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(j>4)  Radiation  image  storage  panel. 
©  A  radiation  image  storage  panel  comprising  a  support,  a 
phosphor  layer  which  comprises  a  binder  and  a  stimulable 
phosphor  dispersed  therein,  an  adhesive  layer  and  a  protec- 
tive  film,  superposed  in  this  order,  characterized  in  that  said 
adhesive  layer  is  colored  with  a  colorant  capable  of  absorb- 
ing  a  portion  of  stimulating  rays  for  the  stimulable  phosphor. 
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BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   a  r a d i a t i o n   image  s t o r a g e  

p a n e l   e m p l o y e d   in  a  r a d i a t i o n   i m a g e   r e c o r d i n g   and  r e p r o -  

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

p a r t i c u l a r l y ,   to  a  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   c o m p r i s -  

i ng   a  s u p p o r t ,   a  p h o s p h o r   l a y e r   w h i c h   c o m p r i s e s   a  s t i m u l -  

a b l e   p h o s p h o r ,   an  a d h e s i v e   l a y e r   and  a  p r o t e c t i v e   f i l m ,  

s u p e r p o s e d   in   t h i s   o r d e r .  

DESCRIPTION  OF  PRIOR  ARTS 

Fo r   o b t a i n i n g   a  r a d i a t i o n   i m a g e ,   t h e r e   has   b e e n   c o n -  

v e n t i o n a l l y   e m p l o y e d   a  r a d i o g r a p h y   u t i l i z i n g   a  c o m b i n a -  

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

t a i n i n g   a  p h o t o s e n s i t i v e   s i l v e r   s a l t   m a t e r i a l   and  a  r a -  

d i o g r a p h i c   i n t e n s i f y i n g   s c r e e n .  

As  a  m e t h o d   r e p l a c i n g   t h e   a b o v e - d e s c r i b e d   r a d i o g r a -  

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

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

s t a n c e ,   in   U .S .   P a t e n t   No.  4 , 2 3 9 , 9 6 8 ,   has  b e e n   r e c e n t l y  

p a i d   much  a t t e n t i o n .   In  t h e   r a d i a t i o n   image  r e c o r d i n g  
and  r e p r o d u c i n g   m e t h o d ,   a  r a d i a t i o n   image  s t o r a g e   p a n e l  

c o m p r i s i n g   a  s t i m u l a b l e   p h o s p h o r   ( i . e . ,   s t i m u l a b l e   p h o s -  

p h o r   s h e e t )   i s   u s e d ,   a n d  t h e   m e t h o d   i n v o l v e s   s t e p s   o f  

c a u s i n g   the   s t i m u l a b l e   p h o s p h o r   of   the   p a n e l   to  a b s o r b  

r a d i a t i o n   e n e r g y   h a v i n g   p a s s e d   t h r o u g h   an  o b j e c t   or   h a v -  

i n g   r a d i a t e d   f rom  an  o b j e c t ;   s e q u e n t i a l l y   e x c i t i n g   t h e  

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

v i s i b l e   l i g h t   or  i n f r a r e d   r a y s   ( h e r e i n a f t e r   r e f e r r e d   t o  

as  " s t i m u l a t i n g   r a y s " )   to   r e l e a s e   the   r a d i a t i o n   e n e r g y  



s t o r e d   i n   t he   p h o s p h o r   as   l i g h t   e m i s s i o n   ( s t i m u l a t e d  

e m i s s i o n ) ;   p h o t o e l e c t r i c a l l y   d e t e c t i n g   t h e   e m i t t e d   l i g h t  

to   o b t a i n   e l e c t r i c   s i g n a l s ;   and   r e p r o d u c i n g   the   r a d i a t i o n  

image   o f   t he   o b j e c t   as  a  v i s i b l e   image   f r o m   the   e l e c t r i c  

s i g n a l s .  

In  t h e   r a d i a t i o n   i m a g e   r e c o r d i n g   and   r e p r o d u c i n g  

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

a m o u n t   o f   i n f o r m a t i o n   by  a p p l y i n g   a  r a d i a t i o n   to  t h e  

o b j e c t   a t   c o n s i d e r a b l y   s m a l l e r   d o s e ,   as  c o m p a r e d   w i t h   t h e  

c o n v e n t i o n a l   r a d i o g r a p h y .   A c c o r d i n g l y ,   t h e   r a d i a t i o n  

image   r e c o r d i n g   and  r e p r o d u c i n g   m e t h o d   i s   of  g r e a t   v a l u e  

e s p e c i a l l y   when  the   m e t h o d   i s   u s e d   f o r   m e d i c a l   d i a g n o s i s .  

The  r a d i a t i o n   image   s t o r a g e   p a n e l   e m p l o y e d   in  t h e  

r a d i a t i o n   image   r e c o r d i n g   and   r e p r o d u c i n g   m e t h o d   has   a  

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

p r o v i d e d   on  one  s u r f a c e   o f   t h e   s u p p o r t .   F u r t h e r ,   a  

t r a n s p a r e n t   f i l m   i s   g e n e r a l l y   p r o v i d e d   on  the   f r e e   s u r -  

f a c e   ( s u r f a c e   n o t   f a c i n g   t h e   s u p p o r t )   of   t h e   p h o s p h o r  

l a y e r   t o   k e e p   t h e   p h o s p h o r   l a y e r   f r o m   c h e m i c a l   d e t e r i o r a -  

t i o n   o r   p h y s i c a l   s h o c k .   The  t r a n s p a r e n t   p r o t e c t i v e   f i l m  

i s   g e n e r a l l y   f o r m e d   on  t h e   p h o s p h o r   l a y e r   by  c o m b i n i n g   a  

t h i n   f i l m   w h i c h   i s   b e f o r e h a n d   p r e p a r e d ,   w i t h   the   p h o s p h o r  

l a y e r   t h r o u g h   an  a d h e s i v e   a g e n t .  

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

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

p h o s p h o r   e m i t s   l i g h t   ( g i v e s   s t i m u l a t e d   e m i s s i o n )   w h e n  

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

to  a  r a d i a t i o n   s u c h   as  X - r a y s .   A c c o r d i n g l y ,   t he   r a d i -  

a t i o n   h a v i n g   p a s s e d   t h r o u g h   an  o b j e c t   or   h a v i n g   r a d i a t e d  

f rom  an  o b j e c t   i s   a b s o r b e d   by  t he   p h o s p h o r   l a y e r   of  t h e  

r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   in   p r o p o r t i o n   to  the   a p -  

p l i e d   r a d i a t i o n   d o s e ,   a n d   a  r a d i a t i o n   i m a g e   of  the   o b j e c t  

i s   p r o d u c e d   in   t h e   p a n e l   i n   t h e   f o rm  of   a  r a d i a t i o n  

e n e r g y - s t o r e d   i m a g e .   The  r a d i a t i o n   e n e r g y - s t o r e d   i m a g e  

can  be  r e l e a s e d   as  s t i m u l a t e d   e m i s s i o n   ( l i g h t   e m i s s i o n )  

by  s e q u e n t i a l l y   i r r a d i a t i n g   ( s c a n n i n g )   t h e   p a n e l   w i t h  



s t i m u l a t i n g   r a y s .   The  s t i m u l a t e d   e m i s s i o n   i s   t h e n   p h o t o -  

e l e c t r i c a l l y   d e t e c t e d   to   o b t a i n   e l e c t r i c   s i g n a l s ,   so  a s  

to  r e p r o d u c e   a  v i s i b l e   image   f r o m   the   e l e c t r i c   s i g n a l s .  

The  a b o v e - d e s c r i b e d   r a d i a t i o n   image   r e c o r d i n g   a n d  

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

a i o n   image   as  a  v i s i b l e   i m a g e   as  d e s c r i b e d   h e r e i n b e f o r e ,  

and  i t   i s   d e s i r e d   f o r   t he   r a d i a t i o n   image   s t o r a g e   p a n e l  

e m p l o y e d   in  t he   m e t h o d   to  p r o v i d e   an  image   of  h i g h   q u a l i -  

ty  ( h i g h   s h a r p n e s s ,   h i g h   g r a i n i n e s s ,   e t c . ) ,   as  w e l l   as  a  

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

t i o n a l   r a d i o g r a p h y .  

The  s h a r p n e s s   o f   t he   i m a g e   in   the   r a d i a t i o n   i m a g e  

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

the   s p r e a d   of  t h e   l i g h t   e m i t t e d   by  the   s t i m u l a b l e   p h o s -  

p h o r   w i t h i n   t he   r a d i a t i o n   i m a g e   s t o r a g e   p a n e l ,   b u t   on  t h e  

s p r e a d   of  s t i m u l a t i n g   r a y s   t h e r e w i t h i n .   The  r e a s o n   c a n  

be  d e s c r i b e d   as  f o l l o w s :   The  r a d i a t i o n   image   s t o r e d   a n d  

r e c o r d e d   on  t he   p a n e l   i s   s e q u e n t i a l l y   d e t e c t e d ,   t h a t   i s ,  

t he   l i g h t   e m i t t e d   by  t h e   p a n e l   upon   e x c i t a t i o n   w i t h   t h e  

s t i m u l a t i n g   r a y s   f o r   a  c e r t a i n   p e r i o d   of   t ime   i s   d e t e c t e d  

as  an  o u t p u t   f r o m   t h e   a r e a   of   t he   p a n e l   to  be  e x c i t e d   f o r  

s a i d   p e r i o d .   When  t h e   s t i m u l a t i n g   r a y s   a re   s p r e a d  

t h r o u g h   s c a t t e r i n g   o r   t he   l i k e   w i t h i n   t he   p a n e l ,   an  a r e a  

w i d e r   t h a n   s a i d   a r e a   of   t he   p a n e l   i s   e x c i t e d   t h e r e w i t h  

and  t he   l i g h t   e m i t t e d   by  t he   w i d e r   a r e a   t h e r e o f   i s   d e -  

t e c t e d   as  t he   o u t p u t   f r o m   s a i d   a r e a .  

For   e n h a n c i n g   t h e   s h a r p n e s s   of  an  image   p r o v i d e d   b y  

a  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l ,   i t   has   b e e n   p r o p o s e d   t o  

c o l o r   t he   p a n e l   w i t h   a  c o l o r a n t   c a p a b l e   of  a b s o r b i n g  

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

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

s u c h   c o l o r a n t   i s   d i s c l o s e d ,   f o r   i n s t a n c e ,   in  J a p a n e s e  
P a t e n t   P r o v i s i o n a l   P u b l i c a t i o n   No.  5 7 ( 1 9 8 2 ) - 9 6 3 0 0   ( c o r -  

r e s p o n d i n g   to  U . S .   P a t e n t   A p p l i c a t i o n   No.  3 2 6 , 6 4 2 ) ,   a n d  

as  an  e x a m p l e   of   s u c h   p a n e l ,   t h e   p u b l i c a t i o n   d e s c r i b e s   a  
r a d i a t i o n   image   s t o r a g e   p a n e l   c o m p r i s i n g   a  s u p p o r t ,   a  



p h o s p h o r   l a y e r   and   a  p r o t e c t i v e   f i l m ,   a t   l e a s t   one  o f  

w h i c h   i s   c o l o r e d .  

