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Abstract: Radio gaps , i .e. r eg ions o f s t r o n g l y reduced radio ( and a l so op t i ca l ) 
in tens i ty b e t w e e n the ga lac t i c nucleus ( A G N ) and the radio j e t s in ac t ive 
radio ga l ax i e s , are a ra ther p rominen t fea ture o f many o f these sou rce s . W i t h 
the a im t o exp la in this phenomenon w e cons ide r the e v o l u t i o n o f the r e l a t i -
v is t ic e l e c t r o n spec t rum in such a source w i t h the re l evan t p lasma kinet ic 
equa t ions . W e cons ide r a pos s ib l e acce le ra t ion p r o c e s s f o r re la t iv i s t i c e l e c -
t rons and pos i t r ons near the accre t ing cent ra l ob jec t which is based on the 
con t inuous in terplay o f s tochas t i c Fermi acce le ra t ion p roces se s and radia t ion 
lo s se s o f e n e r g e t i c pa r t i c les . T h e resu l t ing d i s t r ibu t ion funct ion heats the 
background med ium e f f i c i e n t l y t h rough the ob l ique Langmui r synchro t ron 
ins tabi l i ty o n c e the t h r e s h o l d p lasma ene rgy dens i ty f o r the modu la t i on in-
s tab i l i ty is e x c e e d e d resu l t ing in the o u t f l o w o f mater ia l . By the c o n c e r t e d 
ac t ion o f synchro t ron lo s se s and adiabatic focuss ing in the o rde red , spa t ia l ly 
decaying magne t i c f i e ld B 0 the i so t rop ic re la t iv i s t i c e l e c t r o n d is t r ibu t ion func-
t i on rapidly d e v e l o p s in to t w o o p p o s i t e l y d i r ec t ed beam d is t r ibu t ions , e x p l a i -
ning the f o r m a t i o n o f c o m p a c t , super luminal radio je t s near the A G N and the 
radio gap phenomenon . T h e s tabi l i ty o f the e l e c t r o n / p o s i t r o n beam in the 
m a g n e t i z e d background p lasma is s tudied by t rea t ing it as a c o l d beam. T h e 
l inear g r o w t h ra tes f o r para l le l p ropaga t ing longi tudinal and t ransversa l w a -
ves are ca lcu la ted . WTiereas the f o r m e r g i v e r ise t o heat ing o f the background 
plasma, the l o w - f r e q u e n c y t ransversa l ( A l f v é n - ) w a v e s sca t t e r the beam t o 
an i so t rop i c d is t r ibu t ion funct ion which then revea l s i t s e l f again by syn-
c h r o t r o n radiat ion. T h e mean f ree path f o r this i so t rop i za t i on p roces s is c a l -
cu la ted and c o m p a r e d w i t h the l eng th o f the radio gaps . A discuss ion o f the 
resu l t s is g iven in A c h a t z e t al . ( 1989 ) . 

References: 
A c h a t z , U . , Lesch , H . , Schl ickeiser , R. ( 1989 ) 'Jets and ho t s p o t s in e x t r a g a -
lact ic radio sources ' , A s t r o n . A s t r o p h y s . , in prep. 

431 

R. Beck et al. (eds.), Galactic and Intergalactic Magnetic Fields, 431. 
© 1990 IAU. Printed in the Netherlands. 

https://doi.org/10.1017/S0074180900190709 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900190709

