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INTRODUCTION 

SIS r e c e i v e r s h a v e h i g h e r s e n s i t i v i t y t h a n S c h o t t k y d i o d e 
r e c e i v e r s . The SIS mixer , howeve r , must be c o o l e d a t 4 K 
l eve l , and e i t h e r a GM (Gifford-McMahon) + JT ( Jou le - Thomson) 
r e f r i g e r a t o r or l iquid helium is used. There fo re , SIS r e c e i v e r s 
a r e u s u a l l y much l a r g e r and h e a v i e r t h a n S c h o t t k y d i o d e 
r e c e i v e r s which a r e u s u a l l y coo led by a GM r e f r i g e r a t o r on ly . 

Kuriyama e t a l . C1> d e v e l o p e d a GM r e f r i g e r a t o r u s i n g 
Er3Ni as a r e g e n e r a t o r ma te r i a l which achieved t o coo l a t 4 K 
l eve l . 

In t h i s work, t h e SIS r e c e i v e r was c o n s t r u c t e d and inves ­
t i g a t e d , which was c o o l e d be low 4 K by t h e GM r e f r i g e r a t o r 
wi th Er 3 Ni . I t r e s u l t e d in t h e SIS r e c e i v e r which was abou t 
t he same s i ze and weight as a u s u a l S c h o t t k y diode r e c e i v e r . 

CONSTRUCTION 

Figure 1 shows a p h o t o g r a p h of t h e SIS r e c e i v e r . I t i s 720 mm 
in he ight , 260 mm in l eng th , and 260 mm in width, and t h e t o t a l 
weight is 35 kg. The c ryogen ic p a r t of t h e SIS r e c e i v e r c o n ­
s i s t s of a t w o - s t a g e GM r e f r i g e r a t o r w i t h E r 3 Ni a n d a 4 K 
s t a g e mounted on t h e second s t a g e of t h e GM r e f r i g e r a t o r . The 
4 K s t a g e c o n s i s t s of a c o r r u g a t e d f e e d horn , a c r r o s g u i d e 
coup le r , an SIS mixer, an i s o l a t o r and an IF amplif ier . 

The c a l c u l a t e d hea t load was a b o u t 220 mW fo r t h e second 
s t a g e , whe re t h e f i r s t and second t e m p e r a t u r e s were assumed 
35 K and 4.2 K, r e s p e c t i v e l y . 
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EXPERIMENTAL RESULT 

The r e f r i g e r a t i o n capac i t y of t h e GM r e f r i g e r a t o r wi th Er3Ni 
was i n v e s t i g a t e d . The r e f r i g e r a t i o n c a p a c i t y a t 4.2 K was 580 
mW w i t h o u t t h e f i r s t s t a g e h e a t l o a d , and 430 mW wi th t h e 
f i r s t s t a g e h e a t load of 5 W. 

The coo l ing performance of t h e SIS r e c e i v e r was a l s o in­
v e s t i g a t e d . The coo l down time from t h e room t empe ra tu r e to 4 
K l e v e l was a b o u t 4.5 h o u r s . The lowest t e m p e r a t u r e of 3.4 K 
was achieved a t t h e SIS mixer. 

This SIS r e c e i v e r was i n s t a l l e d on t h e 45 m e t e r a n t e n n a 
a t Nobeyama Radio O b s e r v a t o r y and has been used fo r radio 
as t ronomica l o b s e r v a t i o n s . During more t han 3000 h o u r s ope ra ­
t ion , t h e SIS mixer t e m p e r a t u r e was always l e s s than 4 K. 

CONCLUSION 

A compact SIS r ece ive r , 720 mm in he igh t , 260 mm in l eng th , 260 
mm in width and 35 kg in weight, was d e v e l o p e d by u s i n g t h e 
GM r e f r i g e r a t o r with Er3Ni. This SIS r e c e i v e r was i n s t a l l e d on 
t h e 45 m e t e r a n t e n n a a t NRO and h a s b e e n u s e d f o r r a d i o 
as t ronomica l o b s e r v a t i o n s more than 3000 h o u r s . 
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I ' igure 1 
Pho tograph of 
i tie SIS r e c e i v e r 
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