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A B S T R A C T . In t h i s p r o g r e s s - r e p o r t I w i s h t o d e s c r i b e t h e w o r k my 

s c i e n t i f i c c o l l a b o r a t o r s and I h a v e d o n e o v e r t h e l a s t s i x y e a r s . 

In 1976 R i e k e e t a l . n o t i c e d fo r t h e f i r s t t ime t h a t some a c t i v e n u c l e i 

had a sharp c u t o f f in t h e i r n o n t h e r m a l emis s ion in t h e n e a r i n f r a r e d t o 

r ed w a v e l e n g t h r a n g e . O v e r t h e f o l l o w i n g y e a r s i t became o b v i o u s m o s t l y 

t h r o u g h t h e w o r k o f g r o u p s in T u c s o n . T e n e r i f e and H e i d e l b e r g t h a t t h i s 

is a w i d e s p r e a d phenomenon in r ed quasa r s , in BL L a c ' s and in h o t s p o t s 

as w e l l as j e t s . 

A f t e r i n i t i a l a t t e m p t s (Webb e t a l . 1984, S c h l i c k e i s e r 1984) Bie rmann 
and S t r i t t m a t t e r ( 1 9 8 7 ) p r o p o s e d a t h e o r y t o e x p l a i n t h e o b s e r v a t i o n s 
d e s c r i b e d a b o v e : T h e t h e o r y is ba sed on t h e i d e a t h a t f i r s t o r d e r Fermi 
a c c e l e r a t i o n t a k e s p l a c e in shocks , in ho t s p o t s , k n o t s in j e t s , and 
n u c l e a r emis s ion r e g i o n s o f a c t i v e n u c l e i . K l e m e n s ( 1 9 8 7 ) i n v e s t i g a t e d t h e 
r o l e o f p r o t o n - p r o t o n c o l l i s i o n s as sou rces o f r e l a t i v i s t i c e l e c t r o n p o s i t r o n 
p a i r s t o g e n e r a t e X - r a y s y n c h r o t r o n emis s ion t o e x p l a i n t h e X - r a y e m i s -
s ion o f t h e M87 j e t . F r i t z ( 1 9 8 7 , 1989a ,b ) i n v e s t i g a t e d in some d e t a i l t h e 
shape o f t h e c u t o f f f o r d i f f e r e n t a s sumpt ions a b o u t t h e spec t rum o f t h e 
t u r b u l e n c e , in h i s l a t e s t p a p e r i n t r o d u c i n g t h e n o n - l i n e a r e f f e c t s o f 
s e l f - e x c i t e d t u r b u l e n c e . B a l a n c i n g a d i a b a t i c l o s s e s w i t h a c c e l e r a t i o n 
r a t h e r t han s y n c h r o t r o n l o s s e s , Volk and Biermann ( 1 9 8 8 ) w e r e a b l e t o 
e x p l a i n t h e h i g h e n e r g i e s o f t h e p a r t i c l e s a t t h e s p e c t r a l k n e e o f cosmic 
r a y s , a p p l y i n g s imi l a r i d e a s as t h o s e d e v e l o p e d f o r quasa r s t o s u p e r n o v a 
e x p l o s i o n s in s t e l l a r w i n d c a v i t i e s . 

F o l l o w i n g K i rk and Schne ide r , K n i l l s ( 1 9 8 9 ) i s now l o o k i n g a t c u t o f f 
s p e c t r a in r e l a t i v i s t i c shocks , w h i l e F r a i x - B u r n e t ( 1 9 8 8 , 1989a ,b , c ) from 
t h e g roup o f J . - L . N i e t o in c l o s e c o n t a c t w i t h us i s c o n s i d e r i n g o b l i q u e 
shocks as an i m p o r t a n t i n g r e d i e n t . T h e r e q u i r e m e n t o f f i r s t - o r d e r Fe rmi 
a c c e l e r a t i o n pu t s s t r o n g c o n s t r a i n t s on t h e s h o c k - m a g n e t i c f i e l d c o n -
f i g u r a t i o n . 

K. Mannhe im and I h a v e r e c e n t l y s t a r t e d t o c o n s i d e r t h e d e t a i l s o f 
t h e h i g h e n e r g y p r o t o n - p h o t o n i n t e r a c t i o n s and t h e i r c o n s e q u e n c e s fo r 
t h e X - r a y , γ - r a y and n e u t r i n o s p e c t r a o f a c t i v e n u c l e i (Mannhe im and 
Biermann, 1 9 8 9 ) ; c r i t i c a l i s t h e i n i t i a l maximum e n e r g y o f h e a v y n u c l e i , 
d e p e n d e n t on t h e m a g n e t i c f i e l d . 
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