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

f o r   p r o d u c t i o n ,   r e c o r d i n g ,   o b s e r v a t i o n   and  t r a n s m i s s i o n  

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

i n t e r a c t i o n s .  

I t   is  c u r r e n t l y   b e l i e v e d   t h a t   the   r e l a t i v i s t i c  

c o n d i t i o n s   of  a  r o t a t i n g   b l a c k   h o l e   e v e n t   h o r i z o n   a r e  

a s s o c i a t e d   w i t h   an  a c t u a l   t e m p o r o - s p a t i a l   m a t t e r -  

- r a d i a t i o n   i n t e r a c t i o n   t r a n s i t i o n   l e a d i n g   to  c o n n e c t i o n s  

w i t h   o t h e r   r e g i o n s   of  s p a c e - t i m e .   S p a c e - t i m e ,   in  t u r n ,  

is  g e n e r a l l y   c o n s i d e r e d   as  an  e s t a b l i s h e d ,   f i x e d   a n d  

c o m p l e t e   e n t i t y   or  " b l o c   u n i v e r s e " ,   w h i c h   h o w e v e r   may 
c o n t a i n   a  m u l t i t u d e   of  e q u a l l y   r e a d y ,   p a r a l l e l   o r  

a l t e r n a t i v e   r e a l i z a t i o n s .   I t   has  been  s e r i o u s l y   p r o p o s e d  

t h a t   one  means   of  p r o d u c i n g   the   a f o r e m e n t i o n e d   t e m p o r o -  

- s p a t i a l   t r a n s i t i o n s   or  s h i f t s   b e t w e e n   d i f f e r e n t   r e g i o n s  

of  s p a c e - t i m e   is  to  t r a v e l   i n t o   and  t h r o u g h   a 

s t e l l a r   b l a c k   h o l e   o b j e c t .   H o w e v e r ,   t he   c h a n c e s   o f  

g e t t i n g   u n h u r t   away  or  send  s i g n a l s   back   to  any  p r e s e n t  

o b s e r v a t o r   f r a m e   f rom  such  a  p a s s a g e ,   or  in  o t h e r   w a y s  

c o n t r o l   and  a d j u s t   i t ,   seem  to  be  v e r y   s m a l l ,   so  t h a t  

i t   is  u n l i k e l y   t h a t   t h i s   me thod   w i l l   be  p r a c t i c a b l y  

f e a s i b l e   or  p e r f o r m e d .   Also   the   p o s s i b i l i t i e s   of  s e n d i n g  

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

h o r i z o n   and  be  a b l e   to  c o m m u n i c a t e   w i t h   i t   a f t e r   t h e  

t e m p o r o - s p a t i a l   t r a n s i t i o n   seem  v e r y   m i n u t e   due  to  t h e  

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

w h i c h   a r e   a l s o   a s s o c i a t e d   w i t h   c u r r e n t l y   known  s t e l l a r  

b l a c k   h o l e   o b j e c t s .  

I t   is  h o w e v e r   e v i d e n t   t h a t   the   e x p r e s s e d   s c i e n t i f i c  

o p i n i o n   t o d a y   is  t h a t   the   p h y s i c a l   laws  and  c o n d i t i o n s  

p r e v a i l i n g   in  b loc   u n i v e r s e   c o m p l y   w i t h   t h e   a c t u a l  



e x i s t e n c e   of  m a t t e r - r a d i a t i o n   i n t e r a c t i o n a l   t r a n s i t i o n s  

in  s p a c e - t i m e ,   and  t h a t   a  c o n c r e t e   m e c h a n i s m   by  w h i c h  

s u c h   s h i f t s   in  f a c t   t a k e   p l a c e   is  r e a l i z e d   and  p e r f o r m e d  

t h r o u g h   r o t a t i o n s   w i t h   s p e e d   c l o s e   to  c  ( c = v e l o c i t y   o f  

l i g h t )   of  r o t a t i n g   b l a c k   h o l e   e v e n t   h o r i z o n s .   I t   s h o u l d  

t h e r e f o r e   be  p o s s i b l e   to  r e c r e a t e   and  c o n s t r u c t   t h e  

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

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

ing  b l a c k   h o l e   e v e n t   h o r i z o n   w i t h o u t   i n c l u d i n g   i t s  

d e s t r u c t i v e   g r a v i t a t i o n a l   p r o c e s s e s .  
I t   is  t he   o b j e c t   of   t he   i n v e n t i o n   to  p r o v i d e   a 

p h y s i c a l   i n s t r u m e n t ,   a c c o r d i n g   to  wh ich   t he   i n t e r a c t i o n  

t r a n s i t i o n   is  m a n u f a c t u r e d   by  an  a d j u s t a b l e   a n d  

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

d e t e c t e d   and  r e c o r d e d   by  an  o b s e r v a t o r i a l   p r o c e s s i n g  

c o m p o n e n t   of  t he   i n s t r u m e n t .   Such  an  i n s t r u m e n t   w i l l  

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

p e r f o r m   and  d i s p l a y   t e m p o r o - s p a t i a l   m a t t e r - r a d i a t i o n  

t r a n s i t i o n s   c o r r e s p o n d i n g   to  a  r o t a t i n g   e v e n t   h o r i z o n  

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

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

c h a r a c t e r i z i n g   s t e l l a r   b l a c k   h o l e s .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   s a i d   o b j e c t   is  a c h i e v e d  

by  an  i n s t r u m e n t   c o m p r i s i n g   a  r i n g - s h a p e d   vacuum  t u b e ,  

an  e l e c t r o n   i n j e c t o r   f o r   s u p p l y i n g   e l e c t r o n s   to  t he   t u b e ,  

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

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

o p e r a t i v e l y   c o n n e c t e d   to  t he   vacuum  t u b e   w i t h   f r e e - f l i g h t  
i n t e r v a l s   of  t he   t u b e   b e t w e e n   a d j a c e n t   m e a n s ,   i n t e r a c t i o n  :  

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

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

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

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

s a i d   c o m p u t e r   p r o c e s s i n g   u n i t .  

