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Abstract: Using core-scattered closed-orbit theory and region-splitting iterative method, we
calculated the scaled recurrence spectra of helium atom in parallel electric and magnetic
fields. Closed orbits in the corresponding classical system have also been obtained. When we
search the closed orbits, in order to remove the Coulomb singularity of the classical
Hamiltonian motion equations, we implement the Kustaanheimo-Stiefel transformation, which
transforms the system from a three-dimensional to a four-dimensional one. The Fourier
transformed spectrum of helium atom has allowed direct comparison between peaks in such plot
and the scaled action values of closed orbits. The results are compared with those of the
hydrogen case, which shows that the core-scattered effects play an important role in the
recurrence spectra of the multi-electron Rydberg atom.
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