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CLASSICAL DYNAMICS OF THREE IONS WITH COLLINEAR
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SHI LEP DUAN YIwu®® FENG MANG® ZHU X1 WEN® FANG XI-MING?
9 ( State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics, Wuhan Institute of
Physics and Mathematics, Academia Sinica, Wuhan 430071)

Y ( Department of Physics, Hunan Normal University, Changsha 410081)
(Received 3 November 1997)

ABSTRACT
We have studied the properties of the classical dynamics of three ions with collinear configura-
tion in a Paul trap. We found that no chaotic motion exists, and the motions of the ions are regular at
any given energy E. The trajectories of the ion ensemble in phase space are of the anti-symmetric
type and symmetric type periodic(or quasi-periodic) orbits, which are constrained in two KAM tori
respectively. The simplest trajectories of the ensemble are periodic orbit A and periodic orbit S.
When E tends toward the minimum energy E.;,=3.0 of the ensemble, the motions of A orbits and

S orbits tend towards the anti-symmetric and symmetric harmonic oscillations, respectively.
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