In  o r d e r   to  e x p l a i n   t he   i n v e n t i o n   in  more  d e t a i l  



e m b o d i m e n t s   t h e r e o f   w i l l   be  d e s c r i b e d   be low  w i t h  

r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h  

FIG.  1  is  a  d i a g r a m m a t i c   p l a n   v iew  of  a n  

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

as  a  m o d i f i e d   e l e c t r o n   a c c e l e r a t o r   of  t h e  

s y n c h r o t r o n / e l e c t r o n   s t o r a g e   r i n g   t y p e ;  

FIG.  2  is  a  d i a g r a m   i l l u s t r a t i n g   the   r o t a t i o n   o f  

the   e l e c t r o n   p a t h / a c c e l e r a t o r   t u b e   a r o u n d   t h e  

p r o p a g a t i o n   a x i s ;  

FIG.  3  is  a  g r a p h   of  t h e   e x p o n e n t i a l   t ime   d i s -  

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

r e c t i l i n e a r   e l e c t r o n - p h o t o n   i n t e r a c t i o n s   in  t h e  

i n s t r u m e n t   of  t he   i n v e n t i o n ;  

FIG.  4  i l l u s t r a t e s   t he   m o v e m e n t   of  an  e l e c t r o n   a n d  

the   i n t e r a c t i o n   b e t w e e n   t h e   e l e c t r o n   and  a  p h o t o n ;  

FIG.  5  is  a  d i a g r a m m a t i c   o u t l i n e   of  t he   c o m p u t e r  

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

FIG.  6  is  a  d i a g r a m   i l l u s t r a t i n g   t h e   m o b i l i t y   o f  

t he   s t o r a g e   r i n g   a n d / o r   i t s   c a r r i e r   in  t h e  

i n s t r u m e n t .  

The  law  which   g o v e r n s   a l l   e l e c t r o n - p h o t o n   i n t e r -  

a c t i o n s   is  t he   a b s o l u t e   s p e e d   of  c  of  t he   p h o t o n s   i n  

r e l a t i o n   to  t he   e l e c t r o n s .   In  o r d i n a r y   p e r c e p t u a l  

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

have  own  r e s t i n g   r e f e r e n c e   f r a m e s .   In  the   o b s e r v a t o r i a l  

f r a m e   t h i s   w i l l   impose   an  a d j u s t m e n t   of  the   a p p a r e n t  

o b j e c t   v e l o c i t y   a c c o r d i n g   to  t h e   w e l l - k n o w n   r e l a t i v i s t i c  

c o r r e c t i o n   f o r m u l a :  

H o w e v e r ,   in  each  s e p a r a t e   e l e c t r o n - p h o t o n   a b s o r p t i o n   o r  
e m i s s i o n   per   se  the   law  must   a p p l y   d i r e c t l y ,   in  w h i c h  



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

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

s i n g l e   e l e c t r o n ,   r e s p e c t i v e l y ,   to  t h e   t o t a l   v e l o c i t y  

c  of  the   i s o l a t e d   i n t e r a c t i o n   p r o c e s s .   The  i d e a   o f  

the   p r e s e n t   d e v i c e   is  to  u t i l i z e   t h i s   p r i m a r y   v e l o c i t y  

v e c t o r   a d d i t i o n   by  d i r e c t   i n t e r a c t i o n s   b e t w e e n   a 

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

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

s h i f t e d   r e g i o n s   of  t he   s u r r o u n d i n g   b l o c   u n i v e r s e .  

One  p r a c t i c a b l e   way  of  a c h i e v i n g   and  m a n u f a c t u r i n g  

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

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

to  t he   new  and  s p e c i a l   p u r p o s e s   and  r e q u i r e m e n t s   of  t h e  

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

w i t h   i n t e r a c t i o n   d e t e c t i n g ,   r e c o r d i n g ,   o b s e r v a t i o n   a n d  

t r a n s m i s s i o n   d e v i c e s   i n t o   t he   h e r e   c o n t r i v e d   new  a n d  

s p e c i a l   i n s t r u m e n t   a s s e m b l y .  

FIG.  1  to  w h i c h   r e f e r e n c e   is  m a d e ,   shows  a  d e v i c e  

f o r   b r i n g i n g   and  k e e p i n g   e l e c t r o n s   in  an  o r b i t a l l y  

a c c e l e r a t e d   p a t h   a t   r e g u l a t e d   h i g h   s p e e d s ,   up  to  v e r y  
c l o s e   to  c,  and  f o r   r e c o r d i n g   r a d i a t i v e   i n t e r a c t i o n s   w i t h  

o t h e r   r e g i o n s   of  s p a c e - t i m e   of  t h e s e   e l e c t r o n s   a t  

r e p e a t e d   f r e e - f l i g h t   i n t e r v a l s   of  t h e i r   s t e p w i s e   o r b i t a l  

p a t h .  

The  d e v i c e   is  a  m o d i f i e d   e l e c t r o n   a c c e l e r a t o r   of  t h e  

s y n c h r o t r o n / e l e c t r o n   s t o r a g e   r i n g   t y p e .   T h e r e   is  p r o v i d e d  
f o r   the   i n j e c t i o n   of  the   e l e c t r o n s   an  e l e c t r o n   i n j e c t o r  
10  a t   one  (or   m u l t i p l e )   s i t e s  f r o m   t he   i n t e r i o r   ( o r  

e x t e r i o r )   of  a  m o b i l e   or  s t a t i o n a r y   c a r r i e r   or  o t h e r  

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

11,  t he   vacuum  of  wh ich   can  be  p r o d u c e d   by  a  v a c u u m  

pump  m e c h a n i s m   ( n o t   i l l u s t r a t e d ) .  