A  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   e m p l o y e d   in   t h e   r a -  

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

a b l e   to  h a v e   a  h i g h e r   s e n s i t i v i t y   and  to  p r o v i d e   an  i m a g e  

more  i m p r o v e d   i n   t h e   q u a l i t y ,   e s p e c i a l l y   f o r   a p p l y i n g   t h e  

m e t h o d   to  m e d i c a l   d i a g n o s i s ,   f r o m   the   v i e w p o i n t   o f   d e -  

c r e a s i n g   t h e   e x p o s u r e   d o s e   f o r   a  human  b o d y   and  o b t a i n i n g  
much  more  i n f o r m a t i o n .   A c c o r d i n g l y ,   a  f u r t h e r   i m p r o v e -  
ment   in   t he   s e n s i t i v i t y   of   t h e   p a n e l   and  t h e   q u a l i t y   o f  

t h e   image   p r o v i d e d   t h e r e b y   i s   d e s i r e d .  

SUMMARY  OF  THE  INVENTION 

I t   i s   an  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

a  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   i m p r o v e d   i n   t h e   s h a r p n e s s  
of  t h e   i m a g e   p r o v i d e d   t h e r e b y .  

I t   i s   a n o t h e r   o b j e c t   of   t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   i m p r o v e d   i n   t h e  

s e n s i t i v i t y   as   w e l l   as   t h e   s h a r p n e s s   of   t h e   i m a g e   p r o v i d -  
ed  t h e r e b y .  

The  o b j e c t s   c an   be  a c c o m p l i s h e d   by  a  r a d i a t i o n   i m a g e  

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

p e r s e d   t h e r e i n ,   an  a d h e s i v e   l a y e r   and  a  p r o t e c t i v e   f i l m ,  

s u p e r p o s e d   i n   t h i s   o r d e r ,   c h a r a c t e r i z e d   i n   t h a t   s a i d  

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

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

b l e   p h o s p h o r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  g r a p h i c a l l y   shows   an  MTF  w i t h   r e s p e c t   to   t h e  

r a d i a t i c n   i m a g e   s t o r a g e   p a n e l   of   t he   p r e s e n t   i n v e n t i o n  

( C u r v e   a)  a n d   an  MTF  w i t h   r e s p e c t   to  t h e   c o n v e n t i o n a l  

r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   ( C u r v e   b ) .  



F i g .   2  g r a p h i c a l l y   shows   r e l a t i o n s h i p s   b e t w e e n   a  

r e l a t i v e   s e n s i t i v i t y   and  a  s h a r p n e s s   w i t h   r e s p e c t   to  t h e  

r a d i a t i o n   image   s t o r a g e   p a n e l s   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n   ( L i n e s   A  and   C)  and  a  r e l a t i o n s h i p   t h e r e b e t w e e n  

w i t h   r e s p e c t   to  t h e   c o n v e n t i o n a l   r a d i a t i o n   image   s t o r a g e  

p a n e l s   ( L i n e   B ) .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

A c c o r d i n g   to   t h e   r a d i a t i o n   image   s t o r a g e   p a n e l   o f  

the   p r e s e n t   i n v e n t i o n ,   the   i m p r o v e m e n t   of   s h a r p n e s s   o f  

the   image   i s   a c h i e v e d   by  c o l o r i n g   an  a d h e s i v e   l a y e r   p r o -  
v i d e d   b e t w e e n   t h e   p h o s p h o r   l a y e r   and  t he   p r o t e c t i v e   f i l m .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a  r a d i a t i o n   i m a g e  

s t o r a g e   p a n e l   more  i m p r o v e d   in  t h e   s h a r p n e s s   of   t h e   i m a g e  

t h a n   the   known  p a n e l   in   t he   c o m p a r i s o n   a t   t he   same  s e n s i -  

t i v i t y   l e v e l .  

As  d e s c r i b e d   h e r e i n b e f o r e ,   a  r a d i a t i o n   image   s t o r a g e  

p a n e l   g e n e r a l l y   h a s   a  p r o t e c t i v e   f i l m   and   the   f o r m a t i o n  

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

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

s i v e   a g e n t .   As  a  r e s u l t   of   t h e   s t u d y ,   t h e   p r e s e n t   i n v e n -  

t o r s   have   f o u n d   t h a t   t he   s h a r p n e s s   of  t h e   image   p r o v i d e d  

by  t he   p a n e l   i s   e n h a n c e d   by  c o l o r i n g   an  a d h e s i v e   l a y e r   o f  

a  s m a l l   t h i c k n e s s   ( s e v e r a l   u m  -   s e v e r a l   t e n s   µm)  w i t h   a  

c o l o r a n t   c a p a b l e   of   s e l e c t i v e l y   a b s o r b i n g   s t i m u l a t i n g  

r a y s   f o r   t h e   s t i m u l a b l e   p h o s p h o r   so  as  to  e f f e c t i v e l y  
a b s o r b   t he   s t i m u l a t i n g   r a y s   w h i c h   have   s p r e a d   w i t h i n   t h e  

p r o t e c t i v e   f i l m .  

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

the   a d h e s i v e   l a y e r   h a v i n g   t he   s m a l l   t h i c k n e s s   b r i n g s  
a b o u t   e n h a n c e m e n t   in   t h e   s h a r p n e s s   of   t h e   image   w i t h o u t  

c o n s i d e r a b l y   l o w e r i n g   the   s e n s i t i v i t y   of   the   p a n e l ,   a s  

c o m p a r e d   w i t h   t h e   c o l o r i n g   of   a n o t h e r   l a y e r   h a v i n g   a  

l a r g e r   t h i c k n e s s   s u c h   as  a  p h o s p h o r   l a y e r .   In  o t h e r  

w o r d s ,   by  c o l o r i n g   t h e   t h i n   a d h e s i v e   l a y e r ,   t he   a b s o r p -  



t i o n   o f   t h e   e m i t t e d   l i g h t   t h e r e w i t h i n   c a n   be  made  a s  

s m a l l   as   p o s s i b l e ,   and   t h e   s t i m u l a t i n g   r a y s   w h i c h   h a v e  

s p r e a d   by  s c a t t e r i n g   o r   the   l i k e   in   t h e   p r o t e c t i v e   f i l m  

can  be  e f f e c t i v e l y   a b s o r b e d   t h e r e b y .  

A c c o r d i n g l y ,   t he   p h o s p h o r   l a y e r   of   t h e   r a d i a t i o n  

i m a g e   s t o r a g e   p a n e l   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n  

can  be  made   t h i n n e r   t h a n   t h a t   of   t h e   c o n v e n t i o n a l   p a n e l  
when  b o t h   h a v i n g   t h e   same  s e n s i t i v i t y ,   w h e r e b y   t h e   s h a r p -  

n e s s   o f   t h e   image   p r o v i d e d   by  t h e   p a n e l   o f   t h e   i n v e n t i o n  

can  be  f u r t h e r   e n h a n c e d   in   t he   c o m p a r i s o n   a t   t h e   s a m e  

s e n s i t i v i t y   l e v e l .   T h i s   can  be  s a i d   t h a t   t h e   s e n s i t i v i t y  
of  t h e   p a n e l   can   be  f u r t h e r   e n h a n c e d   a t   t h e   same  s h a r p -  

n e s s   l e v e l   b a s i s .  

The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   o f   t h e   p r e s e n t  

i n v e n t i o n   h a v i n g   t he   a b o v e - d e s c r i b e d   a d v a n t a g e s   can   b e  

p r e p a r e d ,   f o r   i n s t a n c e ,   in   t h e   f o l l o w i n g   m a n n e r .  
The  s u p p o r t   m a t e r i a l   e m p l o y e d   in   t h e   p r e s e n t   i n v e n -  

t i o n   c a n   be  s e l e c t e d   f r o m   t h o s e   e m p l o y e d   i n   t h e   c o n v e n -  

t i o n a l   r a d i o g a p h i c   i n t e n s i f y i n g   s c r e e n s   o r   t h o s e   e m p l o y e d  
in  t h e   k n o w n   r a d i a t i o n   image   s t o r a g e   p a n e l s .   E x a m p l e s   o f  

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

of  c e l l u l o s e   a c e t a t e ,   p o l y e s t e r ,   p o l y e t h y l e n e   t e r e p h t h a -  

l a t e ,   p o l y a m i d e ,   p o l y i m i d e ,   t r i a c e t a t e   and   p o l y c a r b o n a t e ;  
m e t a l   s h e e t s   s u c h   as  a l u m i n u m   f o i l   and   a l u m i n u m   a l l o y  

f o i l ;   o r d i n a r y   p a p e r s ;   b a r y t a   p a p e r ;   r e s i n - c o a t e d   p a p e r s ;  

p i g m e n t   p a p e r s   c o n t a i n i n g   t i t a n i u m   d i o x i d e   o r   t h e   l i k e ;  

and  p a p e r s   s i z e d   w i t h   p o l y v i n y l   a l c o h o l   o r   t h e   l i k e .  

From  t h e   v i e w p o i n t   o f   c h a r a c t e r i s t i c s   o f   a  r a d i a t i o n  

i m a g e   s t o r a g e   p a n e l   as  an  i n f o r m a t i o n   r e c o r d i n g   m a t e r i a l ,  

a  p l a s t i c   f i l m   i s   p r e f e r a b l y   e m p l o y e d   as   t h e   s u p p o r t  

m a t e r i a l   o f   t h e   i n v e n t i o n .   The  p l a s t i c   f i l m   may  c o n t a i n  

a  l i g h t - a b s o r b i n g   m a t e r i a l   s u c h   as  c a r b o n   b l a c k ,   o r   m a y  
c o n t a i n   a  l i g h t - r e f l e c t i n g   m a t e r i a l   s u c h   as  t i t a n i u m  

d i o x i d e .   The  f o r m e r   i s   a p p r o p r i a t e   f o r   p r e p a r i n g   a  

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

the   l a t t e r   i s   a p p r o p r i a t e   f o r   p r e p a r i n g   a  h i g h - s e n s i t i v i -  



ty  t y p e   r a d i a t i o n   image   s t o r a g e   p a n e l .  

In  t h e   p r e p a r a t i o n   of  a  known  r a d i a t i o n   i m a g e   s t o r -  

age  p a n e l ,   one   or  more  a d d i t i o n a l   l a y e r s   a r e   o c c a s i o n a l l y  

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

as  to  e n h a n c e   t h e   a d h e s i o n   b e t w e e n   the   s u p p o r t   and   t h e  

p h o s p h o r   l a y e r ,   or  to  i m p r o v e   the   s e n s i t i v i t y   o f   t h e  

p a n e l   or  t h e   q u a l i t y   of  an  i m a g e   ( s h a r p n e s s   and   g r a i n i -  
n e s s )   p r o v i d e d   t h e r e b y .   For   i n s t a n c e ,   a  s u b b i n g   l a y e r  

may  be  p r o v i d e d   by  c o a t i n g   a  p o l y m e r   m a t e r i a l   s u c h   a s  

g e l a t i n   o v e r   t h e   s u r f a c e   of  t he   s u p p o r t   on  t h e   p h o s p h o r  

l a y e r   s i d e .   O t h e r w i s e ,   a  l i g h t - r e f l e c t i n g   l a y e r   or   a  

l i g h t - a b s o r b i n g   l a y e r   may  be  p r o v i d e d   by  f o r m i n g   a  p o l y -  

mer  m a t e r i a l   l a y e r   c o n t a i n i n g   a  l i g h t - r e f l e c t i n g   m a t e r i a l  

s u c h   as  t i t a n i u m   d i o x i d e   or   a  l i g h t - a b s o r b i n g   m a t e r i a l  

s u c h   as  c a r b o n   b l a c k .   In  t he   i n v e n t i o n ,   one  or   more   o f  

t h e s e   a d d i t i o n a l   l a y e r s   may  be  p r o v i d e d   on  t h e   s u p p o r t .  

