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Using the method and exwple of a machine descsiYIebd 

i n  MURA-TBE/DWK-l, we can t e s t  the variation in 4- fer 

an a rb i t r a ry  arrangement of seetors, We plo t  trace A M  

as a function of the posit ion a f  a straight  section in $he 

accelerator arid then neglecting terms i n  the  total  t rac6 with 

coeff ic ients  k and higher higher powers of & , lrre use 

t race  YL = t race &I, + 2 Bk trace A lat, 

where Mo i s  the matrix f o r  no s t r a igh t  sections and ek 
i s  the length of the s t ra ight  section i n  the kth posit ion 

i n  the sector and trace A% is read off of the graph. 

This computation of the t race gives different  answers 4e- 

pending upon where the  array of s t r a igh t  seetiono l i$s in 

the  sector . By t r i a l  we must f i nd  the maximum and the 

minimwn t o t a l  trace t o  determine the difference fn or  

i n  I/ fo r  pa r t i c l e s  of d i f fe rent  radir i n  the dame 

Mark V; because at di f ferent  raaddib t;h@ array or straight 
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sect ions  aecurg at d i f f e r en t  posi t ions  r e l a t9W t o  the  pos i t ion  

of the  posPtivB or negative f fe ld  gradient. 

As shmn  fn MURA-TBE~DW# 1 a straight;  sec t ion  occuring 

i n  a focussing sector  produces 

which i s  from 

M4 - 
C1-F dl-F 

and F i s  the f r ac t ion  of a focussfng segment between the  

s t r a i g h t  sec t ion  and the  end of the  focussing ssiplaenb 

For r a d i a l  motion: 

g = E9 s inh 

h = cosh y- 
and 

ap = cos F V.;. 

= - + sin F y+ 
C = + s i n  (1-F) y+ 
dl-F - C O S  (1-F) y+ 

For the  ax i a l ,  o r  2 ,  motion interchange the  numbers used 

f o r  q+and v- i n  the  formulae end interchange the  numbers 

used f o r  n,  and n +  a 
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St ra igh t  sect ions  occurlng i n  a  defocussing sector  

produce 

Trace A M3 = a  gl-p e~ + bgl_* gf f C h l - ~  e~ dhl -~ gl? 

which i s  from 

and f o r  r a d i a l  motion \ 

a = cos y+ 
b s i n  '& =G 
G = -G+ s i n  $ 
d = cos Y+ 
and 

with t he  previous interchanges f o r  ca lcu la t ing  

ax ia l  motion with these formulae, 

The graphs show the variation of these increments 

of t r aces  f o r  d i f f e r en t  locat ions  of a s t r a i g h t  sec t ion  

i n  the  sec tor*  It i s  merely n e c e s s a r y t o  add up t h e t r a c e  

A M 8 s  f o r  the  s t r a i g h t  sect ions ,  For example: 
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If we want t o  know how much the  number of beta t ron osc i l l a -  

t i o n s  around the  accelera tor  va r i e s  with the  posi t ion of 

the  s t r a i g h t  sect ion,  we note t h a t  s ince t r a c e  Ed = 2 c o s g  , 
- ' t r ace  A Y(F)  ; and since A )/(I?) 

4 71- s i n  r 
depends upon F, 2/ w i l l  vary by t he  maximum va r i a t i on  i n  

For one s t r a i g h t  sect ion,  the  r a d i a l  t r ace  A Y = - 48 

f o r  the  l a r g e s t  value and fo r  the  smallest  value t r aced  M=-3.5 

thus g)/ = (44.5) i s  the  va r i a t i on  i n  Yr 
max 4 T s i n  cr 

0 
For our example of 37 = H sec tors  andb'sll9 , and 

A 20 cm s t r a i g h t  sec t ion  

If we space three  s t r a i g h t  sect ions  uniformly i n  a sector ,  

gtr d = -48 -27 -7.5 = - 82.5 f o r  one of them 

between focussing and defocussing magnets and 

trdMk= -3.5 - 2135) = -73.5 f o r  two of the  three  

symmetrically placed i n  the  defocussing sec tor ,  

Thus 
- Jhax - .0067 (9.0) .06 waves which i s  a great  

improvement over one s t r a i g h t  sect ion* 
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