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It i s  the  purposr o f  t h i s  not. t o  cxbiS!t a  
f, ha:dy  f s rmu l r "  f o r  'ha x - s t a b i l i t y  l i m i t  i n  s p i r a l  
usc tur  r c c e l e r c t o r a .  I n  P a r t  X r o  conridmr t 9 e  
r p e c i a l  case  cf r pure ly  s i n u s o i d r l  mrgnet lc  f i e l d ,  
der iv ine ,  r fcrmula i n  thres, d l ~ t i n c t  ways, ( I t  
r , ip ,ht  bo recorded t h r t  t w o  of the#* d r r i v a t l o n s  
nore k n a m  t o  $he f!rnt a u t h o r  f u l l y  $ 0 year  a g o o )  
T%ir f o m l m  I s  t hen  oompnrad wi th  the  o tas rvad  
va luee  obtminad w l t h  the d i g i t a l  com?uter, In P n r t  11 
the  r n ~ t t a d c  a r e  extended t o  i n a l u a r  a r b i t r a r y  
median-plrno n e g n r t 1 c ~ f i r l d r .  Tho r a s u l t l n g  s t a b i l i t y  
l h i t  i s  nern no t  t o  be s l g n i f l c r c t l y  modlfisd by 
p r e s e n t l y  contempletod mrgne t lc  f l e l d r ,  I t  ahould 
hcwrvar +a enphar ized thmt t h i n  rmru l t  has cot ye t  
haC tfis b e n e f i t  of corttprrinon with d i g i t a l  cornp,~ter  
r ~ a r u 2 t e .  

I n  t he  nalgl~borhood of ::;, s 2 7/13 i t  i s  observed 
t h a t  t h e  a t a b i l i t y  t .oundsry is c h a r r c t e r i z e d  b g  t h e e  
f i x a d  p o i n t s ,  snd by 8 s o l u t i o n  of funC%renta l  
frepuoncy fi . Ccnr rqaen t ly  rr exunins  the  x sq;ntlon 
f o r  cjuaJrocie no r i - l i nea r i t i e e .  Taking the  l a r g e a t  term 
i n  b: ( n o t e t i o n  of YW/FTC-J) ma o b t r l n :  



Pa? o w  purposes this nay be reylsoeA with the 
13"9r0imte equs t i o n f  

C*rl.stto% 11 

Be proseed by the method of hemanic  be l sncr ,  

thuo obtaining: 

vpen r s p l e e i w  // with B, and r*lr ing f o r  A :  

Dsrivrtion JAt 

Phis dar i rr t ian  iol2cwa the methods o u t l l n s d  



P. A .  ~~,'-z>T:?c:; r A . * . , i c . . ? .  ?-,& l'?'!l a:?:: Z r b a n e  i e c t ~ r e  
Egv6m?ier 195% 1,  rr1.i .*a st ,clI  u r e  h l a  l o t s  t i  on f r e e l y .  
4 + repraae:?t  i r e  phase - r:id ea : : l i t , ; de - func t ions  
,Y .i. F'*po.r.t, ??LiL-l.5) t h u r a c t e r i r ! r i q  th.  ! * , l n q ~ e t  
::l?.Xsnr o f  t h e  llrias;. 6 : f r s r e n t l . l  r r , a a t l o n r ,  

.., 



'&la derivmtion r-nployr l vmribtionbl ~ e t h a d  
szd prooaedm by replmcint: Eq. 2 w i t h  tt-*a f o l l o w i n g :  



Whlet rarglng with re spec t  t o  A ,  y i e l d s :  

or, in asreament with our other darivat iona;  

I t  i a  ev ldent  t h a t  the dsr iva t ion  i s  r a r t i a u l a r l y  
rdaptrt la  t o  g e n e r a l l r a t i o n  t o  more complicnted 
t r i r l  lunct ionr ,  and hence t o  more accur8ta 
axprensima for tho a t e b i l l t y  l i m i t o  

Xn Tehle I ,  r* have compared tho ~ r r 2 i c t e d  
o ~ l ~ m m  cf A ,  e n  giver. t)y Eq. 16, with two sample 
fl2fl'tal cmputar  rtrns, enploj lng  both model ozr! 
f u r l - o i % u  r88ehlna prr8met6r8. 



T a t l o  I Predicted and Obrerved S t a b i i i t y  L i n i t a  

On 5reph I r e  have cocqared the  c a l c u l a t e d  l l n i t a  
w i t h  e b r e r i e d  v a l u a s ,  i n  t h e  neighborhood of % ;.. -s/3 
f a r  r r r l o l l s  machines c h a r a c t e r i s e d  by model s i t e  parrmeterm. 

On B r r ~ h  11 we have p l o t t e d  ~ r e d i c t e d  v s l u e s  of 
r - r t r b i l i t y  l i m i t  a8 8 f u n c t i o n  of x-tune,  f o r  f i x e d  
y-tuna . 

Part IT - A r b i t r a r y  Median Plane F i e l d s  

Wa r i r h  t o  examine the  x - a t a b i l i t y  l i m i t  i n  an  
a e c e l r r r t o r  w i t h  median-plane m g n a t i c  fields invo lv ing  
a number o f  harmonica, The domlnrnt n  n - l i n e a r  t a m  4., i n  t he  x e q d r t i o n  w i l l  b. of  t h e  f o r m L  

o'n.?r the n a g n e t l c  f i e l d  ham bsbn s p e c i f i e d  by  Pou r l e r  
cmnpsnonta with c e e f f l c i e n t a  +, This  l e a d s  t o  
the  a ~ p r e x l a m t e  x  equa t ion :  

- -- - 

&e are indeb ted  t o  Dr, F. T o  Cole f o r  assurance  t h a t  
% l a  i r  i n  f a c t  the  dominnr~t non- l inear  term, 



Edidad b y  our work of P a r t  I ,  r e  aaaums a  t r i a l  f u n c t i o n  
o f  the fomt  

re .a$Qro f h r t  An. B 2 a;& procobd t o  bva luato  
tn r  a t r b i l i t y  l i m i t  'kg t h e  Shod o f  hsrrronia b a l a n c e ,  
keepinu only l i n e a r  tarms i n  A,, En: 





rkero  in t h e  last two eoun t i o " . f  wa '>s,rr !,:idred termr 
sf ~ r 3 e r  (B1 A i ) ,  E l  A n  1 .  i tawr!t t i r>&; 

n n 



sinca E 2 - j n  rn? B - j ,  n a v ~ ,  c o n t r i b h t e ,  tie r.an o c t s i n  
r r ! ? g ! e  * q ~ e t : c r l  I'or B, : 

* 

I e' 
For contsr.: . is;ei  s t r ; c t ~ . - e  9 t : - r  ~ C C : I I I : ~  ; e m  x i t e a  

very llttlo chm.:;.e :n Dl ,  ?r:e t u  ?'?e we: , - :  !,in.; o f  h l p - ' ? e r  
i,, t a r n s ,  






