
analysis proves that the patterns of moire interferometry and geometrical 

moire are governed by identical relationships. 
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USE OF A Hglg SOLID STATE DETECTOR IN GAMMÂRAY DENSIMETRY 
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Most of the y -dens ime te r s now in use have an i o n i z i n g chamber a s a 
d e t e c t o r . The r a t e measurement i s q u i t e s t a b l e , but the f a c t t h a t a l l the 
p h o t o n s a r e c o u n t e d , w i t h o u t e n e r g y s e l e c t i o n , l e a d s t o s e r i o u s 
p e r t u r b a t i o n s due t o t h e b u i l d - u p e f f e c t (a s e c o n d a r y r a d i a t i o n - m a t t e r 
i n t e r a c t i o n e f f e c t , g e n e r a t i n g low-energy photons, which competes wi th t he 
n o r m a l Beei—Lambert a b s o r p t i o n e f f e c t ) . The a l t e r n a t i v e use of a 
s c i n t i l l a t o r - d e t e c t o r ( p e r m i t t i n g t h e s e l e c t i o n of t h e d e s i r e d medium^ 
e n e r g y p h o t o n s ) s o l v e s t h e p r o b l e m , b u t h a s a n o t h e r d i s a d v a n t a g e , t h e 
i n s t a b i l i t y of t h e c o u n t i n g r a t e , due t o dependence on t h e h i g h - v o l t a g e 
a p p l i e d and the ambient t empera ture ( the b u i l t - i n p h o t o m u l t i p l i e r be ing the 
main source of i n s t a b i l i t y ) . 

We h a v e b u i l t a new t y p e of y - d e n s i m e t e r , w o r k i n g w i t h a m e r c u r i c 
i o d i d e s o l i d s t a t e d e t e c t o r ( b u i l t by t h e Yissum Co. J e r u s a l e m ) . The 
count ing r a t e i s independent of the a p p l i e d high v o l t a g e and the ambient 
t empera tu re , w i th in the ranges 200 to 1100 V and 20 to 60°C. 

The p o s s i b i l i t y of c o l l e c t i n g , d u r i n g weeks , r a t e f i g u r e s w i t h 
i n t e r n a l d e v i a t i o n s no g r e a t e r than ±2, p e r m i t t e d i n t r o d u c i n g improvements 
in the c a l i b r a t i o n of the ins t rument . The o f ten-used l i n e a r i z a t i o n of the 
d e n s i t y / c o u n t i n g - r a t e r e sponse cu rve i s of course i n c o r r e c t , the dependence 
b e i n g e x p o n e n t i a l . However , a l s o t h e improved method of b u i l d i n g an 
e x p o n e n t i a l curve between the two c a l i b r a t e d l i m i t s of the d e n s i t y - r a n g e i s 
i n a c c u r a t e , b e c a u s e t h e p - f a c t o r of t h e a b s o r p t i o n - e q u a t i o n ( = t h e m a s s -
a b s o r p t i o n - c o e f f i c i e n t , MAC), which depends on the atomic composit ion of 
t h e medium, c h a n g e s c o n t i n u o u s l y w i t h i n t h e measu red d e n s i t y r a n g e . 
T h e r e f o r e , t h e b u i l d i n g of an a c c u r a t e r e s p o n s e - c u r v e r e q u i r e s t h e 
s p l i t t i n g of the range i n t o s e v e r a l s u b - s e c t i o n s ; the c o r r e l a t i v e v a l u e s of 
the d e n s i t y / c o u n t i n g - r a t e p a i r of each l i m i t between two s u b - s e c t i o n s a r e 
e x p e r i m e n t a l l y measu red , t h e mean MAC v a l u e w i t h i n each s u b - s e c t i o n i s 
c a l c u l a t e d and in t h i s way a new p o l y e x p o n e n t i a l cha in-shaped c a l i b r a t i o n 
c u r v e i s b u i l t ; such a cu rve a f fo rds inc reased p h y s i c a l accuracy. 

We h a v e added a m i c r o p r o c e s s o r w i t h a s p e c i a l p rogram t o t h e 
i n s t r u m e n t . When p u t i n c a l i b r a t i o n mode, t h e i n s t r u m e n t a u t o m a t i c a l l y 
r e c o r d s t h e s e v e r a l c o r r e l a t i v e f i g u r e p a i r s , c a l c u l a t e s a l l t h e MAC 
v a l u e s , b u i l d s t h e p o l y - e x p o n e n t i a l c h a i n c u r v e and s t o r e s i t i n t h e 
memory. When put in m e a s u r i n g mode, t h e i n s t r u m e n t r e a d s t h e c o u n t i n g 
r a t e s , t r a n s f o r m s them t o d e n s i t y v a l u e s t h r o u g h t h e i n t e r n a l l y s t o r e d 
c a l i b r a t i o n t a b l e and d i r e c t l y d i s p l a y s t he d i g i t a l d e n s i t y f i gu re . 

We have b u i l t a p r o t o t y p e of the ins t rument , which has s u c c e s s f u l l y 
passed f i e l d t e s t s . A commercial v e r s i o n w i l l be b u i l t soon. 
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