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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

o

. . . . , .. .
uniform transverse distribution with elliptical cross-section or for

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 1s found by employing,
instead of the wusual rectangular coordinates, a pair of elliptical

coordinates for a constant aspect ratio.

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