
24 

o t h e r  examination. n 

CONCLUSTON 

The ECAT is  a complete pos i t ron  imaging system capable o f  providing 

high c o n t r a s t ,  h igh r e so lu t ion ,  q u a n t i t a t i v e  images i n  both a 2 dimensional and 

tomographic format.  The f l e x i b i l i t y  of t h i s  system i n  i ts  va r ious  image 

mode opt ions  allows i t  t o  be used for a wide v a r i e t y  of imaging problems. 

The geometric and phys ica l  design of t h e  ECAT inhe ren t ly  provides  f o r  high 

image q u a l i t y .  

r a d i a t i o n  i s  accomplished by using r e l a t i v e l y  l a r g e  d e t e c t o r  bank sepa ra t ion  

d is tanced  (100 an) and well  designed s i n g l e  plane s l i t  s h i e l d s  which reduce 

de tec t ion  of  r a d i a t i o n  o r i g i n a t i n g  o u t s i d e  t h e  p lane  of  i n t e r e s t .  

r a t i o  o f  s c a t t e r e d  t o  unsca t t e red  coincidence is inve r se ly  propor t iona l  t o  t h e  

square of  t h e  d i s t a n c e  between d e t e c t o r s  (ie, doubling d reduces s c a t t e r  f r a c t i o n  

by 4 ) .  Increas ing  d a l s o  reduces t h e  t r u e  coincidence e f f i c i ency  p e r  d e t e c t o r  

pa i r  by d . However, as d . i n c r e a s e s  more d e t e c t o r s  can be added and s i n c e  t h e  

de t ec t ion  e f f i c i e n c y  i n  a n n i h i l a t i o n  coincidence de tec t ion  inc reases  as t h e  

square o f  t h e  number of d e t e c t o r s  (8) t h i s  completely o f f s e t s  t h e  reduct ion i n  
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e f f i c i ency  f o r  each de tec to r .  Therefore,  t h e  l a r g e  d e t e c t o r  s epa ra t ion  d i s t ance  

reduces t h e  scatter f ract ion without any loss of system de tec t ion  e f f i c i ency .  

S ince  t h e  scatter f r a c t i o n  is also d i r e c t l y  propor t iona l  t o  t h e  3rd power of 

the opening i n  t h e  s l i t  s h i e l d s  (23) t h i s  design aspec t  of  the. ECAT f u r t h e r  

reduces t h e  s c a t t e r  f r a c t i o n .  

The r e l a t i v e l y  l a r g e  va lue  o f  d a l s o  provides  b e t t e r  uniformity of  r e s o l u t i o n  

wi th  depth (8-11). 

2 a 
Since  t h e  random coincidence f r a c t i o n  is a l s o  inve r se ly  propor t iona l  t o  d , 

t h e  ECAT design e x h i b i t s  a low occurrence o f  random coincidences.  

s h i e l d s  and d e t e c t o r  sh i e ld ing  dramat ica l ly  reduces random coincidences by 
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