In  the  r i n g - f o r m e d   t u b e ,   t he   e l e c t r o n s   a r e  

l i n e a r l y   a c c e l e r a t e d   to  and  m a i n t a i n e d   a t   t h e i r   d e s i r e d  

s p e e d s   by  a  s t e e r a b l e   e n e r g y   s u p p l y   in  a  r a d i o - f r e q u e n c y  



r e s o n a n t   c a v i t y   12  or  o t h e r   l i n e a r   a c c e l e r a t o r  

c o m p o n e n t   of  t he   i n s t r u m e n t .  

The  e l e c t r o n s   a r e   o r b i t a l l y   a c c e l e r a t e d   ( = d e f l e c t e d )  

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

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

of  t he   t u b e .   The  power   s u p p l y   of  t h e s e   m a g n e t s ,   w h o s e  

number   may  v a r y ,   is  c o o r d i n a t e d   w i t h   t he   e l e c t r o n  

s p e e d ,   i . e .   t he   s t r e n g t h   a p p l i e d   to  t he   l i n e a r   a c c e l e r -  

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

m a g n e t s   a re   c o m b i n e d   w i t h   a  f o c u s s i n g   m a g n e t   ( m a g n e t  

l e n s   or  c o l l i m a t o r )   14,  which   k e e p s   t he   e l e c t r o n s   in  a 

n a r r o w   and  c o o r d i n a t e d   b e a m - l i k e   t r a j e c t o r y .  

B e t w e e n   the   d e f l e c t i n g   and  f o c u s s i n g   m a g n e t s   13 

and  14,  t h e   f r e e - f l i g h t   e l e c t r o n   p a t h   and  c o r r e s p o n d i n g  

vacuum  t u b e   c o n f i g u r a t i o n   a re   r e c t i l i n e a r .   In  a l l   t h e s e  

i n t e r v a l s ,   e x c e p t   t he   s i t e s   of  t h e   e l e c t r o n   i n j e c t i o n  

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

is  n o n - a c c e l e r a t e d .   In  t h e s e   r e p e a t e d   f r e e - f l i g h t  

i n t e r v a l s ,   i n t e r a c t i o n   r e c o r d i n g   c o m p o n e n t s   15  a r e  

p l a c e d .   I t   is  p r o p o s e d   t h a t   r a d i a t i v e   i n t e r a c t i o n s   i n  

t he   v i s i b l e   and  l o w e r   as  we l l   as  h i g h e r   r a d i o - f r e q u e n c y  

w a v e l e n g t h s   w i l l   be  o r i e n t a t e d   a l o n g   the   same  i n t e r a c t i o n  

c o n e s   r e l a t i v e   to  the   e l e c t r o n   d i r e c t i o n   in  t he   f r e e -  

- f l i g h t   i n t e r v a l s ,   as  t he   s y n c h r o t r o n   r a d i a t i o n   when  t h e  

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

m a g n e t s   as  shown  a t   16,  whe re   t he   d i r e c t i o n   a n d  

d i s t r i b u t i o n   of  s y n c h r o n o u s   r a d i a t i o n   f rom  d e f l e c t e d  

h i g h - s p e e d   e l e c t r o n s   a re   i n d i c a t e d .   The  h i g h e r   the   s p e e d  
of  the   e l e c t r o n s   i s ,   t he   more  c o l l i m a t e d   a l o n g   t h e  

e l e c t r o n   p r o p a g a t i o n   a x i s   t h i s   cone   i s ,   and  t h u s   g i v e s  
t h e   s p a t i a l   l o c a t i o n   and  d i r e c t i o n   of  t he   i n t e r a c t i o n  

s o u r c e   as  i n d i c a t e d   a t   17,  whe re   t he   s p a t i o - t e m p o r a l  

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

i n t e r v a l s   is  i l l u s t r a t e d   (same  s p r e a d   as  in  s y n c h r o -  

t r o n o u s   r a d i a t i o n   c o n e s   of  e l e c t r o n s   w i t h   t he   same  s p e e d ) .  



In  t h e   n o n - a c c e l e r a t e d   and  n o n - d e f l e c t e d   f r e e - f l i g h t  

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

ly  much  s l o w e r   in  c o m p a r i s o n   w i t h   t he   s p e e d   of  l i g h t   t h a n  

the   e l e c t r o n s   can  i n t e r a c t   d i r e c t l y   w i t h   them  w i t h i n   t h e s e  

n a r r o w   c o n e s .   L ike   a l l   e l e c t r o n - p h o t o n   i n t e r a c t i o n s   t h e y  

must   p r o d u c e   c o r r e s p o n d i n g   d e s c e l e r a t i o n s / a c c e l e r a t i o n s   o f  

the   e l e c t r o n s .   T h e s e   p r o c e s s e s   can  be  r e c o r d e d   as  t h e  

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

e l e c t r o n   c u r r e n t .  

T h e r e   a re   s e v e r a l   p o s s i b l e   m e t h o d s   f o r   m e a s u r i n g ,  

o v e r   t h e   e n t i r e   or  at   any  p a r t   of  the   f r e e - f l i g h t   i n t e r -  

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

and  by  the   e l e c t r o n   c u r r e n t .   H e r e ,   any  of  t he   f o l l o w i n g  

e x i s t i n g   r e c o r d i n g   c o m p o n e n t s ,   i . e .   s u f f i c i e n t l y   s e n s i t i v e  

i n t e r f e r o m e t e r ,   p a r t i c l e - c o u n t e r ,   or  e l e c t r o s t a t i c  

c a t h o d e - r a y   o s c i l l o s c o p e / o s c i l l o g r a p h   or  t h e i r   c o m b i n a t i o n s  

can  be  m o u n t e d   i n t o   the   i n s t r u m e n t .   They  can  t r a c e   a n d  

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

a s p e c t   of  t he   r e c t i l i n e a r   f r e e - f l i g h t   s e g m e n t s .   In  t h i s  

way,  t h e   e l e c t r o n   c u r r e n t   p a t t e r n   can  be  m e a s u r e d   b o t h  

in  a b s o l u t e   t e r m s   and  r e l a t i v e   to  t he   r e c o r d i n g s   in  t h e  

o t h e r   f r e e - f l i g h t   i n t e r v a l s   of  t h e   r i n g .   By  r o t a t i o n   a r o u n d  

t he   v e r t i c a l   a x i s   of  the   r i n g ,   t h e s e   s t r a i g h t   l i n e s   c a n  

c o v e r   t h e   f u l l   h o r i z o n t a l   c i r c u m f e r e n c e   of  t he   i n s t r u m e n t .  

