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ABSTRACT· CIROI (China InfraRed Optical Interferometry) 
Project would be probably divided into three stages: 
prototype, moderate aperture, and large aperture. The 
prototype with two c o l l e c t i o n apertures o f 10 cm and basel ine 
of 12 m for f i r s t tes t ing stage i s being manufactured. 

1. Introduction 

S te l l a r interferometry has been developed very rapidly during 
the past two decades, and manifested tremendous potent ia l for 
both astrometry and ast rophysics . I t i s expected that some 
new d i scove r i e s in astronomy and new resul ts with high 
angular resolut ion and high prec i s ion w i l l be obtained in 
1990s when SUSI, IOTA, AOI and BOA, e t c . come into use, and 
more important contr ibut ions to astronomy w i l l appear af ter 
VLTI, KIA, and OVLA e t c . are completed. There i s no doubt 
that s t e l l a r interferometry w i l l play very important r o l e in 
o p t i c a l astronomy in the next century. An obvious trend o f 
development for large te lescopes i s to combine large 
apertures with adaptive op t i c s and interferometry. In China, 
under the economic condi t ion in a developing country, CIROI 
p ro jec t i s one of the developing f i e l d s in astronomy and 
would work on both o p t i c a l and infrared region, and be 
divided into three stages: prototype, moderate apertures and 
large apertures. The las t one w i l l depend on a p ro jec t o f 
bui lding large t e l e s c o p e ( s ) which i s under considerat ion. 

2 . Prototype 

The prototype o f CIROI i s used mainly for demonstrating 
technical a v a i l a b i l i t y , and for developing software in both 
cont ro l system and astronomical subjec ts . At the f i r s t 
tes t ing phase, only two s ideros ta ts with diameter o f 20 cm 
(the c o l l e c t i o n aperture i s 10 cm) form a north-south 
basel ine of 12 m. After tes t ing , one or two more s ideros ta t s 
would be added poss ib ly in the east or west, and the north-
south basel ine would be extended up to 40 m. 
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2 - 1 SIDEROSTAT 

The t w o A l t - A z i m u t h m o u n t i n g s i d e r o s t a t s b o t h r e f l e c t t h e 

i n c o m i n g s t a r l i g h t t o t h e e a s t w i t h an a l t i t u d e o f 35° · The 

l i g h t beams a r e t h e n r e f l e c t e d h o r i z o n t a l l y b y t w o f i x e d 

m i r r o r s and e n t e r t h e C e n t r a l O p t i c a l L a b . t h r o u g h vacuum 

p i p e s . W i t h t h i s d e s i g n , t h e s k y c o v e r a g e o f t h e i n t e r f e r o m e -

t e r c o u l d r e a c h a w i d e s p a n o f d e c l i n a t i o n . The s i d e r o s t a t s 

a r e d r i v e n b y m i c r o s t e p p i n g m o t o r s w i t h r e s o l u t i o n o f 0 . 0 4 

a r c s e c . E a c h s i d e r o s t a t w i l l b e c o n t r o l l e d b y a s i n g l e c h i p 

c o m p u t e r ( 8 0 9 8 ) , w h i c h c o m m u n i c a t e s w i t h t h e m a s t e r c o m p u t e r 

IBM PC 8 0 3 8 6 . E a c h a x i s o f t h e s i d e r o s t a t s i s c o n n e c t e d w i t h 

an o p t i c a l e n c o d e r w i t h t h e r e s o l u t i o n o f 1 a r c s e c . The 

a z i m u t h a x i s w i t h a s p e c i a l d e s i g n (Wang e t a l . , 1 9 9 1 ) 

w o u l d make t h e f i d u c i a l p o i n t v e r y s t a b l e i n s p a c e . 

2 . 2 STAR TRACKER 

The d e s i g n o f s t a r t r a c k e r i s s i m i l a r t o t h e o n e u s e d i n 

MARK I I I ( S h a o e t a l . , 1 9 8 8 ) e x c e p t t h e d e t e c t o r . F o u r PMTs 

w i l l b e u s e d t o d e t e c t q u a d r i f i d i m a g e s d i v i d e d b y a p y r a m i d , 

o r a p a i r o f q u a d r a n t d e t e c t o r s l i k e t h o s e u s e d i n SUSI 

( D a v i s e t a l . , 1 9 9 1 ) f o r b o t h beams o f t h e t w o a rms a l t e r n a -

t i v e l y b y u s i n g a c h o p p e r ( X u e t a l . , 1 9 9 2 ) . E a c h t i l t m i r r o r 

i s d r i v e n b y t w o PZTs w i t h t h e r e s o l u t i o n o f 0 . 0 5 a r c s e c and 

t h e a d j u s t a b l e r a n g e f o r t r a c k i n g s t a r l i g h t i s £ 2 0 a r c s e c 

w i t h 100 Hz o f s e r v o b a n d w i d t h . 

