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I. INTRODUCTION
Work has been in progress, and a preliminary account of the results
given, ! to study a proposed method of injection, 2 or extraction, 3 from a
FFAG accelerator. The work has involved consideration of simplified non-
linear differential equations of a type such that the stability limits are deter-
mined by the Y//N —>1/3 resonance. For orientation purposes it has
proven convenient to supplement the analytic work4"8 pertaining to these
equations by computational studies employing the MURA DUCK-ANSWER
9

program.” In the present report we summarize the results of this computa-

tional work in the form of phase plots and a table of the fixed-point coordinates.

II. THE DIFFERENTIAL EQUATIONS
The differential equations which were studied can be written in the
following form, where primes denote differentiation with respect to the inde-
pendent variable T

(1) v'' + 0.36v - 0.575 (cos 2 T) v% = 0,

(2) v'' + 0.36 v - 0.575 (cos 2 T) v& - 0.006 cos (2T/3) = 0,

(3) v''+ 0.36 v - 0.575 (cos 2T ) v + 0.006 cos (2T /3) = 0;

(4) v''+ 0,36 v + 0,575 (sinZT)vZ = 0,
(5) v''+ 0.36 v + 0.575 (sin 2 T°) v - 0.006 sin (2 T/3) = O,

(6) v''+ 0.36v + 0.575 (sin 2 T ) v& + 0.006 sin (2T/3) = 0;
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(7) v'' + (0.1262875 + 1.15cos 2 T) v + 0.575 (sin 2T) v% = 0,

(8) v'' + (0.1262875 + 1.15cos 2 ) v + 0.575 (sin 2T) v2
- 0.006 sin (2T/3) = o,

(9) v'' + (0.1262875 + 1.15cos 2T ) v + 0.575 (sin 2T) v2

+ 0.006 sin (2T/3) = O.
The small-amplitude oscillation frequencies for eqns. (1), (4), and (7) are
characterized by 2N =0.3; i.e., by g = 0.67C.
Phase plots for solutions to these equations, pertaining to T = 0 and
points homologous thereto, are shown respectively in Figs. 1-9 with p denot~

ing dv/a T .

III. THE FIXED POINTS
The locations of the fixed points for eqns. (1)-(9), as estimated from
the computational results, are listed in Table I.
TABLE 1

FIXED POINTS FOR EQNS. (1)-(9), for € =0

- STABLE F. P. UNSTABLE F. P.
v P v P v P
— — I—
1 0 0 -0.5238 0 0.2320  +0.2789
2 -0.0838 0 -0. 44345 0 0.2246  +0.3030
3 0.0638 0 -0. 5841 0 0.2393  +0.2527
4 0 0 0 -0. 3049 +0.4298 0.2122
5 0 -0.05465 0 -0.2635 +0. 4654 0.2130
6 0 0.04326 0 -0. 3347 +0. 3895 0.2092
7 0 0 0 -0.1623 +0. 5970 0.1535
8 0 -0.03947 0 -0.1325 +0.6619,  0.1643;
9 0 0.02906 0 -0.1813 +0.5245 0.1427
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