By  s m a l l   r o t a t i o n s   of  t he   who le   vacuum  t u b e   ( o r   i t s  

c a r r i e r )   a r o u n d   the   e l e c t r o n   p r o p a g a t i o n   a x i s ,   the   c o r r e -  

s p o n d i n g   d i r e c t i o n   u n c e r t a i n t y   due  to  t he   c r o s s - s e c t i o n  

of  t he   i n t e r a c t i o n   cone  can  a l s o   be  s o l v e d .  

The  e l e c t r o n - p h o t o n   i n t e r a c t i o n s   can  be  of  two  k i n d s ,  

a b s o r p t i o n   and  e m i s s i o n .   In  t he   p r e s e n t   i n s t r u m e n t ,   p h o t o n  

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

an  i n t e r a c t i o n   w i t h   a  p a s t   r e g i o n   of  s p a c e - t i m e   and  i s  

e x p r e s s e d   and  can  be  m e a s u r e d   i f   i t   o c c u r s   in  s u f f i c i e n t l y  

many  of  t h e   e l e c t r o n s   as  a  c o r r e s p o n d i n g   d e s c e l e r a t i o n   o f  

t h e i r   c u r r e n t   u n d e r   the  e l e c t r i c   f i e l d   r e c o r d e r .   An 



e m i s s i o n   p r o c e s s   in  t he   i n t e r a c t i o n   cone  d i r e c t i o n   r e p r e -  

s e n t s   a  c o m m u n i c a t i o n   w i t h   a  f u t u r e   r e g i o n   and  is  e x p r e s s e d  

and  m e a s u r e d   as  an  a c c e l e r a t i o n .   The  o r d e r   of  the   d e s c e l e r a -  

t i o n / a c c e l e r a t i o n ,   w h i c h   can  be  o b t a i n e d   f rom  the   r e c o r d e r ,  

c o r r e s p o n d s   to  the   i n t e n s i t y   of  the   s o u r c e ,   and  the   n u m b e r  

of  e v e n t s   to  the   s i z e / d e n s i t y   of  t h i s .  

The  i n s t r u m e n t   may  be  of  v a r y i n g   s i z e .   For  m o s t  

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

r i n g   in  t he   o r d e r   of  1 5  -   100  m e t e r s   or  more  w i l l   b e  

s u i t a b l e .  

The  e l e c t r o n s   c i r c u l a t e   in  a  t o r o i d a l   vacuum  t u b e ,  

w h i c h   may  be  o p t i c a l l y   d e n s e   or  t r a n s p a r e n t   in  v a c u u m  

c e n t r i p e t a l l y   o p e n ,   p e r f o r a t e d   or  o p e n a b l e ,   and  in  w h i c h  

t he   vacuum  can  be  i n d u c e d   and  m a i n t a i n e d   by  a  pump 
m e c h a n i s m   or  ( e . g .   ou t   in  s p a c e )   a u t o m a t i c a l l y   ( i n  

w h i c h   c a s e   t he   t u b e   can  be  r e p l a c e d   by  a  c e n t r i p e t a l l y  

open  s l i t ) .   The  r e g u l a r l y   s p a c e d   e l e c t r o m a g n e t s   p r o v i d e  

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

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

d e f l e c t i n g   m a g n e t s ,   t he   e l e c t r o n   t r a j e c t o r y   is  n o n -  

- a c c e l e r a t e d   and  r e c t i l i n e a r .   Some  f u r t h e r   and  f o r   t h e  

p r e s e n t   i n v e n t i o n   e s s e n t i a l   and  s u i t a b l e   f e a t u r e s   of  t h e s e  

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

a)  The  a c c e l e r a t e d   e l e c t r o n s   g a t h e r   in  p u l s e s .   T h u s ,  

a  r o t a t i n g   " f r o n t "   or  " h o r i z o n "   of  many  a s s e m b l e d   e l e c t r o n s  

is  e s t a b l i s h e d   in  wh ich   s e v e r a l   s e p a r a t e   and  i s o l a t e d  

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

t h u s   be  s y n c h r o n i z e d   and  m u l t i p l i e d   to  an  o r d e r   s u f f i c i e n t  

to  r e c o r d .  

b)  In  the   a c c e l e r a t o r ,   t he   e l e c t r o n s   can  be  b r o u g h t  

to  a  wide  r a n g e   of  p r e d e t e r m i n e d   s p e e d s ,   up  to  v e r y   c l o s e  

to  c,  by  one  or  more  r e s o n a n c e   c a v i t y   r a d i o - f r e q u e n c y  

e n e r g y   s u p p l i e s .   T h u s ,   the   v e l o c i t y   of  t he   e l e c t r o n s   c a n  

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

m a i n t a i n e d   as  in  an  o r d i n a r y   e l e c t r o n   s t o r a g e   r i n g .  

c)  Each  t ime   the   e l e c t r o n s   a r e  a c c e l e r a t e d   u n d e r  

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



t i o n   is  e m i t t e d .   Th i s   is  t h u s   no t   t he   t y p e   of  p h o t o n -  

- e l e c t r o n   i n t e r a c t i o n s   e n v i s a g e d   in  t he   p r e s e n t   c o n t r i v -  

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

d e f l e c t i o n   of  t he   e l e c t r o n s   in  a  s i m i l a r   way  as  t h e  

e m i s s i o n   of  p h o t o n s   in  t he   Bohr  o r b i t a l   model  of  t h e  

