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ABSTRACT 

F For o r i e n t a t i o n  purpores a few two-dimensional p o t e n t i a l  
computations have been made with the ILLIAC t o  study f i e l d a  
of posa ib le  i n t e r e s t  i n  FFAG s t r u c t u r e s .  The r e s u l t s  which 
are repor ted  thus supplement thoae s m e r i e e d  i n  MURA-LJL-9. 
One case concerns a s t r u c t u r e  s i m i l a r  t o  the  reversed-f ie ld  
WAG model which i s  i n  opera t ion  a t  the  Universi ty  of Michigan. 

I. INTRODUCTION 

With the  o b j e c t  of achieving median-plane f i e l d s  which 
might be of i n t e r e s t  i n  separated-sector  FFAG accelerators, 
a few re la t ive ly-s imple  pole  conf igura t ions  with pole-face 
c u r r e n t s  have been s tudied  with the ILLIAC by means of the  
two-dimensional "FL" program. I n  the  event t h a t  any of the 
r e s u l t i n g  f i e l d s ,  o r  f i e l d s  s i m i l a r  t h e r e t o ,  should be 
considered of s u f f i c i e n t  i n t e r e s t ,  f u r t h e r  s t u d i e s  could be 
undertaken by means of the " ~ c s p o o y l "  and "Stormesh" programa. 
The genera l  ob jec t ive  was t o  ob ta in  conveniently (1) a 
s u b s t a n t i a l l y  s lnuao ld r l  median-plane f i e l d  ~ n d  (11) a 
f la t - topped f i e l d  containing e third-harmonic component of 
r e l a t i v e  amplitude near  -l/9 ( c f .  - MURA-JLP-6). 
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As a aecond part of the study, the median-plane f ield 
produced by s pole configuration similar to that of the 
Nlchigen reversed-field model was obtained. The harmonic 
content of this field mey be informative in formulating 
future computetional programs based on s Fourier representation 
of the fieldo 

11. RESULTS 

The configuretions employed in the first series of 
rune and the median- lane fields which were found are E depicted in Figs. 1- . A aummary of the results in the 
manner employed in MURA-LJL-9 (7 June 1956) is given in 
Teble I. 

TABLE I 

SJMMARY OF CHARACTERISTICS OF MEDIAN-PLANE FIELDS 

PQ 
It appears that the configurations of Figs. 1 and 34variation 

of the median-plane field which l a  quite close to a pure 
sinuaoid. The conflgurationa of Figs. 5 and 7 give fields 
( Figs. 6 end 8, respectively) which are materially flatter 
in the regiona of maximum and minimum field, the laet exemple 
also exhibiting a oomparitively large effective flutter 
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M r .  L e f f l e r  h a s  eva lua ted  the  f i r s t  Four ie r  components f o r  
these c a s e s ,  wr i t ing  B = < B >  (1 + f ,  cos NQ + f  cos 2x0 + 
r3 coa 3 N Q ) ,  with the r e s u l t s  d i sp layed  i n  Table I 1 . 

TAmE I1 

FOURIER COKPONENTS OF NIEDIAN-PLANE FIELDS 

The conf igu ra t ion  of Fig. 9 was intended t o  r ep resen t  t h e  
Michigan r eve r sed - f i e ld  model and l e d  t o  the median-plane f i e l d  
depic ted  i n  Fig.  10. In  performing t h e  computations, a cons t sn t  
"bias" was added t o  the  va lues  which appear on Fig. 9 ( s ince  the  
computational program d i d  no t  admit nega t ive  va1ues)and 
subsequently sub t rac t ed  ou t  i n  nna lys ie ing  the  r e s u l t s .  

Run No. Figs. f2 f3  

The r a t i o  of half-gap t o  wavelength was 8/9e0 From the  
computated p o t e n t i n l s ,  the  v e r t i c a l  f i e l d  s t r e n g t h  a t  a he igh t  
7/8 of the  d i s t a n c e  from the  median plane t o  the  pole was determined 
(FI(;. 11) by the a lgor i sm 
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