We assume the focusing is uniform and K = B’/(Bp) > 0, which can be always obtained by an ap-
propriate rotation in the z-y plane. For a uniform longitudinal field B, = B/(Bp) with the length of the

section ¢, the solution of Hy for 1/p = 0 is written as:
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The subscript 0 above denotes the initial value.
The second order Hamiltonian Hy can be rewritten to

Hy, = —p — twiup, — wavp,

in terms of a complex normal coordinate:
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Note that Hy, is real. Thus the transformation of the longitudinal coordinate is obtained as
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