY BARE SIMILARITIES TO T TAU-
RIES (IR EXCESS, [SILJ EMISSIONS, POLARIZATION, E T C . ) , BUT THEY ARE 
NOT THE SAME TYPE OF OBJECTS. 
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