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ABSTRACT, Dua l r e l a t i v i s t i c e f f e c t s i n compact r a d i o s o u r c e s a r e 
d i s c u s s e d , a n d a s an i l l u s t r a t i v e e x a m p l e we t r y t o show t h a t t h e 
o b s e r v e d f e a t u r e s o f t h e k n o t C^ i n 3C3U5 ( s u p e r l u m i n a l m o t i o n , 
s u p e r l u m i n a l e x p a n s i o n , a p p a r e n t d i a m e t e r and f l u x v a r i a t i o n e t c . ) 
can be i n t e r p r e t e d s i m u l t a n e o u s l y . 

R e c e n t VLBI o b s e r v a t i o n s h a v e shown t h a t i n t h e s u p e r l u m i n a l 
s o u r c e 3C3U5 k n o t s C l and C2 a r e m o v i n g and e x p a n d i n g s u p e r l u m i -
n a l l y ( R e a d h e a d (198U ; , B i r e t t a (1985) ) » T h i s d u a l a p p a r e n t l y s u p e r -
l u m i n a l phenomenon may e s s e n t i a l l y be an e v i d e n c e f o r t h e d u a l 
r e l a t i v i s t i c e f f e c t which we h a v e i n t r o d u c e d i n t h e s t u d y o f 
compact r a d i o s o u r c e s ( Q i a n (1983) · Q i a n e t a l . ( 1 9 8 5 ) ) « W e h a v e shown 
w i t h p l a s m o n m o d e l s t h a t t h e d u a l r e l a t i v i s t i c e f f e c t i s v e r y 
p r o m i s i n g i n e x p l a i n i n g t h e s u p e r l u m i n a l f l u x v a r i a t i o n s w i t h t i m e 
s c a l e s o f 1-10 d a y s a t s h o r t c e n t i m e t e r w a v e l e n g t h s o b s e r v e d i n 
c e r t a i n compact s o u r c e s . I n f a v o u r a b l e c o n d i t i o n s i t can i n c r e a s e 
s i g n i f i c a n t l y t h e p r o b a b i l i t y o f s e e i n g a s u p e r l u m i n a l m o t i o n . T h e 
L o r e n t z f a c t o r s r e q u i r e d a r e m o d e r a t e and i n t h e r a n g e o f t h e 
o b s e r v e d o n e s . H e r e we t r y t o i n t e r p r e t t h e o b s e r v e d f e a t u r e s o f 
k n o t Cj^ ( a s an i l l u s t r a t i v e e x a m p l e ) i n t erms o f d u a l r e l a t i v i s t i c 
p lasmon m o d e l . T h e f o l l o w i n g o b s e r v a t i o n a l f a c t s , a r g u m e n t s and 
s i m p l i f i c a t i o n s a r e t a k e n i n t o a c c o u n t i n o r d e r t o c h o o s e a 
r e a s o n a b l e s e t o f p a r a m e t e r s : (1 ) A l t h o u g h k n o t C^ may p r e s u m a b l y 
h a v e a c u r v e d p a t h v e r y c l o s e t o t h e c o r e , i t s p o s i t i o n s s i n c e 
1980.5 ( t h e epoch o f f i r s t VLBI o b s e r v a t i o n s a t 10.7GHz) can be 
f i t t e d t o s t r a i g h t l i n e m o t i o n q u i t e w e l l;(2 ) F o r s i m p l i c i t y , we 
assume t h a t t h e m o t i o n o f C^ i s u n i f o r m d u r i n g t h e p e r i o d o f I98O-

1 9 8 1 + f i t s a p p a r e n t v e l o c i t y V a i s t a k e n t o be 5»5c;(3 )However ,we 
s u p p o s e t h a t k n o t C^ would a c c e l e r a t e t o an a p p a r e n t v e l o c i t y o f 
~10c s i m i l a r t o t h a t o f C2 when i t r e a c h e s d i s t a n c e s o f 5-6 mas 