As  d e s c r i b e d   in  J a p a n e s e   P a t e n t   P r o v i s i o n a l   P u b l i -  

c a t i o n   No.  5 8 ( 1 9 8 3 ) - 2 0 0 2 0 0   ( c o r r e s p o n d i n g   to  U . S .   P a t e n t  

A p p l i c a t i o n   No.  4 9 6 , 2 7 8 ) ,   t he   p h o s p h o r   l a y e r - s i d e   s u r f a c e  

of  t he   s u p p o r t   ( o r   t he   s u r f a c e   of  a  s u b b i n g   l a y e r ,  

l i g h t - r e f l e c t i n g   l a y e r ,   or  l i g h t - a b s o r b i n g   l a y e r   in   t h e  

c a s e   t h a t   s u c h   l a y e r s   a r e   p r o v i d e d   on  the   p h o s p h o r   l a y e r )  

may  be  p r o v i d e d   w i t h   p r o t r u d e d   and  d e p r e s s e d   p o r t i o n s   f o r  

e n h a n c e m e n t   o f   t h e   s h a r p n e s s   of  r a d i o g r a p h i c   i m a g e .  
On  t h e   s u p p o r t ,   a  p h o s p h o r   l a y e r   i s   f o r m e d .   T h e  

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

b l e   p h o s p h o r   p a r t i c l e s   d i s p e r s e d   t h e r e i n .  

The  s t i m u l a b l e   p h o s p h o r ,   as  d e s c r i b e d   h e r e i n b e f o r e ,  

g i v e s   s t i m u l a t e d   e m i s s i o n  w h e n   e x c i t e d   w i t h   s t i m u l a t i n g  

r a y s   a f t e r   e x p o s u r e   to  a  r a d i a t i o n .   From  t h e   v i e w p o i n t  
of  p r a c t i c a l   u s e ,   t he   s t i m u l a b l e   p h o s p h o r   i s   d e s i r e d   t o  

g i v e   s t i m u l a t e d   e m i s s i o n   in   t he   w a v e l e n g t h   r e g i o n   of   3 0 0  

-  500  nm  w h e n   e x c i t e d   w i t h   s t i m u l a t i n g   r a y s   in   t h e   w a v e -  

l e n g t h   r e g i o n   of   4 0 0  -   900  nm.  

E x a m p l e s   o f   t he   s t i m u l a b l e   p h o s p h o r   e m p l o y a b l e   i n  

the   r a d i a t i o n   image   s t o r a g e   p a n e l   of  the   p r e s e n t   i n v e n -  



t i o n   i n c l u d e :  

S r S : C e , S m ,   S r S : E u , S m ,   T h 0 2 : E r ,   and   L a 2 0 2 S : E u , S m ,   a s  

d e s c r i b e d   in   U . S .   P a t e n t   No.  3 , 8 5 9 , 5 2 7 ;  

Z n S : C u , P b ,   B a O · x A l 2 O 3 : E u ,   in   w h i c h  x   i s   a  n u m b e r  

s a t i s f y i n g   t h e   c o n d i t i o n   of   0 . 8  <   x  <   10,  and  M 2 + O · x S i O 2  

:A,  i n   w h i c h   M2+  i s   a t   l e a s t   one  d i v a l e n t   m e t a l   s e l e c t e d  

f r o m   t h e   g r o u p   c o n s i s t i n g   o f   Mg,  Ca,  S r ,   Zn,  Cd  and  Ba,  A 

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

i n g   o f   Ce,   Tb,  Eu,  Tm,  Pb,  TA,  Bi  and  Mn,  a n d  x   i s   a  

n u m b e r   s a t i s f y i n g   t he   c o n d i t i o n   of   0 . 5  <   x  <   2 . 5 ,   a s  

d e s c r i b e d   i n   U . S .   P a t e n t   No.  4 , 3 2 6 , 0 7 8 ;  

( B a 1 - x - y , M g x , C a y ) F X : a E u 2 + ,   in   w h i c h   X  i s   a t   l e a s t  

one  e l e m e n t   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  Cl  a n d  

Br,   x  a n d  y   a r e   n u m b e r s   s a t i s f y i n g   t h e   c o n d i t i o n s   of  0  < 

x + y  <   0 . 6 ,   and  x y  4   0,  and  a  i s   a  n u m b e r   s a t i s f y i n g   t h e  

c o n d i t i o n   o f   1 0 - 6   <  a  <   5 x 1 0 - 2 ,   as   d e s c r i b e d   in   J a p a n e s e  

P a t e n t   P r o v i s i o n a l   P u b l i c a t i o n   No.  5 5 ( 1 9 8 0 ) - 1 2 1 4 3 ;  

L n O X : x A ,   in   w h i c h   Ln  i s   a t   l e a s t   one  e l e m e n t   s e l e c t -  

ed  f r o m   t h e   g r o u p   c o n s i s t i n g   of   La,   Y,  Gd  and  Lu,  X  i s   a t  

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

Cl  a n d   Br ,   A  i s   a t   l e a s t   one  e l e m e n t   s e l e c t e d   f rom  t h e  

g r o u p   c o n s i s t i n g   of  Ce  and  Tb,  a n d  x   i s   a  n u m b e r   s a t i s f y -  

i n g   t h e   c o n d i t i o n   of   0  <  x  <  0 . 1 ,   as   d e s c r i b e d   in   t h e  

a b o v e - m e n t i o n e d   U . S .   P a t e n t   No.  4 , 2 3 6 , 0 7 8 ;  

( B a 1 - x , M I I x ) F X : y A ,   in   w h i c h   M I I  i s   a t   l e a s t   o n e  

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

Ca,  S r ,   Zn  and   Cd,  X  i s   a t   l e a s t   one  e l e m e n t   s e l e c t e d  

f r o m   t h e   g r o u p   c o n s i s t i n g   o f  C l ,   Br  and   I ,   A  i s   a t   l e a s t  

one  e l e m e n t   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of   Eu,  T b ,  

Ce,  Tm,  Dy,  P r ,   Ho,  Nd,  Yb  and  E r ,   a n d  x   a n d  y   a re   n u m -  

b e r s   s a t i s f y i n g   t h e   c o n d i t i o n s   of   0  <   x  <   0 . 6   and  0  <   y  <  

0 . 2 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   in   U . S .   P a t e n t   N o .  

4 , 2 3 9 , 9 6 8 ;  
M I I F X · x A : y L n ,   in   w h i c h   MII  i s   a t   l e a s t   one  e l e m e n t  

s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   o f   Ba,  Ca,  Sr ,   Mg,  Zn 

a n d   Cd;  A  i s   a t   l e a s t   one  c o m p o u n d   s e l e c t e d   f rom  t h e  



g r o u p   c o n s i s t i n g   of  BeO,  MgO,  CaO,  SrO,   BaO,  ZnO,  A l 2 O 3 ,  

Y2O3,  L a 2 0 3 ,   I n 2 0 3 ,   S iO2,   T iO2,   ZrO2,   GeO2,  SnO2,  N b 2 O 5 ,  

Ta205   and  ThO2;  Ln  i s   at   l e a s t   one  e l e m e n t   s e l e c t e d   f r o m  

the   g r o u p   c o n s i s t i n g   of  Eu,  Tb,  Ce,  Tm,  Dy,  P r ,   Ho,  N d ,  

Yb,  E r ,   Sm  and  Gd;  X  i s   at  l e a s t   one  e l e m e n t   s e l e c t e d  

f r o m   t h e   g r o u p   c o n s i s t i n g   of  Cl ,   Br  and   I;   a n d  x   and  y  

a re   n u m b e r s   s a t i s f y i n g   the  c o n d i t i o n s   o f   5 x 1 0 - 5  @   x  <   0 . 5  

and  0  <  y  <  0 . 2 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   in   J a p a n e s e  

P a t e n t   P r o v i s i o n a l   P u b l i c a t i o n   No.  5 5 ( 1 9 8 0 ) - 1 6 0 0 7 8 ;  

( B a 1 - x , M I I x ) F 2 · a B a X 2 : y E u , Z A ,   in  w h i c h   MII  i s   a t  

l e a s t   one  e l e m e n t   s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   o f  

Be,  Mg,  Ca,  S r ,   Zn  and  Cd;  X  i s   a t   l e a s t   one  e l e m e n t  

s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   of  C l ,   Br  and  I;  A  i s  

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

of  Zr  and  Sc;  and  a,  x ,  y   a n d  z   a re   n u m b e r s   s a t i s f y i n g  

the   c o n d i t i o n s   of  0 . 5  <   a  <  1 . 2 5 ,   0  <   x  <   1,  10 -6  @  y  <  
2 x 1 0 - 1 ,   and   0  <  z  <   1 0 - 2 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   i n  

J a p a n e s e   P a t e n t   P r o v i s i o n a l   P u b l i c a t i o n   No.  5 6 ( 1 9 8 1 ) -  

1 1 6 7 7 7 ;  

( B a 1 - x , M I I x ) F 2 · a B a X 2 : y E u , z B ,   in   w h i c h   MII  i s   a t  

l e a s t   one  e l e m e n t   s e l e c t e d   f rom  t he   g r o u p   c o n s i s t i n g   o f  

Be,  Mg,  Ca,  S r ,   Zn  and  Cd;  X  i s   a t   l e a s t   one   e l e m e n t  

s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   of   C l ,   Br  and  I;  a n d  

a,  x ,  y   a n d  z   a r e   n u m b e r s   s a t i s f y i n g   t h e   c o n d i t i o n s   o f  

0 . 5  @   a  <   1 . 2 5 ,   0  <  x  <   1,  10 -6   <  y  <   2 x 1 0 - 1 ,   and  0  <  z  <  
2 x 1 0  1 ,  r e s p e c t i v e l y ,   as  d e s c r i b e d   in   J a p a n e s e   P a t e n t  

P r o v i s i o n a l   P u b l i c a t i o n   No.  5 7 ( 1 9 8 2 ) - 2 3 6 7 3 ;  

( B a 1 - x , M I I x ) F 2 · a B a X 2 : y E u , z A ,   in   w h i c h   MII  i s   a t  

l e a s t   one  e l e m e n t   s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   o f  

Be,  Mg,  Ca,  S r ,   Zn  and  Cd;  X  i s   a t   l e a s t   one  e l e m e n t  

s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   of  C l ,   Br  and  I;  A  i s  

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

of  As  and  S i ;   a n d  a ,   x ,  y   a n d  z   a re   n u m b e r s   s a t i s f y i n g  

the   c o n d i t i o n s   of  0 . 5  @   a  <  1 . 2 5 ,   0  <   x  <   1,  1 0 - 6  @   y  <  
2 x 1 0 - 1 ,   and   0  <  z  <  5 x 1 0 - 1 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   i n  

J a p a n e s e   P a t e n t   P r o v i s i o n a l   P u b l i c a t i o n   No.  5 7 ( 1 9 8 2 ) -  



2 3 6 7 5 ;  
M I I I O X : x C e ,   i n   w h i c h   M I I I   i s   a t   l e a s t   one  t r i v a l e n t  

m e t a l   s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of  P r ,   Nd,  P m ,  

