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Nonlinear Optics of the Electrostatic Accelerator
Tubes-Third Order Lie Map

LU Jian-Qin
(Institute of Heavy Ion Physics, Peking University, Beijing 100871, China)

Abstract Lie algebraic method is used in the analysis of nonlinear transpori for the relativistic
charged particles in cylindrical symmetrical electrostatic fields, and particle orbits of third order ap-
proximation in the six dimensional phase space (x, %', y, y’, T, p,) are obtained. In the analy-
sis, we take the electrostatic accelerating tube as an example, and divide the electrostatic accelerat-
ing tube into three elements: entrance thin lens, uniform accelerating field and exit thin lens, on
which Lie map is applied, and the solutions through third order of particle orbits are obtained final-
ly. This method can also be used for the electrostatic lenses.
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