2 . 3 OPTICAL PATH LENGTH COMPENSATOR (OPLC) 

W i t h same d e s i g n , e a c h o f t h e t w o OPLC c o n s i s t s o f a c a t ' s 

e y e r e t r o r e f l e c t o r m o v i n g o n a r a i l o f 3 m, w h i c h i s d r i v e n 

b y a m i c r o s t e p p i n g m o t o r w i t h t h e r e s o l u t i o n o f a f e w m i c r o n s 

p e r s t e p . The PZT m o u n t e d o n t h e b a c k o f t h e s e c o n d a r y m i r r o r 

o f t h e c a t ' s e y e d r i v e s t h e s m a l l m i r r o r w i t h t h e r e s o l u t i o n 

o f a f e w h u n d r e d t h o f m i c r o n . One o f t h e OPLC m o v e s d u r i n g 

o b s e r v a t i o n w h i l e t h e o t h e r s i t s a t a c a l c u l a t e d p o s i t i o n , 

and t h e i r m o t i o n s a r e b o t h m o n i t o r e d t o an a c c u r a c y b e t t e r 

t h a n 1 m i c r o n b y l a s e r m e t r o l o g y s y s t e m . 

2 . 4 FRINGE DETECTOR 

Two PMTs w i l l b e u s e d f o r d e t e c t i n g f r i n g e s , p e r h a p s w i t h 

c o o l i n g s y s t e m a r o u n d e a c h PMT. 

2 . 5 CONTROL SYSTEM 

IBM PC 8 0 3 8 6 c o m p u t e r w i l l s e r v e a s t h e m a s t e r c o m p u t e r w h i c h 

d o e s a l l t h e c a l c u l a t i o n s f o r OPLC p o s i t i o n i n g and m o v i n g , 

https://doi.org/10.1017/S0074180900107508 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900107508


173 

s i d e r o s t a t p o i n t i n g and s o o n , and c o m m u n i c a t e s w i t h a l l t h e 

s i n g l e c h i p c o m p u t e r s f o r d i f f e r e n t p a r t s o f t h e i n t e r f e r o m e -

t e r . C l a n g u a g e and UNIX s y s t e m a r e u s e d . 

We t r y t o a s s e m b l e t h e p r o t o t y p e b y t h e e n d o f 1 9 9 3 , and g e t 

t h e f i r s t l i g h t and t h e f i r s t f r i n g e b y t h e summer o f 1 9 9 4 . 

3 . M o d e r a t e A p e r t u r e 

A t t h e f i r s t s t a g e , t h r e e e l e m e n t s a r e m o v a b l e i n Y - s h a p e d o r 

L - s h a p e d c o n f i g u r a t i o n , and e a c h arm w o u l d b e 40 m l o n g , 

w h i c h c o u l d w o r k o n b o t h i n f r a r e d and o p t i c a l ( m u l t i - r o ) w a v e 

r e g i o n . The d i a m e t e r s o f s i d e r o s t a t s and c o l l e c t i o n a p e r t u r e 

a r e a b o u t 60 cm a n d 4 0 cm r e s p e c t i v e l y . A l s o t h e y c o u l d w o r k 

a s s y n t h e s i s a p e r t u r e . A t t h e s e c o n d s t a g e , t w o o r t h r e e m o r e 

e l e m e n t s w i l l b e a d d e d t o t h e s y s t e m , i n o r d e r t o d o i m a g e 

r e c o n s t r u c t i o n . 

The s i d e r o s t a t s m o u n t i n g , OPLC and t i l t m i r r o r s w i l l b e 

s i m i l a r t o t h o s e i n t h e p r o t o t y p e and some p a r t s o f t h e 

p r o t o t y p e w i l l b e u s e d f o r t h e m o d e r a t e a p e r t u r e i n t e r f e r -

o m e t e r . Some k i n d o f d e t e c t o r a r r a y w i l l b e u s e d . 

4. L a r g e A p e r t u r e 

A t t h i s moment , we c o u l d s a y n o t h i n g m o r e t h a n m e n t i o n e d i n 

t h e i n t r o d u c t i o n . O n l y o n e t h i n g w h i c h s h o u l d b e p o i n t e d o u t 

t h a t t h e m o d e r a t e a p e r t u r e s w i t h f i v e o r s i x s i d e r o s t a t s 

m i g h t b e c o m b i n e d w i t h a l a r g e t e l e s c o p e a b o u t 4 m o f 

a p e r t u r e t o f o r m an o p t i c a l and i n f r a r e d i n t e r f e r o m e t e r a r r a y 

w i t h b a s e l i n e u p t o 3 0 0 m o r e v e n l o n g e r , w h i c h w o u l d b e t h e 

l a s t s t a g e o f CIROI p r o j e c t . 

The f i r s t s t a g e o f CIROI p r o j e c t h a s b e e n f u n d e d b y t h e 

C h i n e s e A c a d e m y o f S c i e n c e s and t h e N a t i o n a l A s t r o n o m i c a l 

C o m m i t t e e . 
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