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Summary
Orbit Stability
Michiko Miyamoto

It is only necessary to have a knowledge of the field~vs-radius which is valid over the small range
of equilibrium orbit necessary to encompass these betatron oscillations. This can be obtained by
use of the field index n, which is defined as the negative of the ratio of the fractional change in field
associated with any fractional change in radius. Thus

B
-__B
n= a7 (1)
Y
This expression can be written in the form
p==X @)
s

K=constant.
We must inquire into the necessary condition for radial stability. A circular equilibrium orbit is
determined by the equality

M
=gquB 3
P 3)
and by &q (2), we get
2
My _ K @)
7 7

and if n< 1, we get radial stability. The reason is shown in Fig 5 (b).

Asis indicated in Fig 3 by the arrows, the force which acts on the projectiles is wholly radial and
directed towards the axis in the mid-plane, but for particles traveling above or below this plane, the
forces have components which drive the ions back towards the mid-plane. So, if the field decreases
radially as occurs if n>0, axial stability will exist.

Recapitulating, axial stability is obtained if n lies between 0 and + o, while radial stability occurs
if n lies between —oc and +1. So, stability in both directions can be obtained simultaneously only
if n lies between 0 and +1.
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