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A B S T R A C T . Using our i n t e r m e d i a t e b a n d w i d t h p h o t o m e t r i c s c a n n e r , w e 
have o b t a i n e d light c u r v e d a t a at a ra n g e of spectral i n t e r v a l s for a 
number of c l o s e e c l i p s i n g b i n a r y s y s t e m s . T h i s paper r e p o r t s b r i e f l y 
on t h e i n s t r u m e n t a t i o n system, the d a t a o b t a i n e d for two of the 
v a r i a b l e s AE Phe and £ CrA, and a p r e l i m i n a r y m o d e l l i n g of the light 
c u r v e s . 

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

E c l i p s i n g b i n a r y stars are a f e r t i l e g r o u n d for a s t r o n o m e r s . T h e r e is 
co n s i d e r a b l e i n t e r e s t , in p a r t i c u l a r , in c l o s e b i n a r y s y s t e m s , w h e r e 
m a n y q u e s t i o n s c o n c e r n i n g t h e i r i n t e r a c t i o n and e v o l u t i o n are still 
t o p i c a l . P h o t o m e t r i c s t u d i e s of m a n y of t h e s e s y s t e m s can and are 
u n d e r t a k e n w i t h small t e l e s c o p e s using e i t h e r the J o h n s o n UBV (plus 
e x t e n s i o n s ) or the S t r o m g r e n uvby f i l t e r s y s t e m s . H o w e v e r , both of 
the s e s y s t e m s have d r a w b a c k s . T h e broad band n a t u r e of the J o h n s o n 
system leads to a si g n i f i c a n t d i s t o r t i o n of the m o n o c h r o m a t i c f l u x e s , 
w h i l e t h e Strorngren i n t e r f e r e n c e f i l t e r s o b t a i n data at only a few 
spectral i n t e r v a l s . With the aim of p r o d u c i n g m o r e c o m p l e t e spectral 
i n f o r m a t i o n on some c l o s e b i n a r y s y s t e m s , w e have used a p h o t o m e t r i c 
s c a n n i n g system that y i e l d s i n t e r m e d i a t e b a n d w i d t h d a t a over an 
ext e n d e d spectral r a n g e . 

2 . T H E VUW S C A N N E R 

W a v e l e n g t h s e l e c t i o n in the s c a n n i n g p h o t o m e t e r is p r o v i d e d by a 
co n t i n u o u s l y r o t a t i n g f i l t e r w h e e l , i n c o r p o r a t i n g a v a r i a b l e c i r c u l a r 
f i l t e r w e d g e (OCLI, S a n t a R o s a C a l i f o r n i a ) . The w e d g e o c c u p i e s one 
180 d e g r e e segment of the f i l t e r wheel and p a s s e s light with a mean 
w a v e l e n g t h varying between 3 8 0 n m and 720nm, and an e f f e c t i v e p a s s b a n d 
of a p p r o x i m a t e l y 18nm. T h r e e UV i n t e r f e r e n c e f i l t e r s and a na r r o w Hp 
f i l t e r c o m p l e t e the set. The f i l t e r wheel is r o t a t e d by a steppe r 
m o t o r (200 steps per r e v o l u t i o n ) at about two r e v o l u t i o n s per second, 
and d i g i t i z e d light i n t e n s i t y d a t a is a c c u m u l a t e d under c o m p u t e r 
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control by w a y of a c o o l e d RCA 3 1 0 3 4 A p h o t o m u l t i p l i e r t u b e o p e r a t e d in 
si n g l e p h o t o e l e c t r o n c o u n t i n g m o d e . T h i s p h o t o m e t r i c system has been 
used to o b t a i n spectral d a t a on a number of p u l s a t i n g D e l t a Scuti 
stars (Trodahl and S u l l i v a n , 1 9 7 7 , S u l l i v a n and T r o d a h l , 1978) and a 
v a r i e t y of bright s o u t h e r n ' s t a n d a r d s ' ( T r o d a h l , S u l l i v a n and G i b b , 
1 9 8 1 ) . The a d v a n t a g e s of th i s p h o t o m e t r i c system are c l e a r : spectral 
d a t a are o b t a i n e d at a larger number of bett e r d e f i n e d w a v e l e n g t h 
r e g i o n s , c o m p a r e d w i t h t h e standa r d s y s t e m s . H o w e v e r , one pays for 
thi s in t e r m s of r e d u c e d p h o t o m e t r i c a c c u r a c y for a given o b s e r v i n g 
t i m e . T h i s r e s u l t s from a c o m b i n a t i o n of f a c t o r s , including a low 
f i l t e r t r a n s m i t t a n c e ( 3 0 % ) and c o n t i n u o u s r o t a t i o n of the f i l t e r 
w h e e l . With the aim of e v a l u a t i n g t h i s system for e c l i p s i n g b i n a r y 
s t a r s , w e have o b s e r v e d a number of bright s o u t h e r n o b j e c t s . 

