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The single ionization cross-section of Rb atoms by electron impact

V. Roman**, A. Kupliauskiene’?, and A. Borovik*

*Department of Electron Processes, Institute of Electron Physics, Uzhgorod, 88017, Ukraine
TInstitute of Theoretical Physics and Astronomy, Vilnius University, Vilnius, 01108, Lithuania
Synopsis The 5s+core single ionization cross-section of Rb atoms was calculated for the incident electron energies
up to 600 eV by using the relativistic distorted-wave, Coulomb-Born and binary-encounter-dipole approximations.
The accuracy of the data was analyzed by the comparison with experimental data. The best agreement was observed
for the calculations performed in configuration interaction approximation.

The correct account for the contribution from
indirect processes such as autoionization is very
important problem of the theory of electron-impact
ionization of atoms [1]. For instance, the single io-
nization of Rb atoms by electron impact was the
subject of many theoretical studies (see e.g. [2] and
references therein) but all of them failed to describe
correctly the behavior of the experimental cross-
section above the 4p° excitation threshold. Mean-
while, there is a unique possibility to evaluate the
accuracy of different theoretical techniques in ac-
counting for indirect processes when along with the
total ionization cross-section Gy, the autoionization
Cross-section oy, IS also known experimentally [3].

In the present work we calculated the 5s+core
single direct ionization cross-section of Rb atoms in
relativistic distorted-wave (RDW), Coulomb-Born-
Exchange (CBE) and binary-encounter-dipole
(BED) approximations by using the FAC computer
code [4]. In order to evaluate the role of correlation
effects, the RDW and BED calculations were per-
formed both in single configuration and configura-
tion interaction (Cl) approximations. In the case of
Cl calculations, the superposition of configurations
4p°nl (n=5,6,7,1=0, 1, 2, 3), 4p°nIn’l' (nl = 5s,
6s, 5p, 4d, 5d, 4f, n'l' = 5s, 6s, 5p, 6p, 4d, 5d, 4f, 5f,
5g) for the initial and 4p° 4p°nl (nl = 5s, 6s),
4p*nin’'l' (nl = 5s, 5p, n'l' = 5s, 5p, 4d, 5d) for the
final states was used to take into account the corre-
lation effects. Figure 1 shows these data compared
with the difference oy[5]-c.u[6] Which represents
the “true” 5s+core single direct ionization cross-
section (see [3]).

As can be seen, significant discrepancies are ob-
served in absolute values and energy behaviors of
all calculated cross-sections around 10 eV and near
the 4p° ionization threshold. However, when com-
pared with the “true” single direct ionization cross-
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Figure 1. The single direct ionization cross sections of
Rb atoms. Vertical dashed lines mark the 5s and 4p°
ionization thresholds at 4.18 and 20.71 eV [7],
respectively.

section oy[5]-c..[6] the RDW-CI and BED-CI data
show the best agreement in the impact energy re-
gion just above the 4p° ionization threshold. That
points out the important role of correlation effects
in electron impact ionization of inner shells in Rb
atoms.
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