Sm,  Eu,   Tb,  Dy,  Ho,  E r ,   Tm,  Yb,  and  Bi ;   X  i s   a t   l e a s t   o n e  

e l e m e n t   s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   of  Cl  and   B r ;  

a n d  x   i s   a  n u m b e r   s a t i s f y i n g   t h e   c o n d i t i o n   of   0  <  x  < 

0 . 1 ,   as  d e s c r i b e d   in   J a p a n e s e   P a t e n t   P r o v i s i o n a l   P u b l i c a -  

t i o n   No.  5 8 ( 1 9 8 3 ) - 6 9 2 8 1 ;  

B a 1 - x M x / 2 L x / 2 F X : y E u 2 + ,  i n   w h i c h   M  i s   a t   l e a s t   o n e  

a l k a l i   m e t a l   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of   L i ,  

Na,   K,  Rb  and   Cs;   L  i s   a t   l e a s t   one  t r i v a l e n t   m e t a l  

s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of  Sc,  Y,  La,  Ce,  P r ,  

Nd,  Pm,  Sm,  Gd,  Tb,   Dy,  Ho,  E r ,   Tm,  Yb,  Lu,  Al,   Ga,  I n  

and   T i ;   X  i s   a t   l e a s t   one  h a l o g e n   s e l e c t e d   f rom  t h e   g r o u p  

c o n s i s t i n g   o f   C l ,   Br  and  I;   a n d  x   a n d  y   a re   n u m b e r s  

s a t i s f y i n g   t h e   c o n d i t i o n s   o f   1 0 - 2   <  x  <   0 .5   and  0  <  y  <  

0 . 1 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   in   U . S .   P a t e n t  A p p l i c a -  
t i o n   No.  4 9 7 , 8 0 5 ;  

B a F X · x A : y E u 2 + ,   i n   w h i c h   X  i s   a t   l e a s t   one  h a l o g e n  

s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of   Cl ,   Br  and  I ;   A  i s  

a t   l e a s t   one   f i r e d   p r o d u c t   of   a  t e t r a f l u o r o b o r i c   a c i d  

c o m p o u n d ;   a n d  x   a n d  y   a r e   n u m b e r s   s a t i s f y i n g   the   c o n d i -  

t i o n s   of   1 0 - 6  @   x  <   0 . 1   and   0  <  y  <   0 . 1 ,   r e s p e c t i v e l y ,   a s  

d e s c r i b e d   in   U . S .   P a t e n t   A p p l i c a t i o n   No.  5 2 0 , 2 1 5 ;  

B a F X · x A : y E u 2 + ,   i n   w h i c h  X   i s   a t   l e a s t   one  h a l o g e n  

s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of  Cl ,   Br  and  I ;   A  i s  

a t   l e a s t   one  f i r e d   p r o d u c t   of   a  h e x a f l u o r o   c o m p o u n d  

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

d i v a l e n t   m e t a l   s a l t s   of   h e x a f l u o r o   s i l i c i c   a c i d ,   h e x a -  

f l u o r o   t i t a n i c   a c i d   and   h e x a f l u o r o   z i r c o n i c   a c i d ;   and   x  

a n d   y  a r e   n u m b e r s   s a t i s f y i n g   t h e   c o n d i t i o n s   of  1 0 - 6   <  x  <  

O.1  and  0  <  y  <  0 . 1 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   i n   U . S .  

P a t e n t   A p p l i c a t i o n   No.  5 0 2 , 6 4 8 ;  
B a F X · x N a X ' : a E u 2 + ,   in   w h i c h   e a c h   of   X  a n d  X '   i s   a t  

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

C l ,   Br  and   I ;   a n d  x   a n d  a   a r e   n u m b e r s   s a t i s f y i n g   t h e  



c o n d i t i o n s   of  0  <  x  <   2  and  0  <  a  <   0 . 2 ,   r e s p e c t i v e l y ,   a s  

d e s c r i b e d   in  J a p a n e s e   P a t e n t   P r o v i s i o n a l   P u b l i c a t i o n   N o .  

5 9 ( 1 9 8 4 ) - 5 6 4 7 9 ;  
M I I F X · x N a X ' : y E u 2 + : z A ,   in   w h i c h   MII  i s   a t   l e a s t   o n e  

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

of   Ba,  Sr  and  Ca;  e a c h   of   X  and  X'  i s   a t   l e a s t   one  h a l o -  

gen  s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of  Cl ,   Br  and  I;   A 

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

c o n s i s t i n g   of  V,  Cr ,   Mn,  Fe,   Co  and  Ni;   a n d  x ,  y   and  z  

a r e   n u m b e r s   s a t i s f y i n g   t h e   c o n d i t i o n s   of   0  <  x  @  2,  0  <  y  
<  0 .2   and  0  <  z  <  1 0 - 2 ,   r e s p e c t i v e l y ,   as  d e s c r i b e d   i n  

U.S .   P a t e n t   A p p l i c a t i o n   No.  5 3 5 , 9 2 8 ;   a n d  

M I I F X · a M I X ' · b M ' I I X " 2 · c M I I I X " ' 3 · x A : y E u 2 + ,  i n  w h i c h  
MII  i s   a t   l e a s t   one  a l k a l i n e   e a r t h   m e t a l   s e l e c t e d   f r o m  

the   g r o u p   c o n s i s t i n g   of   Ba,  Sr  and  Ca;  MI  i s   a t   l e a s t   o n e  

a l k a l i   m e t a l   s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   of   L i ,  

Na,  K,  Rb  and  Cs;  M ' I I   i s   a t   l e a s t   one  d i v a l e n t   m e t a l  

s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   of   Be  and  Mg;  M I I I   i s  

a t   l e a s t   one  t r i v a l e n t   m e t a l   s e l e c t e d   f rom  t he   g r o u p  
c o n s i s t i n g   of  A l ,   Ga,  In   and  Tl ;   A  i s   a t   l e a s t   one  m e t a l  

o x i d e ;   X  i s   a t   l e a s t   one  h a l o g e n   s e l e c t e d   f r o m   the   g r o u p  

c o n s i s t i n g   of  Cl ,   Br  and   I;  e a c h   of   X ' ,   X"  and  X"'  i s   a t  

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

F,  Cl ,   Br  and  I;   a,  b  and   c  a r e   n u m b e r s   s a t i s f y i n g   t h e  

c o n d i t i o n s   of  0  <  a   <  2,  0  <   b  <   1 0 - 2 ,   0  <  c  <   1 0 - 2   a n d  

a + b + c  >   1 0 - 6 ;   a n d  x   a n d  y ]   a r e   n u m b e r s   s a t i s f y i n g   t h e  

c o n d i t i o n s   of  0  <  x  <   0 . 5   and  0  <  y  <   0 . 2 ,   r e s p e c t i v e l y ,  

as  d e s c r i b e d   in   U . S .   P a t e n t   A p p l i c a t i o n   No.  5 4 3 , 3 2 6 .  

Among  the   a b o v e - d e s c r i b e d   s t i m u l a b l e   p h o s p h o r s ,   t h e  

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

h a l i d e   p h o s p h o r   and  r a r e   e a r t h   e l e m e n t   a c i t i v a t e d   r a r e  

e a r t h   o x y h a l i d e   p h o s p h o r   a r e   p a r t i c u l a r l y   p r e f e r r e d ,  

b e c a u s e   t h e s e   show  s t i m u l a t e d   e m i s s i o n   of   h i g h   l u m i n a n c e .  

The  a b o v e - d e s c r i b e d   s t i m u l a b l e   p h o s p h o r s   a re   g i v e n   by  n o  

means   to  r e s t r i c t   t h e   s t i m u l a b l e   p h o s p h o r   e m p l o y a b l e   i n  

the   p r e s e n t   i n v e n t i o n .   Any  o t h e r   p h o s p h o r s   can  be  a l s o  



e m p l o y e d ,   p r o v i d e d   t h a t   the   p h o s p h o r   g i v e s   s t i m u l a t e d  

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

s u r e   to   a  r a d i a t i o n .  

E x a m p l e s   o f   t he   b i n d e r   to  be  c o n t a i n e d   in   t he   p h o s -  

p h o r   l a y e r   i n c l u d e :   n a t u r a l   p o l y m e r s   s u c h   as  p r o t e i n s  

( e . g .   g e l a t i n ) ,   p o l y s a c c h a r i d e s   ( e . g .   d e x t r a n )   and  gum 

a r a b i c ;   and   s y n t h e t i c   p o l y m e r s   s u c h   as  p o l y v i n y l   b u t y r a l ,  

p o l y v i n y l   a c e t a t e ,   n i t r o c e l l u l o s e ,   e t h y l c e l l u l o s e ,   v i n y l -  

i d e n e   c h l o r i d e - v i n y l   c h l o r i d e   c o p o l y m e r ,   p o l y a l k y l  

( m e t h ) a c r y l a t e ,   v i n y l   c h l o r i d e - v i n y l   a c e t a t e   c o p o y m e r ,  

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

h o l ,   a n d   l i n e a r   p o l y e s t e r .   P a r t i c u l a r l y   p r e f e r r e d   a r e  

n i t r o c e l l u l o s e ,   l i n e a r   p o l y e s t e r ,   p o l y a l k y l   ( m e t h ) a c r y -  

l a t e ,   a  m i x t u r e   of   n i t r o c e l l u l o s e   and  l i n e a r   p o l y e s t e r ,  

and  a  m i x t u r e   o f   n i t r o c e l l u l o s e   and  p o l y a l k y l   ( m e t h ) a c r y -  

l a t e .   T h e s e   b i n d e r s   may  be  c r o s s l i n k e d   w i t h   a  c r o s s l i n k -  

i n g   a g e n t .  

The  p h o s p h o r   l a y e r   can  be  f o r m e d   on  t h e   s u p p o r t ,   f o r  

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

In   t h e   f i r s t   p l a c e ,   s t i m u l a b l e   p h o s p h o r   p a r t i c l e s  

and  a  b i n d e r   a r e   a d d e d   to  an  a p p r o p r i a t e   s o l v e n t ,   a n d  

t h e n   t h e y   a r e   m i x e d   to  p r e p a r e   a  c o a t i n g   d i s p e r s i o n   c o m -  

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

t h e   b i n d e r   s o l u t i o n .  

E x a m p l e s   o f   t he   s o l v e n t   e m p l o y a b l e   i n   t he   p r e p a r a -  
t i o n   o f   t h e   c o a t i n g   d i s p e r s i o n   i n c l u d e   l o w e r   a l c o h o l s  

s u c h   as   m e t h a n o l ,   e t h a n o l ,   n - p r o p a n o l   a n d   n - b u t a n o l ;  

c h l o r i n a t e d   h y d r o c a r b o n s   such   as  m e t h y l e n e   c h l o r i d e   a n d  

e t h y l e n e   c h l o r i d e ;   k e t o n e s   s u c h   as  a c e t o n e ,   m e t h y l   e t h y l  

k e t o n e   and   m e t h y l   i s o b u t y l   k e t o n e ;   e s t e r s   o f   l o w e r   a l c o -  

h o l s   w i t h   l o w e r   a l i p h a t i c   a c i d s   s u c h   as  m e t h y l   a c e t a t e ,  

e t h y l   a c e t a t e   and  b u t y l   a c e t a t e ;   e t h e r s   s u c h   as  d i o x a n e ,  

e t h y l e n e   g l y c o l   m o n o e t h y l e t h e r   and  e t h y l e n e   g l y c o l   m o n o -  

e t h y l   e t h e r ;   and   m i x t u r e s   of  t he   a b o v e - m e n t i o n e d   c o m -  

p o u n d s .  

