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ABSTRACT: A time-dependent close-coupling method for four-electron atomic systems is used to calculate the electron-
impact triple ionization of the ground-state Li atom. Cross sections are calculated at three different incident electron 
energies for the  = 0 partial wave.

1. INTRODUCTION
A theoretical method developed to solve the time-dependent Schrodinger equation on a 4D radial lattice (TDSE-4D) 
was used to calculate the triple autoionization of the C2+ (2s22p2) excited atom ion[1] in support of experimental 
measurements[2]. The TDSE- 4D method was also used to calculate the quadrupole photoionization of the Be (1s22s2) 
atom[3] to compare with quasiclassical simulations[4].

In this paper we develop a time-dependent close-coupling method for four-electron atomic systems to calculate 
the electron-impact triple ionization of atoms. The TDSE-4D method is used to calculate the electron-impact triple 
ionization of the ground state of the Li atom at three different incident electron energies for the  = 0 partial wave.

Details of the time-dependent close-coupling method for four electron systems are presented in section 2, triple 
ionization cross sections for the Li (1s22s) ground state are presented in section 3, and a brief summary is given in 
section 4. Unless otherwise stated, all quantities are given in atomic units.

2.  THEORY
The time-dependent Schrodinger equation for a four-electron atom is given by:

                                          (1)

where

                                             (2)

 are electron coordinates, and Z is the atomic number. The total electronic wavefunction for a given total angular 
momentum  may be expanded in coupled spherical harmonics:

                                (3)








