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SYSTEM FOR IMPROVING SIGNAL-TO-NOISE 
RATIO OF A COMMUNICATION SIGNAL 

This invention r e l a t e s  t o  a system f o r  use i n  a ground s t a t i o n  
r a d i o  conununication rece ive r  f o r  improving t h e  signal-to-noise 
r a t i o  of weak s igna l s  received from d i s t a n t  spacecraf t .  

The signal- to-noise enhancement system 1 4  includes a super- 
conductive resonant  cav i ty  20 located  i n  a l i q u i d  helium type 
r e f r i g e r a t i o n  conta iner  21. The cav i ty  20 is energized with 
radio-frequency energy by s i g n a l  generator  24. The cavi ty  in -  
cludes a tuning s t u b  22 having a p iece  of semiconductor mater ia l  
23 mounted on t h e  end thereof .  The communication s i g n a l  i s  
supplied by t h e  f r o n t  end por t ion  of a ground s t a t i o n  rece iver  
represented by u n i t s  10-13. Such s i g n a l  modulates a l i g h t  source 
27 which is o p t i c a l l y  coupled t o  t h e  semiconductor mater ia l  23 by 
a f i b e r  o p t i c  bundle 28. This  v a r i e s  t h e  d i e l e c t r i c  constant  
of t h e  semiconductor ma te r i a l  which, i n  tu rn ,  va r i e s  t h e  resonant .  
frequency of t h e  cav i ty  20. The consequent va r i a t ions  i n  t h e  
frequency of t h e  radio-frequency o s c i l l a t i o n s  i n  t h e  cavi ty  20 
a r e  sensed by a phase de tec to r  30. Such de tec to r  30 produces 
a r e p l i c a  of t h e  o r i g i n a l  conmunication s i g n a l  supplied t o  t h e  
modulator 29, except t h a t  t h e  signal- to-noise r a t i o  of t h e  re- 
p l i c a  s i g n a l  i s  considerably improved. The r e p l i c a  s igna l  is  
supplied t o  t h e  remainder of t h e  communication receiver  repre- 
sented  i n  p a r t  by u n i t s  15 and 16. 

The primary novelty of t h e  invention lies i n  t h e  use of t h e  
photo-die lec t r ic  e f f e c t  of a semiconductor p iece  located i n  a re-  
sonant cavi ty  f o r  purposes of improving t h e  signal-to-noise r a t i o  
of a communication rece iver .  Novelty may a l s o  re s ide  i n  t h e  
broader concept of using a con t ro l l ab le  high Q resonant device 
f o r  t h i s  purpose, a p a r t  from whether o r  not  semiconductor ma te r i a l  
i s  the p a r t i c u l a r  agency which i s  used t o  provide t h e  cont ro l  
function.  It appears t h a t  a s  much as an e i g h t  t o  t e n  decibel  
improvement i n  s ignal- to-noise r a t i o  may be obtainable.  
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