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A B S T R A C T . A p h o t o m e t r i c system c a p a b l e of s i m u l t a n e o u s dual channel 
o p e r a t i o n has been d e v e l o p e d for use in N Z . The p h o t o m e t e r head unit, 
d e v e l o p e d and c o n s t r u c t e d by the U n i v e r s i t y of T e x a s at A u s t i n , 
p e r m i t s s i m u l t a n e o u s o b s e r v a t i o n of two stars using s u i t a b l e o p t i c s 
and m e c h a n i c a l l y c o u p l e d p h o t o m u l t i p l i e r s y s t e m s . T h e i n s t r u m e n t a t i o n 
and control system is c e n t r e d around a DEC m i c r o / P D P - 1 1 c o m p u t e r and 
i n c o r p o r a t e s general p u r p o s e h a r d w a r e and s o f t w a r e d e v e l o p e d 
s p e c i f i c a l l y for the system. 

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

T h e r e is no doubt that a re s e a r c h p r o g r a m m e for a small t e l e s c o p e 
should i n c l u d e p h o t o m e t r y of v a r i a b l e s t a r s . M o n i t o r i n g s t e l l a r 
v a r i a b i l i t y using g r o u n d - b a s e d t e l e s c o p e s is, of c o u r s e , limited by 
at m o s p h e r i c d i s t u r b a n c e s and, in p a r t i c u l a r the su b t l e c h a n g e s in 
at m o s p h e r i c t r a n s p a r e n c y that s o m e t i m e s a c c o m p a n y an o t h e r w i s e good 
n i g h t . S i m u l t a n e o u s o b s e r v a t i o n of a co m p a r i s o n star along w i t h the 
star of int e r e s t is an o b v i o u s and now well e s t a b l i s h e d a p p r o a c h to 
this p r o b l e m . A number of y e a r s o b s e r v i n g e x p e r i e n c e with N e w 
Z e a l a n d ' s island c l i m a t e has c o n v i n c e d us that t h e two channel 
a p p r o a c h is a virtual n e c e s s i t y for a c c u r a t e and r e l i a b l e p h o t o m e t r y , 
e s p e c i a l l y w h e r e r e l a t i v e l y short i n t e g r a t i o n t i m e s are i n v o l v e d . For 
our two channel system, w e have c h o s e n the o p t i o n of using a div i d e d 
light path and two p h o t o m u l t i p l i e r s y s t e m s . A n o t h e r approach c o m b i n e s 
a s i n g l e p h o t o m u l t i p l i e r w i t h a fast c h o p p i n g m e t h o d , e n a b l i n g 
e f f e c t i v e s i m u l t a n e o u s o b s e r v a t i o n of two stars for t i m e scales long 
r e l a t i v e to the c h o p p i n g p e r i o d . T h i s has the a d v a n t a g e of avoiding 
any d i f f e r e n t i a l d r i f t s b e t w e e n two p h o t o m u l t i p l i e r t u b e s , but 
p h o t o m e t r i c e f f i c i e n c y is halv e d . A l t h o u g h r e c e n t d e v e l o p m e n t s in 
high e f f i c i e n c y 2D d e t e c t o r s (such as the c h a r g e c o u p l e d d e v i c e s ) now 
m a k e t h i s a pr e f e r r e d o p t i o n , the c u r r e n t high capital c o s t s involved 
will not fit w i t h i n our small t e l e s c o p e b u d g e t . 

109 

J. B. Hearnshaw and P. L. Cottrell (eds.), Instrumentation and Research Programmes for Small Telescopes, 109-110. 

© 1986 by the IAU. 

https://doi.org/10.1017/S0074180900151204 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900151204


110 D.J. SULLIVAN AND A. VAN DER PEET 

2 . HARDWARE 

T h e T e x a s p h o t o m e t e r - t e l e s c o p e unit e m p l o y s a standard light path for 
t h e p r i m a r y c h a n n e l : light r e a c h e s the m a i n p h o t o m u l t i p l i e r via an 
ap e r t u r e , a fil t e r wheel d r i v e n by a steppe r m o t o r , and a fa b r y lens 
for imaging t h e t e l e s c o p e m i r r o r on the p h o t o c a t h o d e . A 45 d e g r e e 
m i r r o r c o n t a i n i n g a hole for the p r i m a r y channel is po s i t i o n e d at the 
e n t r a n c e to the p h o t o m e t e r , and an a d j u s t a b l e 2D slide a r r a n g e m e n t 
p e r m i t s a c c u r a t e location of a second s t e l l a r image in a na r r o w 
a n n u l u s in th e field s u r r o u n d i n g the p r i m a r y o b j e c t . T h i s o f f s e t 
g u i d i n g m e c h a n i s m can be used d i r e c t l y , . o r a flip m i r r o r a l l o w s 
r e d i r e c t i o n of the light to a second s m a l l e r p h o t o m u l t i p l i e r , via an 
ap e r t u r e , s t e p p i n g m o t o r - c o n t r o l l e d f i l t e r wheel and f a b r y l e n s . 

D a t a a c q u i s i t i o n and control for the system is ac c o m p l i s h e d using a 
DEC m i c r o / P D P - 1 1 , f e a t u r i n g a 10 Mb y t e hard disk and 5l inch f l o p p y 
d i s k s . A number of special p u r p o s e b o a r d s have been c o n s t r u c t e d . 
S i n g l e p h o t o e l e c t r o n p u l s e s from the p h o t o m u l t i p l i e r s are a m p l i f i e d 
and shaped using u n i t s s i m i l a r to Ta y l o r (Taylor, 1 9 8 0 ) , and t h e s e 
e n t e r the c o m p u t e r e n v i r o n m e n t via c o u n t e r / b u f f e r h a r d w a r e on one 
i n t e r f a c e b o a r d . The o t h e r i n t e r f a c e unit f e a t u r e s items for a n a l o g u e 
d i s p l a y , s t e p p e r m o t o r control and t i m e s y n c h r o n i s a t i o n with an 
external c r y s t a l - c o n t r o l l e d c l o c k . 

3 . SOFTWARE 

A general p u r p o s e s o f t w a r e p a c k a g e for the c o m p u t e r system has been 
p r o d u c e d . It f o l l o w s the f r a m e w o r k of a pa c k a g e p r o d u c e d p r e v i o u s l y 
for a n o t h e r system ( S u l l i v a n , 1 9 8 2 ) , but i n c o r p o r a t e s new f e a t u r e s 
p r o v i d e d by t h e m i c r o / P D P - 1 1 . Control o f , and r e s p o n s e s t o , external 
h a r d w a r e are handled by the m u l t i p l e p r i o r i t y i n t e r r u p t system, w h i l e 
b a c k g r o u n d r o u t i n e s p e r f o r m a r a n g e of ta s k s that are not t i m e -
c r i t i c a l . An importa n t c o m p o n e n t in the s o f t w a r e p a c k a g e (as w i t h any 
m o d e r n i n s t r u m e n t ) are r o u t i n e s w h i c h a l l o w r e a l - t i m e d i s p l a y of th e 
i n c o m m i n g d a t a s t r e a m s in a va r i e t y of w a y s . The s o f t w a r e has been 
kept as general as p o s s i b l e in ord e r to allow f l e x i b l e d e v e l o p m e n t for 
a number of pr o p o s e d p r o g r a m m e s r a n g i n g from h i g h - s p e e d p h o t o m e t r y to 
m u l t i p l e - f i l t e r p h o t o m e t r y of e c l i p s i n g binary s t a r s . 
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