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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any 
agency thereof, nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or any 
third party’s use or the results of such use of any information, apparatus, product, 
or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service 
by trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof or its contractors or subcontractors. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  
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INTRODUCTION 

In this note we review the calculation of the tune depression caused by 

the beam space charge. In the past calculations were done either for a 

uniform transverse distribution with elliptical cross-section or for a 

gaussian distribution with circular cross-section. The generalization to any 

charge distribution and geometry combinations was then applied "ad hoc". 

In this paper we solve the case of a beam with elliptical cross-section 

and arbitrary transverse distribution. In particular we examine the case of 

uniform and gaussian distribution. The solution is found by employing, 

instead of the usual rectangular coordinates, a pair of elliptical 

coordinates for a constant aspect ratio. 

The results are finally applied to the IBooster and the AGS. 



-/ -- 

r------ --A.‘-. 

---- 4 -A ---- __--‘-_-_r----- -+- 

1% __/I 2 

-------- ---__cC 
/ .- 

+ 
F: 

__--. .._ .-.... ,-._,-_. . ..- - __. -.. I. ..- .._ ..- . .../ _  DL, ..II--L---.-^ 

-------_c-_ ~-.__-.---.~---------II .l_--. _I- 

+ 

.___i_..-.“____ 

z 
3i 2 

-me.- .-__- -.- ._- _ ..- ___- -... . . - i  ._ ^. \ 



-P- 

T-LA .s F)= p 

OMA 
PA -= 
2-t 

4n; = _4jq. 
c $P 

P 

Q 



-3- 

I -- 
C 



4 

- e- 





-6-. 



-7- 

.I.0 I.3 

0.0 4.0 2.0 



- - B 



a- 



-lo- 

Y 
5 - d -s 

- -- 

A 
z .-- 

do,” P \c 





WC c we 

A 
at Co 

J, = - - 3- 
x 





- /4- 

4 I d s \ 







- ,7- 



AJ 
c 4 J 
c---__._ ___ 

fs 