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

c h a r a c t e r i s t i c   of  the   s y n c h r o t r o n o u s   r a d i a t i o n   is  i t s  

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

m a t e d   a l o n g   t he   n o n - a c c e l e r a t e d   e l e c t r o n   p r o p a g a t i o n  

a x i s   t he   c l o s e r   to  c  t he   e l e c t r o n   s p e e d   is  as  i n d i c a t e d  

a t   16.   I t   is  r e a s o n a b l e   t h a t   o t h e r   r a d i a t i v e   i n t e r -  

a c t i o n s   mus t   have   t he   same  o r i e n t a t i o n ,   wh ich   is  t h u s  

d e p e n d e n t   upon  and  d e r i v a b l e   f rom  t he   d i r e c t i o n   a n d  

s p e e d   of  t h e   e l e c t r o n s   a t   e ach   moment   of  t h e i r   p a t h .  

The  o n l y   u n c e r t a i n t y   is  t he   s u c c e s s i v e l y   i n c r e a s i n g  

c r o s s   s e c t i o n   of  t he   r a d i a t i o n   cone   a l o n g   the   e l e c t r o n  

p a t h   w i t h   l o w e r   p r o p a g a t i o n   v e l o c i t i e s ,   bu t   s i n c e   t h e  

s i z e   of   t h i s   c r o s s  s e c t i o n   can  a l w a y s   be  d e t e r m i n e d  

f rom  s a i d   v e l o c i t y ,   t he   e x a c t   d i r e c t i o n   of  the   i n t e r -  

a c t i o n   can  be  s o l v e d ,   e . g .   by  r o t a t i n g   the   e l e c t r o n  

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

e l e c t r o n   p r o p a g a t i o n   a x i s ,   o v e r   t h e   same  c r o s s - s e c t i o n a l  

a r e a ,   as  is  i l l u s t r a t e d   in  FIG.  2 .  

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

s y n c h r o t r o n   t y p e ,   m o d i f i e d   and  a d j u s t e d   to  the   s p e c i a l  

r e q u i r e m e n t s   and  p r o p e r t i e s   of  t h e   p r e s e n t   i n v e n t i o n ,  

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

in  s y n c h r o n i z e d   m o t i o n   w i t h   a  w ide   r a n g e   of  s t e e r a b l e  

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

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

p h o t o n s   mus t   e m a n a t e   f rom  o t h e r   t e m p o r o - s p a t i a l   r e g i o n s  
of  U n i v e r s e   and  be  d i r e c t e d   a l o n g   t he   i n t e r a c t i o n s   c o n e s  
known  and  d e m o n s t r a t e d   in  r e l a t i o n   to  the   e l e c t r o n  

m o t i o n   by  the   s y n c h r o t r o n o u s   r a d i a t i o n .  

A c c o r d i n g l y ,   as  shown  a t   17,  t he   c l o s e r   to  c  t h e  



s p e e d   of  t he   e l e c t r o n s   i s ,   the   more  p a r a l l e l   to  t h e i r  

m a i n s t r e a m   o r b i t a l   m o t i o n   must   t h e   o r i e n t a t i o n   of  t h e  

i n t e r a c t i n g   v i r t u a l   p h o t o n s   be ,   and  t he   e x a c t   l o c a l i z a -  

t i o n   of  t he   s o u r c e   of  t he   v i r t u a l   p h o t o n s   can  be  d e r i v e d  

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

e l e c t r o n   p a t h / a c c e l e r a t o r   t u b e   a r o u n d   t he   p r o p a g a t i o n  

a x i s   as  d e s c r i b e d   e a r l i e r   w i t h   r e f e r e n c e   to  FIG.  2.  T h u s ,  

s i n c e   the   d i r e c t i o n   and  v e l o c i t y   of  each   e l e c t r o n   i s  

known  at   any  p o i n t   of  i t s   t r a j e c t o r y ,   t he   v e l o c i t y   o f  

t he   i n t e r a c t i n g   p h o t o n   in  r e l a t i o n   to  t he   e l e c t r o n   s o  

t h a t   t h e i r   s p e e d s   add  to  c  can  a l s o   be  s i m p l y   c a l c u l a t e d .  

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

f a c t o r   of  t he   i n t e r a c t i o n .   I f ,   in  t he   c a s e   of  a  h e a d - o n  

i n t e r a c t i o n ,   t he   s p e e d   of  t he   e l e c t r o n   is  1/2  c,  t h e  

s p e e d   of  t he   v i r t u a l   p h o t o n   is  a l s o   1/2  c,  and  i f   t h e  

s o u r c e   of  t he   i n t e r a c t i o n   is  9 . 5  -   1 0   km  away  ( = o n e  

l i g h t - y e a r   in  a  r e s t i n g   e a r t h e r n   f r a m e ) ,   the   t i m e  

t r a n s i t i o n   f a c t o r   mus t   be  2;  i . e .   t he   v i r t u a l   p h o t o n s  

s tem  from  a  p o i n t   two  y e a r s   ago  in  t he   t e r r e s t i a l  

r e f e r e n c e   in  t h a t   s p a c e - t i m e   c o o r d i n a t e .   But  i f   t h e  

e l e c t r o n   s p e e d   is  0 . 9 9   c,  t he   same  f a c t o r   w i l l   be  100  a n d  

t he   t e m p o r a l   t r a n s i t i o n   100  y e a r s ;   and  i f   the   e l e c t r o n  

s p e e d   is  0 . 9 9 9 9 9 9   c,  t he   f a c t o r   is  1 , 0 0 0 , 0 0 0   and  t h e  

t i m e   d i s p l a c e m e n t   o v e r   t h e   same  d i s t a n c e   1 , 0 0 0 , 0 0 0  

y e a r s .   H e n c e f o r t h ,   t h e s e   e x a m p l e s   show  t h a t   the   t e m p o r a l  

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

e x p o n e n t i a l .   At  low  e l e c t r o n   s p e e d s ,   l a r g e   v e l o c i t y  

c h a n g e s   in  the   o r d e r   of  0 . 2  -   0.1  c  i m p o s e   r e l a t i v e l y  

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

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

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

the   g r a p h   of  FIG.  3 .  

