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1: new technique of  t he  beam in j ec t ion  i n t o  the  l i n a c  accelera- 
t i n g  sec t ion  o f  t he  race-track microtron i s  considered i n  t h i s  work. 
The essence of  t he  technique cons is t s  i n  the  in j ec t ion  f rom tlie ou ter  
a rea  of  t he  microtron i n t o  the  area of  the  coincided o r b i t s  o f  t he  
first end magnet i n  such a way that the  t r a j ec to ry  o f  the  in jec ted  
beam has t k e  form of  tlie i n t e r sec t ing  loop. It i s  achieved with 
the  help of t he  addi t ional  displaced f i e l d  made by the  d i s t o r t i o n  
o f  t h e  sca t te red  f i e l d s  of  both end magnets i n  the  a rea  o f  the  acce- 
l e r a t ed  beam coincided o r b i t  i n t e r sec t ion  w i t h  the  border l i n e  of 
i n t  erpolar  space magnets. 

The given f igu re  shows the  scheme o f  charged p a r t i c l e  bean in- 
j ec t ion  i n t o  the  race-track microtron, vkere I - t he  injected beam 
t r a j ec to ry ,  2 - t he  in,-jected beam in t e r sec t ing  l o o p  t r a j ec to ry ,  
3 - the  end magnet of t he  microtron, 4 - gradient f i e l d  area,  
5 - t h e  end v e r t i c a l  plane o f  t he  magnet poles,  6 - t he  accelerat ing 
sect ion,  7 and 8 - t he  first and second turns  o f  the  c i rcu la t ing  
b e m ,  9 and IO - regions, where the  displaced magnetic f i e l d  i s  
excited. 

The r ea l i za t ion  of tln-e technique m a y  be carr ied out by ac t ive  
and passive ways. T'ne ac t ive  may, for example, may be carr ied out 
by the  pole-face windings of t he  d e f i n i t e  configuratioc. The passive 
one may be done by clianging the poles '  end p r o f i l e  of the  f i e l d  end 
magnets o r  by making the  ferromagnetic screens with t h e  s l o t  ic 
the  sca t te red  f i e l d s  o f  -the end magnets. Let ' s  consider the l a t t e r  
na;r ir, de ta i l .  

magnet slid t h e  screen, beirg a t  t he  angle t o  -the f ront  o f  t he  magnet, 

?=-as the following vien: 

The f i e l d  i n  the  m e d i a  plane of  t k e  end magilet, between t k e  

B x  = B r  = D  
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- i s  the remotest point of t he  t ra jec tory  from -tl,=e 
screea,  em6 is de t  ermir,ed fron! the erpat i o n  
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Zquation (5 ; ,  except the  s m a l l  fm , has no s t r i c t  solut ion e i the r :  

For  the  end magnet vith the  screes  t o  tu” tlie c i rcu la t ing  ’learn 
ky 1GO , the  fo l loa ing  condition should hold:  

0 

rviiere c2 - t he  midt% of magnet grzp, FI - tlie po ten t ia l  of  t h e  
sca t te red  field without t he  screen, - t he  poini;, where the 
sca t te red  f i e l d  i s  equal t o  zero. The poten t ia l  i s  l o g a r i t h a i c :  

x/a) . So tLe dis tance between the  magnet and the  
screen a t  t he  point o f  outgoing o f  a l l  t he  o r b i t s  will be: 
f l ( x ) =  4 

accuracy o f  a l l  t 3 e  formulae i s  estimated i n  t h e  approximation 
as: 

numerical example: if SF =o,I; 
= 5 cm, then d = 8,8 cm; 4,y = 2,8 em; .v%* 20 5, 
Thus the  creat ion of the  displacing gradient f i e l d  at the end 

= I ;  1-1 = 104, xf= 3a ; x=/2dcm 

sect ions of  the  race-track microtron end semimagnets provides 
the p o s s i b i l i t y  of obtaining the  t t a j e c t o r y  of  a f u l l  in te rsec t ing  
loop  by the  injected beam, 

The s e t t i n g  o f  t‘ne gradient f i e l d  boundary at the  acute angle 
t o  the  bordering vor t i ca l  plane poles of the  end magnet provides 
r e a l i z a t i o n  o f  t h e  i r j e c t i o n  from t’rie ou ter  a rea  o f  the  microtrori. 
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The application o f  this technique will apparently es ' sen t ia l ly  
enlarge the  p o s s i b i l i t i e s  of  construction of  t he  race-track 
microtrons, simplify the  in j ec t ion  system and f a c i l i t a t e  the  tuning 
o f  the  beam in j ec t ion  and calculation, A l l  these w i l l  ensure safe ty  
and high qua l i ty  o f  microtron operation. 
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