The  r a t i o   b e t w e e n   the   b i n d e r   and  t h e   s t i m u l a b l e  



p h o s p h o r   in   t h e   c o a t i n g   d i s p e r s i o n   may  be  d e t e r m i n e d   a c -  

c o r d i n g   to  t h e   c h a r a c t e r i s t i c s   of  the   a i m e d   r a d i a t i o n  

i m a g e   s t o r a g e   p a n e l   and  the   n a t u r e   of  t he   p h o s p h o r   e m -  

p l o y e d .   G e n e r a l l y ,   the   r a t i o   t h e r e b e t w e e n   i s   w i t h i n   t h e  

r a n g e   of  f r o m   1  :   1  to  1  :   100  ( b i n d e r  :   p h o s p h o r ,   b y  

w e i g h t ) ,   p r e f e r a b l y   f rom  1  :   8  to  1  :   4 0 .  

The  c o a t i n g   d i s p e r s i o n   may  c o n t a i n   a  d i s p e r s i n g  

a g e n t   to  i m p r o v e   t h e   d i s p e r s i b i l i t y   of  the   p h o s p h o r   p a r -  
t i c l e s   t h e r e i n ,   and   may  c o n t a i n   a  v a r i e t y   of  a d d i t i v e s  

s u c h   as  a  p l a s t i c i z e r   f o r   i n c r e a s i n g   the   b o n d i n g   b e t w e e n  

t he   b i n d e r   a n d   t h e   p h o s p h o r   p a r t i c l e s   in  the   p h o s p h o r  

l a y e r .   E x a m p l e s   of   the   d i s p e r s i n g   a g e n t   i n c l u d e   p h t h a l i c  

a c i d ,   s t e a r i c   a c i d ,   c a p r o i c   a c i d   and  a  h y d r o p h o b i c   s u r -  

f a c e   a c t i v e   a g e n t .   E x a m p l e s   of   the   p l a s t i c i z e r   i n c l u d e  

p h o s p h a t e s   s u c h   as  t r i p h e n y l   p h o s p h a t e ,   t r i c r e s y l   p h o s -  

p h a t e   and  d i p h e n y l   p h o s p h a t e ;   p h t h a l a t e s   s u c h   as  d i e t h y l  

p h t h a l a t e   a n d   d i m e t h o x y e t h y l   p h t h a l a t e ;   g l y c o l a t e s   s u c h  

as  e t h y l p h t h a l y l   e t h y l   g l y c o l a t e   and  b u t y l p h t h a l y l   b u t y l  

g l y c o l a t e ;   and   p o l y e s t e r s   of   p o l y e t h y l e n e   g l y c o l s   w i t h  

a l i p h a t i c   d i c a r b o x y l i c   a c i d s   s u c h   as  p o l y e s t e r   o f   t r i -  

e t h y l e n e   g l y c o l   w i t h   a d i p i c   a c i d   and  p o l y e s t e r   o f   d i -  

e t h y l e n e   g l y c o l   w i t h   s u c c i n i c   a c i d .  

The  c o a t i n g   d i s p e r s i o n   c o n t a i n i n g   t he   p h o s p h o r   p a r -  
t i c l e s   and  t h e   b i n d e r   p r e p a r e d   as  d e s c r i b e d   a b o v e   i s   a p -  
p l i e d   e v e n l y   o n t o   t h e   s u r f a c e   of   t he   s u p p o r t ' t o   f o r m   a  

l a y e r   of  t h e   c o a t i n g   d i s p e r s i o n .   The  c o a t i n g   p r o c e d u r e  

can   be  c a r r i e d   o u t   by  a  c o n v e n t i o n a l   m e t h o d   s u c h   as  a  
m e t h o d   u s i n g   a  d o c t o r   b l a d e ,   a  r o l l   c o a t e r   or  a  k n i f e  

c o a t e r .  

A f t e r   a p p l y i n g   t he   c o a t i n g   d i s p e r s i o n   o n t o   t h e  

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

d r y n e s s   so  as  to  c o m p l e t e   t he   f o r m a t i o n   of  a  p h o s p h o r  

l a y e r .   The  t h i c k n e s s   of  the   p h o s p h o r   l a y e r   v a r i e s   d e -  

p e n d i n g   u p o n   t h e   c h a r a c t e r i s t i c s   of   t he   a i m e d   r a d i a t i o n  

i m a g e   s t o r a g e   p a n e l ,   t he   n a t u r e   of  the   p h o s p h o r ,   t h e  

r a t i o   b e t w e e n   t h e   b i n d e r   and  t he   p h o s p h o r ,   e t c .   G e n e r -  



a l l y ,   the   t h i c k n e s s   o f   the   p h o s p h o r   l a y e r   i s   w i t h i n   a  

r a n g e   of   f r o m   20  µm  to  1  mm,  and  p r e f e r a b l y   f rom  50  t o  

500  u m .  

The  p h o s p h o r   l a y e r   can  be  p r o v i d e d   o n t o   t h e   s u p p o r t  

by  t h e   m e t h o d s   o t h e r   t h a n   t h a t   g i v e n   i n   t h e   a b o v e .   F o r  

i n s t a n c e ,   t h e   p h o s p h o r   l a y e r   i s   i n i t i a l l y   p r e p a r e d   on  a  

s h e e t   ( f a l s e   s u p p o r t )   s u c h   as  a  g l a s s   p l a t e ,   m e t a l   p l a t e  

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

s i o n   and  t h e n   t h u s   p r e p a r e d   p h o s p h o r   l a y e r   i s   s u p e r p o s e d  

on  t h e   g e n u i n e   s u p p o r t   by  p r e s s i n g   o r   u s i n g   an  a d h e s i v e  

a g e n t .  
On  t h e   p h o s p h o r   l a y e r ,   a  p r o t e c t i v e   f i l m   i s   f o r m e d  

t h r o u g h   a  c o l o r e d   a d h e s i v e   l a y e r ,   w h i c h   i s   a  c h a r a c t e r i s -  

t i c   r e q u i s i t e   of   t h e   p r e s e n t   i n v e n t i o n .  

E x a m p l e s   o f   a d h e s i v e   a g e n t s   e m p l o y a b l e   f o r   t h e   p r e -  

p a r a t i o n   o f   t h e   a d h e s i v e   l a y e r   in   t h e   i n v e n t i o n   i n c l u d e   a  

p o l y a c r y l i c   r e s i n ,   a  p o l y e s t e r   r e s i n ,   a  p o l y u r e t h a n e  

r e s i n ,   a  p o l y v i n y l   a c e t a t e   r e s i n   a n d   e t h y l e n e - v i n y l   a c e -  

t a t e   c o p o l y m e r s .   H o w e v e r ,   t he   a d h e s i v e   a g e n t   e m p l o y a b l e  

i n   t h e   i n v e n t i o n   i s   by  no  means   r e s t r i c t e d   to  t he   a b o v e -  

l i s t e d   r e s i n s ,   and   f o r   i n s t a n c e ,   o t h e r   known  r e s i n s   w h i c h  

a r e   c o n v e n t i o n a l l y   u s e d   as  an  a d h e s i v e   a g e n t   can   b e  

e m p l o y e d .  

The  c o l o r a n t   e m p l o y e d   f o r   c o l o r i n g   t h e   a d h e s i v e  

l a y e r   i s   one  c a p a b l e   o f   a b s o r b i n g   a t   l e a s t   a  p o r t i o n   o f  

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

t u t i n g   t he   p h o s p h o r   l a y e r   of  t he   r a d i a t i o n   i m a g e   s t o r a g e  

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

c h a r a c t e r i s t i c s   t h a t   t h e   mean  r e f l e c t a n c e   in   t he   w a v e -  

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

p h o s p h o r   i s   l o w e r   t h a n   the   mean  r e f l e c t a n c e   in   t he   w a v e -  

l e n g t h   r e g i o n   o f   t he   l i g h t   e m i t t e d   by  s a i d   s t i m u l a b l e  

p h o s p h o r   u p o n   s t i m u l a t i o n   t h e r e o f .  

From  t h e   v i e w p o i n t   of  i m p r o v i n g   t h e   s h a r p n e s s   of   t h e  

i m a g e   p r o v i d e d   by  the   p a n e l ,   i t   i s   d e s i r e d   t h a t   t he   m e a n  

r e f l e c t a n c e   o f   t h e   c o l o r a n t   in   t h e   w a v e l e n g t h   r e g i o n   o f  



the   s t i m u l a t i n g   r a y s   i s   as  low  as  p o s s i b l e .   On  t he   o t h e r  

h a n d ,   f r o m   t h e   v i e w p o i n t   of   i m p r o v i n g   the   s e n s i t i v i t y   o f  

the   p a n e l ,   i t   i s   d e s i r e d   t h a t   t he   mean  r e f l e c t a n c e   of  t h e  

c o l o r a n t   i n   t h e   w a v e l e n g t h   r e g i o n   of   t he   l i g h t   e m i t t e d   b y  

the   s t i m u l a b l e   p h o s p h o r   i s   as  h i g h   as  p o s s i b l e .  

A c c o r d i n g l y ,   t he   p r e f e r r e d   c o l o r a n t   d e p e n d s   on  t h e  

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

t i o n   i m a g e   s t o r a g e   p a n e l .   From  the   v i e w p o i n t   of  p r a c t i -  

ca l   u s e ,   t h e   s t i m u l a b l e   p h o s p h o r   i s   p r e f e r r e d   to  g i v e  

s t i m u l a t e d   e m i s s i o n   in  the   w a v e l e n g t h   r e g i o n   of   3 0 0  -   5 0 0  

nm  when  e x c i t e d   w i t h   s t i m u l a t i n g   r a y s   in  t he   w a v e l e n g t h  

r e g i o n   of  4 0 0  -   900  nm  as  d e s c r i b e d   a b o v e .   E m p l o y a b l e  

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

body   c o l o r   r a n g i n g   f rom  b l u e   to  g r e e n   so  t h a t   t he   m e a n  

r e f l e c t a n c e   t h e r e o f   in   t he   w a v e l e n g t h   r e g i o n   o f   t h e   s t i -  

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

in  t h e   w a v e l e n g t h   r e g i o n   of   t he   e m i t t e d   l i g h t   and  t h a t  

the   d i f f e r e n c e   t h e r e b e t w e e n   i s   as  l a r g e   as  p o s s i b l e .  