In  c o n s e q u e n c e ,   by  s t e e r i n g ,   c o n t r o l l i n g   and  k n o w i n g  

the   s p e e d ,   l o c a t i o n   and  m a i n s t r e a m   d i r e c t i o n   of  t h e  

e l e c t r o n s   at   any  p o i n t   of  t h e i r   p a t h ,   the   d i r e c t i o n   a n d  



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

can  be  s i m p l y   c o m p u t e d .   H o w e v e r ,   t h e r e   a r e   t w o  

c o m p l e m e n t a r y   fo rms   of  e l e c t r o n - p h o t o n   i n t e r a c t i o n s ,  

i . e .   a b s o r p t i o n   and  e m i s s i o n .   Both  of  t h e s e   may  e q u a l l y  

p r o b a b l y   t a k e   p l a c e   w i th   o t h e r   f a c t u a l l y   e x i s t i n g   r e -  

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

r e f e r e n c e   to  FIG.  4,  i f , f o r   i n s t a n c e ,   a  v i r t u a l   p h o t o n  

m e e t s   an  e l e c t r o n   moving   in  t he   f o r w a r d   d i r e c t i o n   w i t h  

s p e e d   0 . 9 9   c,  the   s p e e d   of  t h e   p h o t o n   must   be  0 .01   c  a n d  

i t   w i l l   be  a b s o r b e d   by  the  e l e c t r o n   and  e m a n a t e   f rom  a 

p a s t   r e g i o n   of  s p a c e - t i m e   in  r e l a t i o n   to  t he   o b s e r v a t o r y  

r e f e r e n c e   f r a m e ,   l e f t   s i d e   of  FIG.  4.  But  i f   t h e   e l e c t r o n  

e m i t s   a  v i r t u a l   p h o t o n   t h i s   has  to  l e a v e   t he   e l e c t r o n  

from  i t s   b a c k w a r d   (or  poss ib ly   forward)   aspect   with  speed  0.01  c 

and  i n t e r a c t   with  a  co r respond ing   f u t u r e   region  in  the  o p p o s i t e   t e m -  

p a r a L d i r e c t i o h   o f  s p a c e - t i m e ,  r i g h t   s i d e   of  FIG.  4.  T h e  

e m i s s i o n   o f  a   v i r t u a l   p h o t o n   is  not   more  " a c t i v e "   t h a n  

t h e   a b s o r p t i o n   of  a  v i r t u a l   p h o t o n ,   but   w i l l   o c c u r  

e q u a l l y   p r o b a b l y   i f   t h e r e   is  a  f u t u r e   r e g i o n   of  s p a c e -  
- t i m e   in  w h i c h  t h e   r e l a t i o n   to  t he   r a p i d l y   m o v i n g   e l e c t r o n  

is  such   t h a t   t he   c o n d i t i o n s   of  t h i s   v i r t u a l   i n t e r a c t i o n  

are   f u l f i l l e d .  

The  t i m e   d i s p l a c e m e n t   f a c t o r   w i l l   be  of  e x a c t l y   t h e  

same  o r d e r   but   d i r e c t e d   to  t h e   f u t u r e   i n s t e a d   of  to  t h e  

p a s t .   H o w e v e r ,   the   i n t e r e s t i n g   m e a s u r a b l e   p r e s e n t - t i m e  
e f f e c t   of  t he   a b s o r p t i o n / p a s t   and  e m i s s i o n / f u t u r e   i n t e r -  

a c t i o n s ,   r e s p e c t i v e l y ,   is  t h a t   t he   f o r m e r   w i l l   b e  

a c c o m p a n i e d   by  a  d e c e l e r a t i o n   of  t h e   e l e c t r o n s   i n t e r a c t e d  

w i t h ,   w h i l e   the   l a t t e r   w i l l   be  a c c o m p a n i e d   by  an  a c c e l e r a -  
t i o n .   By  m e a s u r i n g   the   p r e s e n c e ,   m a g n i t u d e , a n d   n u m b e r s  

of  such   d e c e l e r a t i o n s   a n d / o r   a c c e l e r a t i o n s ,   t h e s e   i n t e r -  

a c t i o n s   and  t h e i r   f u r t h e r   i m p o r t a n t   p r o p e r t i e s   can  b e  

r e c o r d e d .  

The  m a g n i t u d e   of  the   d e c e l e r a t i o n / a c c e l e r a t i o n   i s  

p r o p o r t i o n a t e   to  the   i n t e n s i t y / w a v e l e n g t h   of  t he   p h o t o n  



s o u r c e ,   w h i l e   t he   n u m b e r   of  i n t e r a c t i o n   e v e n t s ,   i . e .  

q u a n t i t y   of  e l e c t r o n s   a f f e c t e d   by  i t   in  each   p u l s e ,   . 

mus t   be  p r o p o r t i o n a t e   to  i t s   d e n s i t y / s i z e .   H e n c e f o r t h ,  

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

f u t u r e   n a t u r e ,   i n t e n s i t y   and  s i z e   of  t h e   r a d i a t i v e  

o b j e c t   can  e a s i l y   be  o b t a i n e d   f rom  c o m p u t a t i o n   o f  

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

s t r e a m   e l e c t r o n   p u l s e s   in  the   a c c e l e r a t i o n   r i n g .   F o r  

t h e s e   m e a s u r e m e n t s ,   i t   is  s u i t a b l e   to  u t i l i z e   t he   f r e e -  