t o t h e c o r e . A f a v o u r a b l e e v i d e n c e f o r t h i s may be t h e s i m i l a r i t y 
be tween t h e r e s p o n s i b l e o u t b u r s t s a t 10.7GHz , i f t h e i r dynamic 
p r o p e r t i e s a r e c o n s i d e r e d t o be d e p e n d e n t on t h e i r e n e r g e t i c s . T h u s 
we a r g u e f o r i t s v i e w i n g a n g l e θ b e i n g l e s s t h a n 12°,and we assume 
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θ = 8 ° ; ( ! + ) A c c o r d i n g t o the VLBI o b s e r v a t i o n s , t h e appa ren t e x p a n d i n g 
v e l o c i t y V^ i s t aken t o be 1 . l + c ; ( 5 ) F r o m i n v e r s e compton argument 
and X - r a y o b s e r v a t i o n s the D o p p l e r f a c t o r 6xof s h o u l d be g r e a t e r 
than 7 . 0 ; ( 6 ) K n o t i s o p t i c a l l y t h i n a t 1 0 . 7 G H z and 2 2 . 2 G H z ; ( 7 ) T h e 
e n e r g y s p e c t r a l i n d e x i s t aken t o be 1 . 0 , i . e . i n the r e f e r e n c e 
sys tem f i x e d t o the c e n t r e o f p lasmon the e l e c t r o n s have a power 
l aw e n e r g y spec t rum = N 0 E " \ 

From p o i n t s ( l ) - ( l + ) , w e would assume t h a t the b u l k - m o t i o n 
v e l o c i t y V b = / 3 c , £ = 0 . 9 8 1 + 7 = 5 . 7 U and 5 ^ = ( ^ ( 1 - β c o s θ ) ) ~ 1 = 7 
a g r e e i n g w i t h p o i n t (ζ));the e x p a n s i o n v e l o c i t y i n t he c e n t r e -
f i x e d sys t em i s t aken t o be V e = ot c , oC = 0 · 2 0 b e c a u s e o f v <i=or;££. 
C o n s i d e r i n g t h a t the o u t b u r s t s t a r t e d be tween 1 9 7 9 and 1 9 8 0 , w e 
d e r i v e the a p p a r e n t d i a m e t e r i n 1983 -1981+ t o be ~ 1 . 7 p c wh ich 
a g r e e s w i t h the o b s e r v e d o n e s . F r o m p o i n t ( 6 ) , p a r t i c l e a c c e l e r a t i o n 
and f i e l d a m p l i f i c a t i o n s h o u l d be t aken i n t o a c c o u n t i n o r d e r t o 
e x p l a i n t he r i s i n g phase o f the o u t b u r s t . F o r s i m p l i c i t y we assume 
t h a t i n t h e c e n t r e - f i x e d r e f e r e n c e sys t em N 0 = N 0 0 t - n and H 0 = H 0 o t ~ m 
w i t h n > 0 , m < 0 ( i n t he r i s i n g phase t < t * ) and m > 0 ( i n t he 
d e c l i n i n g phase t > t * ) ; s e e P a c h o l c z y k and S c o t t ( 1 9 7 6 ) .We c h o o s e 
n = 3 . 0 , m = - 1 . 7 ( t < t * ) and m = 1 . 7 ( t ^ t * ) , N o o = 0 . 2 5 , H o o = 3 X 1 0 " b G and 
t * = 2 5 y r . T h e f l u x v a r i a t i o n c a l c u l a t e d f o r C^ i s shown i n F i g . 1 
which i s c o n s i s t e n t w i t h the o b s e r v a t i o n s q u i t e w e l l . A c h a r a c t e r -
i s t i c o f t he model i s t h a t 
a t t he s t a r t o f the o u t b u r s t 
the e l e c t r o n e n e r g y i s f a r 
g r e a t e r than the f i e l d e n e r g y , 
bu t when t —'t* i t r e a c h e s 
towards the e n e r g y e q u i p a r t i -
t i o n . 

I t can be s e e n f rom a b o v e , 
o u r model can s i m u l t a n e o u s l y 
e x p l a i n most o f t he o b s e r v e d 
f e a t u r e s o f k n o t Cj^: s u p e r l u m i -
n a l m o t i o n ( 5 · 5 c ) , s u p e r l u m i n a l 
e x p a n s i o n ( 1.1+c) , a p p a r e n t d i a -
m e t e r ( 1 . 7 p c ) , l a r g e a n g l e s u b -
t ended a t t he c o r e ( 2 8 ° ) , f l u x 
v a r i a t i o n t ime s c a l e s and 
s p e c t r a l e v o l u t i o n . O n l y the 
a c c e l e r a t e d m o t i o n and i t s 
e f f e c t s remain t o be s t u d i e d . 
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Epoch 

F i g . 1 . F lux v a r i a t i o n 
o f k n o t C l+ ( # 22 .2GHz, 
ο 1 0 . 7 G H z ) . 
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