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ABSTRACT

The b a s i c  ideas of free ele c t r o n  laser (FEL) and laser accel e r a t o r  (LA) and the pr e s e n t  status 

of the researches are reviewed.

Since the osci l l a t o r  e x p e r i m e n t  at S t a n f o r d  U n iversity was successful in 1976, m any FEL e x p e r i 

ments bo t h  in the c ompton and the R aman regimes h ave b e e n  done m ostly on the ampl i f i c a t i o n  p r o c e s s e s . 

The t h eoretical w orks on  the r a d i a t i o n  interactions w i t h  e l e c t r o n  beams have b e e n  done and p o p o s e d  

some n ew ideas on the gain e n h a n c e m e n t , for i n s t a n c e s , the tap' e ring of the w i g g l e r  p e r i o d  and 

s t r e n g t h , o ptical klystron, DC and RF field effects in the w i g g l e r , laser i nduced cooling in a 、

storage ring a nd so on. A t  present, the m a i n  effort in the FEL research seems on the os c i l l a t o r  

experiments in the optical r e g i m e , be c a u s e  any os c i l l a t o r  experiments o ther than the S t a n f o r d  e x p e r i 

m e n t  ha v e  not b e e n  successful so f a r .

The laser accel e r a t o r  researches r e cently started. They are mainly theoretical works and still 

pr emature although the laser accel e r a t o r  c o ncept has a t tractive features w h i c h  t h e o r etically w a k e  

100 T e V  accel e r a t o r  p o s s i b l e . In this presentation , laser - p l a s m a  a c c e lerator for u l t r a -high energies 

wi l l  be discussed.
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