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:omputational Study o f  Nonl inear Space-Charge Waves 
i n  C i r c u l a t i n o  Beams 

Nonl inear space-charqe waves i n  r e l a t i v i s t i c  c i r c u l a r  beams a re  invest iga-  
ted o f  charged p a r t l c l e s  w i t h  negat ive mass. These waves a r e  bunches c i r c u -  
l a t i n g  over o r b i t  w i t h  angular v e l o c i t y  equal the averaged over a l l  p a r t i c -  
les.  The ex is tence o f  such waves i f  d i s s i p a t i o n  i s  present i n  the 
system i s  shown. The bunch s t a b i l i t y  i s  invest iqated by the computerized s i -  
nu la t ion  method. I t  i s  shown t h a t  bunches w i t h  the enerny spread smaller than 
the l i n e a r  theory threshold a r e  s tab le  against  long-wave disturbances i f  
t h e i r  angular s i z e  i s  small enough. Coherent s t a b i l i t y  o f  a set o f  symnetr i-  
: a l l y  placed over the o r b i t  bunches could be achieved by impl ied electromag- 
n e t i c  wave o f  moderate ampli tude t r a v e l l i n g  over the o r b i t .  

The i n v e s t i g a t i o n  has been performed a t  the Sc ien t i f i ca l -Method ica l  
D iv i s ion .  JINR. 
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