3. B I N A R Y S T A R O B S E R V A T I O N S A N D A N A L Y S I S 

Using the Mt John O b s e r v a t o r y (Lake T e k a p o , N Z ) 61 cm p h o t o m e t r i c 
r e f l e c t o r in c o m b i n a t i o n w i t h our s c a n n i n g p h o t o m e t e r , w e have 
o b t a i n e d d a t a on the W UMa v a r i a b l e s AE Phe and € CrA over t h e period 
1983 - 1 9 8 5 . O b s e r v a t i o n s of individual stars c o n s i s t of 
a p p r o x i m a t e l y 5 00 a g g r e g a t e d spectral scans from the f i l t e r w h e e l . 
P r o g r a m star o b s e r v a t i o n s are i n t e r l e a v e d w i t h c o m p a r i s o n star 
o b s e r v a t i o n s in the r a t i o 3 to 1, and the c o m p a r i s o n star d a t a are 
used to d e d u c e a t m o s p h e r i c e x t i n c t i o n c o e f f i c i e n t s for all w a v e l e n g t h 
r e g i o n s of the f i l t e r w h e e l , using t h e standard m a g n i t u d e v e r s u s air 
m a s s linear r e l a t i o n s h i p . I n t e r m e d i a t e band spectral d e t e r m i n a t i o n s 
of the v a r i a b l e o b j e c t in units of the c o m p a r i s o n star, c o r r e c t e d for 
e x t i n c t i o n e f f e c t s , are o b t a i n e d via e s t i m a t e s of the c o m p a r i s o n star 
at the d i f f e r e n t air m a s s e s i n v o l v e d . 

Ideally, a n a l y s i s should p r o c e e d from t h i s point by i n c l u d i n g all the 
bin a r y spectral data in one m o d e l l i n g p r o c e d u r e . H o w e v e r , as a f i r s t 
step w e have isolated several spectral r e g i o n s of the data and f i t t e d 
the individual light c u r v e s in the s t a n d a r d w a y using a model 
d e v e l o p e d by B u d d i n g (Budding and Na j i m , 1 9 8 0 ) . This model t r e a t s a 
number of the d i s t o r t i o n s from spherical symmetry of the two 
c o m p o n e n t s by s e m i - a n a l y t i c m e t h o d s . B i n a r y m a s s r a t i o s w e r e f i x e d in 
each c a s e using s p e c t r o s c o p i c d a t a and s a t i s f a c t o r y fits w e r e 
o b t a i n e d . S p a c e l i m i t a t i o n s here p r e v e n t a d e t a i l e d d i s c u s s i o n of the 
f i t t i n g p a r a m e t e r s . T h e s e r e s u l t s will be p u b l i s h e d e l s e w h e r e . 
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D I S C U S S I O N 

Graham: 

t h a t p r a c t i c a l ? 

Sullivan: 

W i t h a f i l t e r wheel r o t a t i o n rate o f a b o u t 2 Hz y o u 
s h o u l d be a b l e to o b s e r v e t h r o u g h ( v a r i a b l e ) c l o u d . Is 

A t m o s p h e r i c t r a n s p a r e n c y c h a n g e s w i t h a period long 
c o m p a r e d to 0.5 sec s h o u l d have a r e l a t i v e l y small impact 

on the c o l o u r i n f o r m a t i o n . T h a t is the t h e o r y . H o w e v e r , I have found 
t h e p r a c t i c a l r e s u l t s on c l o u d y n i g h t s to be d i s a p p o i n t i n g . 

Graham: 

Sullivan: 

Ryan : 

Sullivan: 

H o w e x p e n s i v e are t h e s e f i l t e r s ? 

For t h e v i s i b l e w a v e l e n g t h s - $ U S 3 0 0 , in t h e I R ~ $ U S 3 0 0 0 . 

C o u l d y o u g i v e an e s t i m a t e , in m a g n i t u d e u n i t s , o f the 
p h o t o m e t r i c a c c u r a c y of y o u r s c a n n e r . 

D a t a a c c u r a c y , of c o u r s e , d e p e n d s on the o b s e r v a t i o n time. 
A c o m p a r i s o n w i t h t h e S t r b m g r e n u v b y s y s t e m is p r o b a b l y 

t h e b e s t w a y o f g a u g i n g t h e p o t e n t i a l a c c u r a c y o f the s y s t e m . We are 
a p p r o x i m a t e l y a f a c t o r o f 2 beh i n d in f i l t e r t r a n s m i t t a n c e and time is 
spe n t g a t h e r i n g d a t a f r o m m o r e spectral i n t e r v a l s . S o , d e p e n d i n g on 
w h e t h e r t h i s data is useful o r n o t , w e a r e b e t w e e n 2 to 10 t i m e s b e h i n d 
the u v b y s y s t e m in i n t e n s i t y p r e c i s i o n . 
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