- f l i g h t   i n t e r v a l s   of  t h e   e l e c t r o n   pa th   b e t w e e n   t h e  

d e f l e c t i n g   m a g n e t s .   A  d e v i c e   is  i n c o r p o r a t e d   in  t h e  

i n s t r u m e n t ,   f o r   d e t e c t i n g   and  r e c o r d i n g   the   o c c u r r e n c e  

and  n a t u r e   of  r a d i a t i v e   i n t e r a c t i o n s   w i t h   t h e   t r a v e l -  

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

t r a j e c t o r y .   Th is   d e v i c e   is  shown  a t   18  in  FIG.  1  a n d  

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

c o n n e c t e d   to  the   a c c e l e r a t o r   10  and  the   i n t e r a c t i o n  

r e c o r d e r s   15  as  i n d i c a t e d   in  FIG.  1.  The  o u t p u t   of  t h e  

c o m p u t e r   is  c o n n e c t e d   to  a  c a t h o d e - r a y   t u b e   a r r a y   o r  

o t h e r   o b s e r v a t o r i a l   d i s p l a y   19.  The  c o m p u t e r   p r o c e s s i n g  

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

c l e a r l y   shown  in  FIG.   5 .  

The  c o n c e a l e d   n a t u r e   of  t h e   a f o r e m e n t i o n e d  

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

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

r e g i o n s   of  s p a c e - t i m e   and  a re   t h u s   no t   s p o n t a n e o u s l y  

o b s e r v e d   in  a  r e s t i n g   e a r t h e r n   f r a m e   of  r e f e r e n c e .   The  

o n l y   s i m u l t a n e o u s   r a d i a t i v e   i n t e r a c t i o n   of  t he   e l e c t r o n s  

t h a t   is  n o t i c e d   in  t h i s   s i t u a t i o n   is  t he   s y n c h r o t r o n  

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

I n t e r a c t i o n s   w i t h   o t h e r   r e g i o n s   of  s p a c e - t i m e   m u s t  

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

o n l y   by  t h e i r   e f f e c t s   upon  the   f a s t   e l e c t r o n s   w i t h   w h i c h  

t h e y   p r i m a r i l y   i n t e r a c t ;   i . e .   a  d e c e l e r a t i o n / a c c e l e r a t i o n  

a l o n g   the   i n t e r a c t i o n   d i r e c t i o n   a x i s ,   r e f l e c t i n g   an  



a c t u a l   a b s o r p t i o n / e m i s s i o n   p r o c e s s .   I t   was  p r o p o s e d  

a l r e a d y   by  Maxwel l   t h a t   p h o t o n s   a re   t r a n s v e r s e   u n d u l a -  

t i o n s   from  c h a n g i n g   e l e c t r i c   c u r r e n t s ,   v i z .   in  t he   c a s e  

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

wi th   t he   e l e c t r o n   p a t h   d i r e c t i o n ,   a n a l o g o u s   to  l o n g i -  

t u d i n a l   waves   t r a n s v e r s e   to  the   a x i s   of  d e c e l e r a t i o n /  

a c c e l e r a t i o n   of  t he   e l e c t r o n .   In  r a p i d   e l e c t r o n s   w i t h   a 

known  and  n a r r o w   t r a j e c t o r y   a l o n g   the   m a i n s t r e a m   p r o -  

p a g a t i o n   o r i e n t a t i o n ,   p h o t o n   i n t e r a c t i o n s   mus t   t h e r e f o r e  

be  more  and  more  h e a d - o n / h e a d - o f f   in  r e l a t i o n   to  t h e  

e l e c t r o n   m o t i o n   the   h i g h e r   t he   v e l o c i t y   of  t he   e l e c t r o n s  

i s .   The  o n l y   way  to  m e a s u r e   such   e l e c t r o n - p h o t o n   a b s o r p -  

t i o n   or  e m i s s i o n   p r o c e s s e s   in  the   f r e e - f l y i n g   r e c t i l i n e a r  

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

by  s e n s i n g   and  r e g i s t r a t i n g   the   c o r r e s p o n d i n g   p r e s e n t -  

- t i m e   d e c e l e r a t i o n / a c c e l e r a t i o n   of  t h e   e l e c t r o n s   a f f e c t e d  

by  the   i n t e r a c t i o n .   If   e x p e r i e n c e d   by  a  s u f f i c i e n t l y  

l a r g e   f r a c t i o n   of  t h e   e l e c t r o n s ,   t h e s e   p r o c e s s e s   can  b e  

d e t e c t e d   by  a  p a r t i c l e   or  e l e c t r o s t a t i c   r e c o r d e r   s p a n n e d  

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

the   a c c e l e r a t o r   r i n g .  

In  p r i n c i p l e ,   p u l s e s   of  u n d i s t u r b e d l y   f r e e - f l y i n g  

e l e c t r o n s   p a s s i n g   t h r o u g h   such  a  d e v i c e   w o u l d   c a u s e   no  

d e v i a t i o n s   f rom  t h e   e x p e c t e d   h o m o g e n e o u s   p a t t e r n ,   bu t   a 

s i z e a b l e   number   of  d e c e l e r a t i o n s   a n d / o r   a c c e l e r a t i o n s  

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

c u r r e n t ,   which   can  be  r e c o r d e d   a s  t o   t y p e   ( d e c e l e r a t i o n  

or  a c c e l e r a t i o n ) ,   i n t e n s i t y   and  q u a n t i t y   of  e v e n t s .   S u c h  

p a r t i c l e   or  e l e c t r o s t a t i c   f i e l d   r e c o r d e r s   can  be  s p a n n e d  

a c r o s s   mos t   f r e e - f l i g h t   i n t e r v a l s   of  t h e   e l e c t r o n   s t o r a g e  

r i n g   b e t w e e n   the   d e f l e c t i n g   m a g n e t s   and  t h u s   c o v e r   s e g -  
men t s   o v e r   mos t   of  t he   a c c e l e r a t o r   c i r c u m f e r e n c e .  