E x a m p l e s   o f   t he   c o l o r a n t   e m p l o y a b l e   in   t h e   i n v e n t i o n  

i n c l u d e   t h e   c o l o r a n t s   d i s c l o s e d   in  J a p a n e s e   P a t e n t   P r o v i -  

s i o n a l   P u b l i c a t i o n   No.  5 5 ( 1 9 8 0 ) - 1 6 3 5 0 0   ( c o r r e s p o n d i n g   t o  

U.S .   P a t e n t   No.  4 , 3 9 4 , 5 8 1 ) ,   t h a t   i s :   o r g a n i c   c o l o r a n t s  

s u c h   as  Z a p o n   F a s t   B l u e   3G  ( a v a i l a b l e   f rom  H o e c h s t   A G ) ,  

E s t r o l   B r i l l   B l u e   N-3RL  ( a v a i l a b l e   f rom  S u m i t o m o   C h e i m c a l  

C o . ,   L t d . ) ,   S u m i a c r y l   B lue   F-GSL  ( a v a i l a b l e   f r o m   S u m i t o m o  

C h e m i c a l   C o . ,   L t d . ) ,   D  &  C  B l u e   No.1   ( a v a i l a b l e   f r o m  

N a t i o n a l   A n i l i n e ) ,   S p i r i t   B l u e   ( a v a i l a b l e   f r o m   H o d o g a y a  

C h e m i c a l   C o . ,   L t d . ) ,   O i l  - B l u e   N o . 6 0 3   ( a v a i l a b l e   f r o m  

O r i e n t   C o . ,   L t d . ) ,   K i t o n   B l u e   A  ( a v a i l a b l e   f r o m   C i b a -  

G e i g y ) ,   A i z e n   C a t h i l o n   B lue   GLH  ( a v a i l a b l e   f r o m   H o d o g a y a  

C h e m i c a l   Co,  L t d . ) ,   Lake  B l u e   A . F . H   ( a v a i l a b l e   f rom  K y o w a  

S a n g y o   C o . ,   L t d . ) ,   R o d a l i n   B l u e   6GX  ( a v a i l a b l e   f r o m   K y o w a  

S a n g y o   C o . ,   L t d . ) ,   P r i m o c y a n i n e   6GX  ( a v a i l a b l e   f rom  I n a -  

h a t a   S a n g y o   C o . ,   L t d . ) ,   B r i l l a c i d   G r e e n   6BH  ( a v a i l a b l e  

f rom  H o d o g a y a   C h e m i c a l   C o . ,   L t d . ) ,   C y a n i n e   B l u e   BNRS 

( a v a i l a b l e   f r o m   Toyo  Ink   Mfg.   C o . ,   L t d . ) ,   L i o n o l   B lue   SL 



( a v a i l a b l e   f rom  Toyo  I n k   Mfg.   C o . ,   L t d . ) ,   and   t he   l i k e ;  

and   i n o r g a n i c   c o l o r a n t s   s u c h   as  u l t r a m a r i n e   b l u e ,   c o b a l t  

b l u e ,   c e r u l e a n b l u e ,   c h r o m i u m   o x i d e ,   T i O 2 - Z n O - C o O - N i O   p i g -  

m e n t ,   and  t h e   l i k e .  

E x a m p l e s   o f   t he   c o l o r a n t   e m p l o y a b l e   in   t he   i n v e n t i o n  

a l s o   i n c l u d e   t h e   c o l o r a n t s   d e s c r i b e d   in   t he   a f o r e m e n t i o n -  

ed  U . S .   P a t e n t   A p p l i c a t i o n   No.  3 2 6 , 6 4 2 ,   t h a t   i s :   o r g a n i c  

m e t a l   c o m p l e x   s a l t   c o l o r a n t s   h a v i n g   C o l o r   I n d e x  

No.  2 4 4 1 1 ,   No.  2 3 1 6 0 ,   No.  7 4 1 8 0 ,   No.  7 4 2 0 0 ,   No.  2 2 8 0 0 ,  

No.  2 3 1 5 0 ,   No.  2 3 1 5 5 ,   No.  2 4 4 0 1 ,   No.  1 4 8 8 0 ,   No.  1 5 0 5 0 ,  

No.  1 5 7 0 6 ,   No.  1 5 7 0 7 ,   No.  1 7 9 4 1 ,   No.  7 4 2 2 0 ,   No.  1 3 4 2 5 ,  

No.  1 3 3 6 1 ,   No.  1 3 4 2 0 ,   No.  1 1 8 3 6 ,   No.  7 4 1 4 0 ,   No.  7 4 3 8 0 ,  

No.  7 4 3 5 0 ,   No.  7 4 4 6 0 ,   and  t h e   l i k e .  

Among  t h e   a b o v e - m e n t i o n e d   c o l o r a n t s   h a v i n g   a  b o d y  

c o l o r   f rom  b l u e   to  g r e e n ,   p a r t i c u l a r l y   p r e f e r r e d   a re   t h e  

o r g a n i c   m e t a l   c o m p l e x   s a l t   c o l o r a n t s   w h i c h   show  no  e m i s -  

s i o n   in  t h e   w a v e l e n g t h   r e g i o n   l o n g e r   t h a n   t h a t   of   t h e  

s t i m u l a t i n g   r a y s   as  d e s c r i b e d   i n   t h e   l a t t e r   U .S .   P a t e n t  

A p p l i c a t i o n   No.  3 2 6 , 6 4 2 ,   f rom  t h e   v i e w p o i n t   of   t he   g r a i n -  

i n e s s   and  t h e   c o n t r a s t   of  t h e   r e s u l t i n g   i m a g e .  

A  c o l o r e d   a d h e s i v e   l a y e r   c a n   be  a r r a n g e d   in  c o m b i n a -  

t i o n   w i t h   p r o t e c t i v e   f i l m   on  t h e   p h o s p h o r   l a y e r ,   f o r   i n -  

s t a n c e ,   by  t h e   f o l l o w i n g   p r o c e d u r e :   The  a b o v e - d e s c r i b e d  

r e s i n   and  a  c o l o r a n t   a r e   a d d e d   to   an  a p p r o p r i a t e   s o l v e n t  

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

c o a t i n g   d i s p e r s i o n   f o r   an  a d h e s i v e   l a y e r .   The  s o l v e n t  

c a n   be  s e l e c t e d   f r o m   t h e   s o l v e n t s   e m p l o y a b l e   in   t h e  

p r e p a r a t i o n   o f   a  p h o s p h o r . - l a y e r   as  m e n t i o n e d   h e r e i n -  

b e f o r e .  

The  c o a t i n g   d i s p e r s i o n   i s   a p p l i e d   e v e n l y   o n t o   t h e  

t r a n s p a r e n t   t h i n   f i l m   to  fo rm  a  l a y e r   t h e r e o f .   The  c o a t -  

i n g   p r o c e d u r e   can   be  c a r r i e d   o u t   by  a  c o n v e n t i o n a l   m e t h o d  

s u c h   as  a  m e t h o d   u s i n g   a  d o c t o r e   b l a d e ,   a  r o l l   c o a t e r   o r  

a  k n i f e   c o a t e r .   S u b s e q u e n t l y ,   t h e   t r a n s p a r e n t   t h i n   f i l m  

h a v i n g   the   l a y e r   of   t h e   c o a t i n g   d i s p e r s i o n   i s   p l a c e d   o n  

t h e   p h o s p h o r   l a y e r   in   s u c h   a  m a n n e r   t h a t   t h e   l a y e r   of  t h e  



c o a t e d   d i s p e r s i o n   f a c e s   the   p h o s p h o r   l a y e r   and   t h e n   f i x e d  

( l a m i n a t e d )   t h e r e t o ,   so  as  to  c o m p l e t e   t he   s i m u l t a n e o u s  

f o r m a t i o n   of  t he   c o l o r e d   a d h e s i v e   l a y e r   and   t h e   p r o t e c -  

t i v e   f i l m   on  t h e   p h o s p h o r   l a y e r .  

The  t h i c k n e s s   o f   t he   c o l o r e d   a d h e s i v e   l a y e r   v a r i e s  

d e p e n d i n g   u p o n   t h e   c h a r a c t e r i s t i c s   of   the   a i m e d   r a d i a t i o n  

image   s t o r a g e   p a n e l ,   t h e   n a t u r e   of  the   p h o s p h o r   l a y e r   o r  

the   p r o t e c t i v e   f i l m ,   t he   n a t u r e s   of   the   r e s i n   and  t h e  

c o l o r a n t .   In  g e n e r a l ,   t he   t h i c k n e s s   of  t h e   c o l o r e d   a d h e -  

s i v e   l a y e r   i s   w i t h i n   t he   r a n g e   of  f rom  0 . 1   to  10  µm. 

The  r a t i o   b e t w e e n   the   r e s i n   and  the   c o l o r a n t   in   t h e  

c o a t i n g   d i s p e r s i o n   i s   w i t h i n   the   r a n g e   of  f r o m   1 0  :   1  t o  
1 0 6  :   1  ( r e s i n  :   c o l o r a n t ,   by  w e i g h t )   in   t he   c a s e   of  a  

dye  c o l o r a n t .   The  r a t i o   t h e r e b e t w e e n   i s   w i t h i n   the   r a n g e  
of   f rom  1  :   10  to  1 0 5  :   1,  ( r e s i n  :   c o l o r a n t ,   by  w e i g h t )  

in   t he   c a s e   of  a  p i g m e n t   c o l o r a n t .  

From  t he   v i e w p o i n t   of  t he   s e n s i t i v i t y   of   t he   r e s u l t -  

i ng   r a d i a t i o n   i m a g e   s t o r a g e   p a n e l ,   the   mean  r e f l e c t a n c e  

of   t h u s   f o r m e d   c o l o r e d   a d h e s i v e   l a y e r   in   t he   w a v e l e n g t h  

r e g i o n   of   t he   l i g h t   e m i t t e d   by  the   s t i m u l a b l e   p h o s p h o r  

upon   s t i m u l a t i o n   t h e r e o f   i s   as  h i g h   as  p o s s i b l e .   G e n e r -  

a l l y ,   t he   mean  r e f l e c t a n c e   of  the   c o l o r e d   a d h e s i v e   l a y e r  

i s   p r e f e r a b l y   n o t   l o w e r   t h a n   20  %  of  the   mean  r e f l e c t a n c e  

of   an  a d h e s i v e   l a y e r   e q u i v a l e n t   to  s a i d   a d h e s i v e   l a y e r  

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

w a v e l e n g t h   r e g i o n .  

On  t he   o t h e r   h a n d ,   f rom  t he   v i e w p o i n t   of   t he   s h a r p -  

n e s s   of  an  i m a g e   p r o v i d e d - : b y   the   p a n e l ,   t he   m e a n  r e f l e c t -  

ance   of   t he   c o l o r e d   a d h e s i v e   l a y e r   in   t he   w a v e l e n g t h   r e -  

g i o n   of   t he   s t i m u l a t i n g   r a y s   f o r   t he   s t i m u l a b l e   p h o s p h o r  
i s   as  low  as  p o s s i b l e .   G e n e r a l l y ,   t he   mean  r e f l e c t a n c e  

of   t he   c o l o r e d   a d h e s i v e   l a y e r   i s   n o t   h i g h e r   t h a n   95  %  o f  

t h e   mean  r e f l e c t a n c e   of   the   u n c o l o r e d   a d h e s i v e   l a y e r  

e q u i v a l e n t   to  s a i d   a d h e s i v e   l a y e r   in   the   same  w a v e l e n g t h  

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

r e f l e c t a n c e   m e a s u r e d   by  use  of  an  i n t e r g r a t i n g - s p h e r e  



p h o t o m e t e r .  

E x a m p l e s   o f   t h e   m a t e r i a l   f o r   t h e   t r a n s p a r e n t   p r o t e c -  

t i v e   f i l m   w h i c h   can   be  f o r m e d   as  a b o v e   i n c l u d e   p r e v i o u s l y  

p r e p a r e d   t r a n s p a r e n t   t h i n   f i l m s   w h i c h   a r e   made  of  p o l y -  

e t h y l e n e   t e r e p h t h a l a t e ,   p o l y e t h y l e n e ,   v i n y l i d e n e   c h l o -  

r i d e ,   p o l y a m i d e ,   e t c .   The  t r a n s p a r e n t   p r o t e c t i v e   f i l m  

p r e f e r a b l y   h a s   a  t h i c k n e s s   w i t h i n   t h e   r a n g e   of   a p p r o x .   3  

to  20  µm. 

