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A general theory of symplectic tracking under the influence of space charge force is not yet available, even
if some specific solution was proposed [1, 2]. In this paper we will first review how the pull-back of the Lie
transform can be used to self-transport the beam distribution and its associated electromagnetic potential
under the effect of the space-charge. We will then classify the functions suitable for an iterative algorithm
with the Lie transform. Those functions will be used to describe the electromagnetic potential of the space
charge.
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