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A s an h y p o t h e s i s t h e sharp f a r - i n f r a r e d t u r n o v e r s in t h e s p e c t r a o f 

s e v e r a l r a d i o - q u i e t g a l a c t i c nuc l e i [ 1 - 3 ] a re a t t r i b u t e d t o t h e m o d i f i c a -

t i o n s o f s y n c h r o t r o n emis s ion a r i s i n g from t h e p r e s e n c e o f a t he rma l 

b a c k g r o u n d p lasma. We c a l c u l a t e t h e s y n c h r o t r o n emiss ion from a p o w e r -

l a w d i s t r i b u t i o n o f r e l a t i v i s t i c e l e c t r o n s N ( y ) = N 0 y ~ s in a l a r g e - s c a l e 

random m a g n e t i c f i e l d o f s t r e n g t h Β embedded in a t he rma l p lasma o f 

d e n s i t y n G . T w o major m o d i f i c a t i o n s o f t h e c l a s s i c a l v a c u u m t h e o r y o f 

s y n c h r o t r o n emis s ion a re e s t a b l i s h e d [ 4 ] : 

A ) s y n c h r o t r o n sou rces can be o p t i c a l l y t h i ck o n l y in a smal l f r e q u e n c y 

r a n g e a round t h e R a z i n - T s y t o v i c h f r e q u e n c y , i / R = 20 ( n e / c m ~ 3 ) (B/G)""" 1 

Hz, w h e r e a s a t s m a l l e r and h i g h e r f r e q u e n c i e s t h e sou rces a re o p t i c a l l y 

t h in ; 

B) a t f r e q u e n c i e s a b o v e i / R t h e s y n c h r o t r o n i n t e n s i t y in a p lasma 

b e h a v e s e x a c t l y t h e same w a y as in t h e v a c u u m c a s e , I ( i / > i / R ) « ι/"~α, a = 

( s - l ) / 2 , w h e r e a s a t f r e q u e n c i e s b e l o w i / R t h e i n t e n s i t y is e x p o n e n t i a l l y 

r e d u c e d , I ( i / < i / R ) « e x p ( - i / R / i / ) . 

A p p l y i n g t h e s e f i n d i n g s to t h e o b s e r v a t i o n s w e f i nd : 

1) t h e l o w - f r e q u e n c y e x p o n e n t i a l c u t o f f b e l o w t h e R a z i n - T s y t o v i c h f r e -

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

quasa r s , i f i / R - 2 · 1 0 1 2 Hz. T h e v a l u e o f v R s u g g e s t s t h e r e l a t i o n Β = 

1 0 " 1 1 ( n e / c m " 3 ) G b e t w e e n t h e m a g n e t i c f i e l d s t r e n g t h and t h e p lasma 

d e n s i t y in t h e s e o b j e c t s ; 

2 ) none o f t h e e x i s t i n g o b s e r v a t i o n s [ 1 - 3 ] a re i n c o m p a t i b l e w i t h t h e 

s y n c h r o t r o n o r i g i n o f t h e emis s ion . 
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