The  v e l o c i t y   and  m a i n s t r e a m   o r i e n t a t i o n   of  e a c h  

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

i n t e r v a l s   a re   known  and  a d j u s t a b l e ,   and  h e n c e   the   d i r e c -  



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

f rom  t h e s e   s t e e r a b l e   and  c o n t r o l l a b l e   f a c t o r s .   Also   t h e  

i n f o r m a t i o n   on  p a s t / f u t u r e   n a t u r e ,   i n t e n s i t y   a n d  

q u a n t i t a t i v e   m a g n i t u d e   of   t he   s o u r c e   as  d e r i v e d   f rom  t h e  

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

i n s t r u m e n t   can  be  d i r e c t l y   t r a n s f e r r e d   to  and  s i m p l y  

c a l c u l a t e d   by  the   same  c o m p u t e r   as  d i a g r a m m a t i c a l l y  

shown  in  FIG.  5.  T h u s ,   e x a c t   d a t a   on  d i r e c t i o n ,   s i g n   a n d  

s i z e   of  t ime   d i s p l a c e m e n t   f a c t o r ,   w a v e l e n g t h / i n t e n s i t y  

and  m a g n i t u d e   of  t he   i n t e r a c t i n g   o b j e c t   ( w h i c h   o v e r   l a r g e  

s p a c e - t i m e   d i s t a n c e s   in  mos t   c a s e s   is  a  s t a r   or  c o r r e -  

s p o n d i n g   s i z e a b l e   s t e l l a r   m a t t e r )   can  be  i m m e d i a t e l y  

c a l c u l a t e d   and  p r o c e s s e d   by  a  c o m p u t e r   c o m p o n e n t   of  t h e  

c o n t r i v a n c e .  

The  p r e s e n t   i n v e n t i o n   c o n s t i t u t e s   a  new  and  u n i q u e  

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

c o m p o n e n t s   f o r   t he   a c c o m p l i s h m e n t   and  m a i n t e n a n c e   o f  

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

f o r   t he   e a r l i e r   not   r e a l i z e d   f u n c t i o n s   of  d e t e c t i n g ,  

r e c o r d i n g   and  c o m p u t i n g   d e c e l e r a t i v e   or  a c c e l e r a t i v e  

p r o c e s s e s   due  to  i n t e r a c t i o n s   w i t h   v i r t u a l   p h o t o n s   f r o m  

o t h e r   r e g i o n s   of  s p a c e - t i m e   of  t h e s e   e l e c t r o n s   a t  

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

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

the   no t   p r e v i o u s l y   d e s c r i b e d   c o m p o s i t e   p u r p o s e s   a n d  

t e c h n i q u e s   of  r e g i s t r a t i o n   and  d e t a i l e d   c a l c u l a t i o n   o f  

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

a n a l o g o u s   to  and  by  the   same  m e c h a n i s m   as  a  r o t a t i n g  

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

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

and  s i z e   of  the   o b j e c t ,   a r e   we l l   s u i t e d   f o r   o n - l i n e  

c o m p u t e r   p r o c e s s i n g   and  o u t p u t   to  an  o p t i c a l   or  o t h e r  

d i s p l a y ,   e . g .   as  a  v i s u a l   image  on  a  c a t h o d e - r a y   s c r e e n  

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

o t h e r   u s e f u l   r e f e r e n c e   and  f r a m e   i n d i c a t o r s .  



The  a s s e m b l e d   i n s t r u m e n t   can  be  a c c o m m o d a t e d   f o r  

v a r i o u s   p u r p o s e s   and  v e h i c l e s ,   e . g .   as  a  f i x e d   e a r t h -  

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

or  a r o u n d   the   o u t e r   c i r c u m f e r e n c e   of  a  m o b i l e   s p a c e -  
- c r a f t ,   in  w h i c h   c a s e   a  v i s u a l   c a t h o d e - r a y   d i s p l a y  

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

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

r i n g   or  o b s e r v a t o r i a l   " h o r i z o n " .   T h i s   w i l l   t h e n   c o v e r  

a l l   s p a t i a l   d i r e c t i o n   due  to  t he   s t e e r a b l e   o r i e n t a t i o n  

in  and  a r o u n d   t h e   v e r t i c a l   p l a n e   of  t h e   m o b i l e   c a r r i e r  

of  t he   i n s t r u m e n t   (F IG.   6 ) .  
I t   is  a l s o   p o s s i b l e   to  p r o c e s s   a n a l o g o u s   a u d i t o r y ,  

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

c o m p u t e r   i n p u t   and  t r a n s a c t i o n s .  

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

m e c h a n i s m s   can  be  u t i l i z e d   no t   o n l y   f o r   r e c e i v i n g   b u t  

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

s i g n a l s   to  a r b i t r a r i l y   d e f i n e d   f u t u r e   or  p a s t   r e g i o n s  

of  s p a c e - t i m e ,   v i z .   by  the   c o n t r o l l e d   i n d u c t i o n   o f  

r e c t i l i n e a r   a c c e l e r a t i o n s   or  d e c e l e r a t i o n s   of  t he   e l e c t r o  

p u l s e s   in  the   r e s p e c t i v e   f r e e - f l i g h t   i n t e r v a l s   of  t h e i r  

t r a j e c t o r y .  



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

o b s e r v a t i o n   and  t r a n s m i s s i o n   of  t e m p o r o - s p a t i a l l y  

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

r i n g - s h a p e d   vacuum  t u b e   o r - s l i t ,   an  e l e c t r o n   i n j e c t o r   f o r  

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

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

d e f l e c t i n g   and  c o l l i m a t i n g   means   o p e r a t i v e l y   c o n n e c t e d  

to  t h e   vacuum  t u b e   w i t h   f r e e - f l i g h t   i n t e r v a l s   of  t he   t u b e  

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

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

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

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

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

p r o c e s s i n g   u n i t .  

2.  The  i n s t r u m e n t   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

the   vacuum  t u b e   is  m o u n t e d   f o r   u n i v e r s a l   a d j u s t m e n t .  
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