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Fig. 1. The TDCS as a function of ¢ for electron impact ionization of helium in the perpendicular geometry

and the outgoing electrons having equal energies (the solid circle represents experimental date) (11,
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Fig. 2. The TDCS as a function of ¢ for electron impact ionization of helium in the perpendicular geometry

and the outgoing electrons having equal energies (the solid circle represents experimental date) (11,
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Fig. 3. The TDCS as a function of ¢ for electron impact ionization of helium in the perpendicular geometry

and the outgoing electrons having equal energies (the solid circle represents experimental date) (11,
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Abstract

Under the condition of ten different incident energies ranging from 3 €V to 80 eV above the ionization potential
of helium and the outgoing electrons having equal energies, by making use of 3C model and modified 3C model, the
triple differential cross sections of electron-impact single ionization of the ground state of helium in the perpendicular
geometry are calculated. The result is compared with corresponding experimental result to systematically investigate
the influences of various screening effects on the triple differential cross sections for helium. The collision mechanisms of
the triple differential cross sections are explored. The result shows that the effects of dynamic screening in the final state
can directly affect the structures of the triple differential cross sections at lower incident energy, which will unavoidably
affect the angular distribution and relative amplitude of side peaks at angles ¢ = 90° and ¢ = 270°. The screening
effects of residual electron in the final state of He™ have a similar significant effect on the amplitude of triple differential
cross section of helium and angular distributions and relative amplitudes of side peaks at angles ¢ = 90° and ¢ = 270°.
When the incident energy is over 84.6 eV, the screening effect of residual electron in the final state of He™ has a slight
effect on the amplitude of triple differential cross section, which can be overlooked. But the effects of dynamic screening
in the final state on side peaks at angles ¢ = 90° and ¢ = 270° need considering. In addition, by taking advantage of
DS3C-Z model, the results of collision mechanism of various peaks at angles ¢ = 180°, ¢ = 90° and ¢ = 270° show
that the middle peak at angle ¢ = 180° is produced by a process called triple scattering mechanism and then the side
peaks at angles ¢ = 90° and ¢ = 270° are produced by a process called double scattering mechanism. Such a collision

mechanism has a direct influence on the generation and variation law of triple differential cross sections.

Keywords: DS3C model, perpendicular geometry, screening effects, collision mechanisms
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