The  f o l l o w i n g   e x a m p l e s   f u r t h e r   i l l u s t r a t e   the   p r e -  
s e n t   i n v e n t i o n ,   b u t   t h e s e   e x a m p l e s   a r e   by  no  means   u n d e r -  

s t o o d   to  r e s t r i c t   t h e   i n v e n t i o n .  

E x a m p l e   1 

To  a  m i x t u r e   o f   a  d i v a l e n t   e u r o p i u m   a c t i v a t e d   b a r i u m  

f l u o r o b r o m i d e   ( B a F B r : E u 2 + )   p h o s p h o r   p a r t i c l e s   and  a  

a c r y l i c   r e s i n   was  a d d e d   m e t h y l   e t h y l   k e t o n e   to  p r e p a r e   a  

d i s p e r s i o n   c o n t a i n i n g   t h e   p h o s p h o r   p a r t i c l e s   and  t h e  

b i n d e r   in   t h e   r a t i o   o f   3 0  :   1  ( p h o s p h o r  :   b i n d e r ,   b y  

w e i g h t ) .   T r i c r e s y l   p h o s p h a t e ,   n - b u t h a n o l   and  m e t h y l  

e t h y l   k e t o n e   w e r e   a d d e d   to   t h e   d i s p e r s i o n   and  the   m i x t u r e  

was  s u f f i c i e n t l y   s t i r r e d   by  means   o f   a  p r o p e l l e r   a g i t a t e r  

to  o b t a i n   a  h o m o g e n e o u s   c o a t i n g   d i s p e r s i o n   h a v i n g   a  

v i s c o s i t y   of   2 5  -   35  PS  ( a t   2 5 0 C ) .  

S u b s e q u e n t l y ,   t h e   c o a t i n g   d i s p e r s i o n   was  a p p l i e d  

e v e n l y   o n t o   a  p o l y e t h y l e n e   t e r e p h t h a l a t e   s h e e t   ( s u p p o r t ,  

t h i c k n e s s :   250  um)  p l a c e d   h o r i z o n t a l l y   on  a  g l a s s   p l a t e .  

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

u s i n g   a  d o c t o r   b l a d e .   A f t e r   t he   c o a t i n g   was  c o m p l e t e ,  

t he   s u p p o r t   h a v i n g   t h e   c o a t i n g   d i s p e r s i o n   was  p l a c e d   i n  

an  o v e n   and  h e a t e d   a t   a  t e m p e r a t u r e   g r a d u a l l y   r i s i n g   f r o m  

25  to   1 0 0 ° C .   T h u s ,   a  p h o s p h o r   l a y e r   h a v i n g   t h e   t h i c k n e s s  

of   a p p r o x .   300  um  was  f o r m e d   on  t h e   s u p p o r t .  

I n d e p e n d e n t l y ,   a  p o l y e s t e r   r e s i n   ( a d h e s i v e   a g e n t ;  

B y r o n   # 3 0 0 ,   m a u n f a c t u r e d   by  Toyobo   C o . ,   L t d . )   was  d i s -  

s o l v e d   in   m e t h y l   e t h y l   k e t o n e   to  p r e p a r e   a  s o l u t i o n   o f  



t h e   a d h e s i v e   a g e n t .   To  t h e   s o l u t i o n   was  a d d e d   a  d y e  

c o l o r a n t   ( c o p p e r   p h t h a l o c y a n i n e )   i n   the   a m o u n t   of  0 . 5   % 

(by  s o l i d   c o n t e n t )   of   t he   a d h e s i v e   a g e n t   to  p r e p a r e   a  

c o a t i n g   d i s p e r s i o n .   T h e n ,   t he   c o a t i n g   d i s p e r s i o n   w a s  

a p p l i e d   o n t o   a  t r a n s p a r e n t   p o l y e t h y l e n e   t e r e p h t h a l a t e  

f i l m   ( p r o t e c t i v e   f i l m ,   t h i c k n e s s :   12  µm)  in  the   a m o u n t   o f  

2  g . / m 2   in  the   same  m a n n e r   as  d e s c r i b e d   above   to  f o r m   a  

l a y e r   of  a  c o l o r e d   a d h e s i v e   a g e n t .  

The  t r a n s p a r e n t   f i l m   p r o v i d e d   w i t h   the   l a y e r   of   t h e  

c o l o r e d   a d h e s i v e   a g e n t   was  p l a c e d   on  the   p h o s p h o r   l a y e r  
in  s u c h   a  m a n n e r   t h a t   s a i d   l a y e r   f a c e d   the   p h o s p h o r   l a y e r  
and  t h e n   c o m b i n e d   t h e r e w i t h   t h r o u g h   the   c o l o r e d   a d h e s i v e  

l a y e r .   Thus ,   a  r a d i a t i o n   image   s t o r a g e   p a n e l   c o n s i s t i n g  
of   a  s u p p o r t ,   a  p h o s p h o r   l a y e r ,   a  c o l o r e d   a d h e s i v e   l a y e r  
and   a  t r a n s p a r e n t   p r o t e c t i v e   f i l m   was  p r e p a r e d   ( P a n e l   a ) .  

F u r t h e r ,   the   a m o u n t   o f   t he   dye  c o l o r a n t   e m p l o y e d   f o r  

c o l o r i n g   the   a d h e s i v e   l a y e r   was  v a r i e d   w i t h i n   the   r a n g e  
o f   0 . 1  -   1 . 0   %  (by  s o l i d   c o n t e n t )   of   the   a d h e s i v e   a g e n t ,  
to   p r e p a r e   a  v a r i e t y   of   r a d i a t i o n   image   s t o r a g e   p a n e l s  

c o n s i s t i n g   of  a  s u p p o r t ,   a  p h o s p h o r   l a y e r ,   a  c o l o r e d  

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

w h i c h   the   a d h e s i v e   l a y e r s   we re   c o l o r e d   in   the   d i f f e r e n t  

d e g r e e s   ( P a n e l s   A ) .  

C o m p a r i s o n   E x a m p l e   1 

A  c o l o r e d   p h o s p h o r   l a y e r   was  f o r m e d   on  the   s u p p o r t  
i n   the   same  m a n n e r   as  d e s c r i b e d   in  E x a m p l e   1  e x c e p t   t h a t  

a  dye  c o l o r a n t   ( c o p p e r   p h t h a l o c y a n i n e )   was  a d d e d   to  t h e  

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

0 . 1   %  (by  s o l i d   c o n t e n t )   of   t he   b i n d e r .  

S u b s e q u e n t l y ,   t h e   p r o c e d u r e   of  E x a m p l e   1  was  r e p e a t -  
ed  e x c e p t   f o r   a d d i n g   no  dye  c o l o r a n t   to  t he   c o a t i n g  

d i s p e r s i o n   f o r   an  a d h e s i v e   l a y e r ,   to  p r e p a r e   a  r a d i a t i o n  

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

p h o s p h o r   l a y e r ,   an  a d h e s i v e   l a y e r   and  a  t r a n s p a t e n t  



p r o t e c t i v e   f i l m   ( P a n e l   b ) .  

F u r t h e r ,   t he   a m o u n t   o f   t h e   dye  c o l o r a n t   e m p l o y e d   f o r  

c o l o r i n g   the   p h o s p h o r   l a y e r   was  v a r i e d   w i t h i n   t he   r a n g e  
of   0 . 1  -   1 . 0   %  (by  s o l i d   c o n t e n t )   of   t h e   b i n d e r ,   to   p r e -  

p a r e   a  v a r i e t y   of  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l s   c o n s i s t -  

ing   o f   a  s u p p o r t ,   a  c o l o r e d   p h o s p h o r   l a y e r ,   an  a d h e s i v e  

l a y e r   and   a  t r a n s p a r e n t   p r o t e c t i v e   f i l m ,   in   w h i c h   t h e  

p h o s p h o r   l a y e r s   were   c o l o r e d   in   t h e   d i f f e r e n t   d i g r e e s  

( P a n e l s   B ) .  

The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l s   ( P a n e l s   a,  A,  b  

and  B)  p r e p a r e d   as  a b o v e   w e r e   e v a l u a t e d   on  the   s h a r p n e s s  

of  t h e   image   p r o v i d e d   t h e r e b y   and  t he   s e n s i t i v i t y   t h e r e o f  

a c c o r d i n g   to  t he   f o l l o w i n g   t e s t .  

(1 )   S h a r p n e s s   of   i m a g e  

The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   was  e x p o s e d   to   X -  

r a y s   a t   v o l t a g e   of   80  KVp  t h r o u g h  a n   MTF  c h a r t   and  s u b s e -  

q u e n t l y   s c a n n e d   w i t h   an  H e - N e   l a s e r   beam  ( w a v e l e n g t h :  

6 3 2 . 8   nm)  to  e x c i t e   t h e   p h o s p h o r   p a r t i c l e s   c o n t a i n e d   i n  

the   p a n e l .   The  l i g h t   e m i t t e d   by  t h e   p h o s p h o r   l a y e r   o f  

the   p a n e l   was  d e t e c t e d   a n d   c o n v e r t e d   to  e l e c t r i c   s i g n a l s  

by  m e a n s   of   a  p h o t o s e n s o r   ( p h o t o m u l t i p l i e r   h a v i n g   s p e c -  
t r a l   s e n s i t i v i t y   of  t y p e   S - 5 ) .   From  t h e   e l e c t r i c   s i g n a l s  

a  r a d i a t i o n   image   of  t h e   MTF  c h a r t   was  r e p r o d u c e d   as   a  

v i s i b l e   image   by  an  i m a g e   r e p r o d u c i n g   a p p a r a t u s ,   and  t h e  

m o d u l a t i o n   t r a n s f e r   f u n c t i o n   (MTF)  v a l u e   of   the   v i s i b l e  

image   was   d e t e r m i n e d .  

( 2 )   S e n s i t i v i t y  

The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   was  e x p o s e d   to   X -  

r a y s   a t   v o l t a g e   of  80  K V p  a n d   s u b s e q u e n t l y   s c a n n e d   w i t h  

an  H e - N e   l a s e r   beam  ( w a v e l e n g t h :   6 3 2 . 8   nm)  to  e x c i t e   t h e  

p h o s p h o r .   The  l i g h t   e m i t t e d   by  t h e   p h o s p h o r   l a y e r   of   t h e  

p a n e l   was  d e t e c t e d   by  m e a n s   of   t h e   a b o v e - m e n t i o n e d   p h o t o -  

s e n s o r   to   m e a s u r e   t he   s e n s i t i v i t y   t h e r e o f .  



The  r e s u l t s   of  t h e   e v a l u a t i o n   on  t he   s h a r p n e s s   o f  

t h e   image  p r o v i d e d   by  t he   r a d i a t i o n   image   s t o r a g e   p a n e l s  

a r e   g r a p h i c a l l y   shown  in  F i g .   1 .  

F i g .   1  i l l u s t r a t e s ;  

Curve   a:  a  r e l a t i o n s h i p   b e t w e e n   a  s p a t i a l   f r e q u e n c y  

and  an  MTF  v a l u e   w i t h   r e s p e c t   to  P a n e l  a  

( E x a m p l e   1 ) ;   a n d  

Curve   b:  a  r e l a t i o n s h i p   b e t w e e n   a  s p a t i a l   f r e q u e n c y  

and  an  MTF  v a l u e   w i t h   r e s p e c t   to  P a n e l   b  

(Com.  E x a m p l e   1 ) .  

