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It is the purpose of this note to point out that a rather simple approximate 

expression may be obtained for the y stability amplitude in spiral sector accelerators. 

This "handy formula" seems capable of indicating the correct order of magnitude 

of the stability limit, while it has the distinct advantage of being applicable to 

separated sector machines where there are  a s  yet no digital computer results 

Consider a medial plane magnetk field which is given by: 

This can be obtained from a scalor potential: 

. . 
According to the smooth approximation 

where: 

If a particle is not on the median plane then it will be subject to a magnetic 

field whose effective flutter is given by 

Let, 



then for ny 1 we have: -< W 

A variation ih Feff is immediately convertable into a change in the 

11. y-time, since from Eq. 3: 

P 

We know(experimentally) that the y stability amplitude near < s 213 is 
.I Y 

markedly decreased, and so  i t  appears reasonable to evaluate the stability 

limit by requiring that the tune changes until y reaches =* This 
3 

results in: 

( 9 )  

For the case of a Mark V with no additional harmonics the last bracket 

equals one. In this case we may compare the predicted formula with numerous 

values obtained from the Feckless Five. Table 1 and Graph 1 indicate numerical 
r 

values for y limit, and compares them with ILLIAC results. 



Separated sector accelerators have magnetic fields which involve a 

inrge ilumber of harmonics, and hence effective flutters which vary strongly 

wltb y.  One might thus fear that the y-stability limit will be markedly decreased 

in .mch a machine. Examination of Eq. 9 allows one to make quantitative state- 

meats about the stabi1i.t~ limit in a separated sector accelerator in comparison 

wi lh  a Mark W slnuso~dal field accelerator of the same parameters, namely: 

w i n  e p  sector ; [el " y limit Mark V 

2 - G -  (10) 
-7% 

In general, the reduction in stability limit is not very large, even for fields 

.rs:ith quite high harmonic content, 50% of second harmonic only reducing the 
P 

limit by 20%. 

One cannot help but obeerve that a s  y amplitude increases the 

effective flutter always increases, thus always increasing the y-tune. Thus 

277 
i f  one believes that <= /3 is the most important limiting tune, 

2% 
operat~ng with C > 3 should increase the y stability limit by 20 
a large factor--it probably now being limited by 6 s  
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TABLE I Values of y limit and Illiac results  for Model Size 

Machines f =  114, N = 5 .  




