
A 75cm A L T - A Z T E L E S C O P E WITH S H O R T T I M E F O C U S E X C H A N G I N G S Y S T E M 

S y u z o Isobe , Nobu o S h i n o h a r a , and H i d e h i k o A g a t a 
1: T o k y o A s t r o n o m i c a l O b s e r v a t o r y , 2 - 2 1 - 1 , O s a w a , M i t a k a , 

T o k y o , Japan 
2: Sundai S e n i o r High S c h o o l , 6 - 1 - 1 0 , O j i , K i t a - k u , T o k y o , 

Japan 

A B S T R A C T . The Sundai s e n i o r high school built a t e l e s c o p e w i t h an alt-
az m o u n t i n g and an a p e r t u r e of 75cm. A p h o t o g r a p h i c c a m e r a at the 
p r i m e f o c u s , and an SIT c a m e r a , a photomulti.plier, and a s p e c t r o g r a p h 
at the N a s m y t h f o c u s are p r e p a r e d . T i m e n e e d e d for the e x c h a n g e 
b e t w e e n i n s t r u m e n t s is in less than a m i n u t e . T h e r e f o r e , e f f e c t i v e 
o b s e r v a t i o n s are p e r f o r m e d by c h a n g i n g the i n s t r u m e n t s w h i c h are p r o p e r 
for the sky c o n d i t i o n at the o b s e r v e d n i g h t . 

The t e l e s c o p e of the Sundai O b s e r -
v a t o r y at K i t a - K a r u i z a w a ( S O K ) is 
not o n l y the f i r s t real a l t - a z 
t e l e s c o p e in J a p a n , but also the 
f i r s t w o r k i n g t e l e s c o p e w i t h 
h o n e y c o m b p r i m a r y m i r r o r in the 
w o r l d p r o d u c e d by R o g e r Angel at 
the S t e w a r d O b s e r v a t o r y . The P C -
8 8 0 0 m i c r o - c o m p u t e r w i t h 8 bits 
c o n t r o l s its p o i n t i n g and d r i v i n g 
in an a c c u r a c y of 0!5 and 6" in 
open loop, r e s p e c t i v e l y . T h e r e 
is a f l i p - f l o p top ring b e t w e e n 
the p r i m a r y and N a s m y t h foci w h i c h 
m a k e s a quick e x c h a n g e b e t w e e n two 
foci p o s s i b l e . H o w e v e r , this s y s -
tem gives o n l y t i g h t s p a c e for an 
ins t r u m e n t of the p r i m e f o c u s 
w h i c h is a p h o t o g r a p h i c c a m e r a . 
T h e r e are two N a s m y t h foci b e t w e e n 
w h i c h o n e can c h a n g e by t i l t i n g 
the t e r t i a r y m i r r o r in 90 . Si n c e 
the t e l e s c o p e was built f o r school 
p u p i l s to look at p l a n e t s , s t a r s , 
n e b u l a e , and c l u s t e r s , one of the 
N a s m y t h f o c u s is used f o r o n l y 
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eye o b s e r v a t i o n s . At the o t h e r 
N a s m y t h f o c u s , t h e r e is the N a s -
myth p l a t f o r m w h i c h does not 
c h a n g e h e i g h t during the e q u a t o -
rial m o t i o n b e c a u s e of the alt-
az m o u n t i n g . T h r e e i n s t r u m e n t s 
are p e r m a n e n t l y fixed on the 
p l a t f o r m . An SIT c a m e r a on the 
line of e l e v a t i o n axis is set on 
an i n s t r u m e n t a l r o t a t o r to con-
p e n s a t e the f i e l d r o t a t i o n 
b e c a u s e of al t - a z m o u n t i n g . 
We are able to o b t a i n two d i m e n -
sional i m a g e s down to the 15th F i g u r e 2 . A f l i p - f l o p top ring b e t -
m a g n i t u d e w i t h 1 m i n u t e i n t e g r a - ween the P r i m e and N a s m y t h f o c i , 
tion of a real t i m e f r a m e m e m o r y . 
In f r o n t of the N a s m y t h focal 
p l a n e , a d i c h r o i c m i r r o r is . 
inse r t e d to g i v e s t e l l a r light 
into e i t h e r a p h o t o m u l t i p l i e r or 
a s p e c t r o m e t e r . T h i s kind of 
cha n g e is done in a few s e c o n d s . 
The p h o t o m e t e r c o n t a i n s normal 
U, B, V f i l t e r s and the o t h e r 
3 f i l t e r s will be set. T h e 
sp e c t r o m e t e r has d i s p e r s i o n s of 
20A / m m and 2 0 0 A / m m . U s i n g 
a d e t e c t o r w i t h 3 stage m i c r o -
channel p l a t e and MOS c a m e r a , we 
are able to o b s e r v e down to 12th 
m a g n i t u d e in 10 m i n u t e i n t e g r a - F i g u r e 3. The t e r t i a r y m i r r o r set 
t i o n . S i n c e the o b s e r v a t i o n a l on the e l e v a t i o n a x i s , 
site is not good e n o u g h , o u r 
s y s t e m for e x c h a n g i n g o b s e r v a -
tional i n s t r u m e n t s in short time 
m a k e s e f f e c t i v e o b s e r v a t i o n s 
p o s s i b l e . 

TV camera 

meter* F i g u r e 4. A r r a n g e m e n t of S I T , p h o t o -
m e t e r , and s p e c t r o m e t e r on the 
Nasmyth p l a t f o r m . 
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