The  r e s u l t s   of  t h e   e v a l u a t i o n   on  the   s h a r p n e s s   o f  

t he   image  p r o v i d e d   by  t he   p a n e l s   and  the   s e n s i t i v i t y  

t h e r e o f   a re   g r a p h i c a l l y   shown  in  F i g .   2 .  

In  F i g .   2,  as  a b s c i s s a   a  d i f f e r e n c e   ( d e c r e m e n t )   o f  

t h e   r e l a t i v e   s e n s i t i v i t y   i s   p l o t t e d   and  as  o r d i n a t e   a  

d i f f e r e n c e   ( i n c r e m e n t )   of   t h e   s h a r p n e s s   of   the   image   i s  

p l o t t e d ,   b o t h   b e i n g   c a l c u l a t e d   by  e m p l o y i n g   P a n e l   b  as  a  

c r i t e r i o n   ( r e l a t i v e   s e n s i t i v i t y :   100,   MTF  v a l u e   a t   t h e  

s p a t i a l   f r e q u e n c y   of   2  c y c l e / m m :   35  % ) .  

F i g .   2  i l l u s t r a t e s ;  

L ine   A:  a  r e l a t i o n s h i p   b e t w e e n   a  r e l a t i v e   s e n s i t i v i -  

ty  and  a  s h a r p n e s s   w i t h   r e s p e c t   to  P a n e l s   A 

( E x a m p l e   1 ) ,   a n d  

L ine   B:  a  r e l a t i o n s h i p   b e t w e e n   a  r e l a t i v e   s e n s i t i v i -  

ty  and  a  s h a r p n e s s   w i t h   r e s p e c t   to  P a n e l s   B 

(Com.  E x a m p l e   1 ) .  

As  i s   e v i d e n t   f r o m   t h e   r e s u l t s   shown  in  F i g .   1,  t h e  

r a d i a t i o n   image   s t o r a g e   p a n e l   of   the   p r e s e n t   i n v e n t i o n  

( P a n e l   a)  i s   r e m a r k a b l y   i m p r o v e d   in   t he   s h a r p n e s s   of  t h e  

i m a g e   as  c o m p a r e d   w i t h   t he   c o n v e n t i o n a l   r a d i a t i o n   i m a g e  

s t o r a g e   p a n e l   ( P a n e l   b ) .  

As  i s   e v i d e n t   f r o m   t h e   r e s u l t s   i n d i c a t e d   by  L i n e s   A 

and   B  of  F i g .   2,  t he   r a d i a i t i o n   image   s t o r a g e   p a n e l s  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   ( P a n e l s   A)  p r o v i d e d  

i m a g e s   of  h i g h e r   s h a r p n e s s   t h a n   t h o s e   p r o v i d e d   by  t h e  

c o n v e n t i o n a l   r a d i a t i o n   i m a g e   s t o r a g e   p a n e l s   ( P a n e l s   B ,  



d e s c r i b e d   in   U . S .   P a t e n t   A p p l i c a t i o n   No.  3 2 6 , 6 4 2 ) ,   w h e n  

t h e   c o m p a r i s o n   was  made  on  t h e   same  s e n s i t i v i t y   l e v e l  

b a s i s .  

E x a m p l e   2 

The  p r o c e d u r e   of  E x a m p l e   1  was  r e p e a t e d   e x c e p t   t h a t  

t h e   p h o s p h o r   l a y e r   was  f o r m e d   in   t h e   t h i c k n e s s   of   150  µm, 

to   p r e p a r e   a  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   c o n s i s t i n g   o f  

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

a  t r a n s p a t e n t   p r o t e c t i v e   f i l m .  

F u r t h e r ,   t h e   a m o u n t   of   t h e   dye   c o l o r a n t   e m p l o y e d   f o r  

c o l o r i n g   an  a d h e s i v e   l a y e r   was  v a r i e d   w i t h i n   the   r a n g e   o f  

0 . 1  -   1 . 0   %  (by  s o l i d   c o n t e n t )   of   t h e   a d h e s i v e   a g e n t ,   t o  

p r e p a r e   a  v a r i e t y   of  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l s   c o n -  

s i s t i n g   of   a  s u p p o r t ,   a  p h o s p h o r   l a y e r ,   a  c o l o r e d   a d h e -  

s i v e   l a y e r   and   a  t r a n s p a r e n t   p r o t e c t i v e   f i l m ,   in   w h i c h  

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

( P a n e l s   C ) .  

C o m p a r i s o n   E x a m p l e   2 

The  p r o c e d u r e   of   C o m p a r i s o n   E x a m p l e   1  was  r e p e a t e d  

e x c e p t   t h a t   t h e   c o l o r e d   p h o s p h o r   l a y e r   was  f o r m e d   in   t h e  

t h i c k n e s s   of   150  um,  to  p r e p a r e   a  r a d i a t i o n   i m a g e   s t o r a g e  

p a n e l   c o n s i s t i n g   of   a  s u p p o r t ,   a  c o l o r e d   p h o s p h o r   l a y e r ,  

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

( P a n e l   d ) .  

The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l s   ( P a n e l s   C  a n d  d )  

p r e p a r e d   as  a b o v e   were   e v a l u a t e d   on  t h e   s h a r p n e s s   of   t h e  

i m a g e   p r o v i d e d   t h e r e b y   and  t h e   s e n s i t i v i t y   t h e r e o f   a c -  

c o r d i n g   to  t h e   a b o v e - d e s c r i b e d   t e s t s .  

The  r e s u l t s   of   t he   e v a l u a t i o n   a r e   g r a p h i c a l l y   s h o w n  

in   F i g .   2 .  

In   F i g .   2,  L i n e   C  i n d i c a t e s   a  r e l a t i o n s h i p   b e t w e e n   a  



r e l a t i v e   s e n s i t i v i t y   and  a  s h a r p n e s s   w i t h   r e s p e c t   t o  

P a n e l s   C  ( E x a m p l e   2 ) .   As  a  c r i t e r i o n ,   P a n e l   d  ( r e l a t i v e  

s e n s i t i v i t y :   1 0 0 ,   MTF  v a l u e   a t   t he   s p a t i a l   f r e q u e n c y   of   2 

c y c l e / m m :   55  %)  was  e m p l o y e d .  

As  i s   e v i d e n t   f rom  the   r e s u l t s   i n d i c a t e d   by  L i n e  C  

of   F i g .   2,  t he   r a i d a t i o n   image   s t o r a g e   p a n e l s   a c c o r d i n g  

to  t he   p r e s e n t   i n v e n t i o n   ( P a n e l s   C)  had   the   same  t e n d e n -  

c i e s   on  the   s h a r p n e s s   and  the   s e n s i t i v i t y   as  P a n e l s   A 

e v e n   when  the   p h o s p h o r   l a y e r s   w e r e   made  t h i n e r ,   a n d  

i m p r o v e d   in  t he   s h a r p n e s s   of  t he   i m a g e   as  c o m p a r e d   w i t h  

t h e   c o n v e n t i o n a l   r a d i a t i o n   image   s t o r a g e   p a n e l   on  t h e  

same  s e n s i t i v i t y   l e v e l   b a s i s .  



1.  A  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   c o m p r i s i n g   a  

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

s t i m u l a b l e   p h o s p h o r   d i s p e r s e d   t h e r e i n ,   an  a d h e s i v e   l a y e r  

and  a  p r o t e c t i v e   f i l m ,   s u p e r p o s e d   in   t h i s   o r d e r ,   c h a r a c -  

t e r i z e d   in  t h a t   s a i d   a d h e s i v e   l a y e r   i s   c o l o r e d   w i t h   a  

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

r a y s   f o r   t h e   s t i m u l a b l e   p h o s p h o r .  

2.  The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   as  c l a i m e d   i n  

c l a i m   1,  in   w h i c h   s a i d   a d h e s i v e   l a y e r   i s   c o l o r e d   w i t h  

s u c h   a  c o l o r a n t   t h a t   t h e   mean  r e f l e c t a n c e   t h e r e o f   i n   t h e  

w a v e l e n g t h   r e g i o n   o f   t h e   s t i m u l a t i n g   r a y s   f o r   t he   s t i m u -  

l a b l e   p h o s p h o r   i s   l o w e r   t h a n   t h e   mean  r e f l e c t a n c e   t h e r e o f  

in   t h e   w a v e l e n g t h   r e g i o n   of   t h e   l i g h t   e m i t t e d   by  t h e  

s t i m u l a b l e   p h o s p h o r   u p o n   s t i m u l a t i o n   t h e r e o f .  

3.  The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   as  c l a i m e d   i n  

c l a i m   2,  i n   w h i c h   t h e   mean  r e f l e c t a n c e   of   s a i d   c o l o r e d  

a d h e s i v e   l a y e r   i n   t h e   w a v e l e n g t h   r e g i o n   of   t he   s t i m u -  

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

t h a n   95  %  o f   t h e   m e a n   r e f l e c t a n c e   of  an  a d h e s i v e   l a y e r  

e q u i v a l e n t   to   s a i d   a d h e s i v e   l a y e r   e x c e p t   f o r   b e i n g   u n -  

c o l o r e d   w i t h   t h e   c o l o r a n t   in   t he   w a v e l e n g t h   r e g i o n   o f  

s a i d   s t i m u l a t i n g   r a y s .  

4.  The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   as  c l a i m e d   i n  

c l a i m   2,  in   w h i c h   t h e   mean  r e f l e c t a n c e   of   s a i d   c o l o r e d  

a d h e s i v e   l a y e r   i n   t h e   w a v e l e n g t h   r e g i o n   of   t he   l i g h t  

e m i t t e d   by  t h e   s t i m u l a b l e   p h o s p h o r   u p o n   s t i m u l a t i o n  

t h e r e o f   i s   n o t   l o w e r   t h a n   20  %  of   t he   mean  r e f l e c t a n c e   o f  

an  a d h e s i v e   l a y e r   e q u i v a l e n t   to  s a i d   a d h e s i v e   l a y e r  

e x c e p t   f o r   b e i n g   u n c o l o r e d   w i t h   t h e   c o l o r a n t   in  t h e   w a v e -  

l e n g t h   r e g i o n   o f   s a i d   e m i t t e d   l i g h t .  



5.  The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   as  c l a i m e d   i n  

a n y  o n e   of  c l a i m s   1  t h r o u g h   4,  in   w h i c h   s a i d   s t i m u l a b l e  

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

e m i s s i o n   in   t he   w a v e l e n g t h   r e g i o n   of  3 0 0  -   500  nm  u p o n  

s t i m u l a t i o n   w i t h   s t i m u l a t i n g   r a y s   in   the   w a v e l e n g t h  

r e g i o n   of  4 0 0  -   9 0 0  n m .  

6.  The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   as  c l a i m e d   i n  

c l a i m   5,  in   w h i c h   t h e   s t i m u l a b l e   p h o s p h o r   i s   a  d i v a l e n t  

e u r o p i u m   a c t i v a t e d   a l k a l i n e   e a r c h   m e t a l   f l u o r o h a l i d e  

p h o s p h o r ,  

7.  The  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l   as  c l a i m e d   i n  

c l a i m   5,  in   w h i c h   t h e   s t i m u l a b l e   p h o s p h o r   is   a  r a r e   e a r t h  

e l e m e n t   a c t i v a t e d   r a r e   e a r t h   o x y h a l i d e   p h o s p h o r .  
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