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Multiple ionization of Ar by alpha particles
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Synopsis We present theoretical results on multiple ionization of Ar by He?* by employing the continuum dis-
torted-wave eikonal initial state together with photoionization branching ratios to include Auger-type contribu-
tions. We also analyze the inner-shell ionization cross sections (K and L-shells of Ar). The high energy experi-
mental data is correctly described, showing differences with proton impact tendency in the post-collisional re-
gion. At intermediate impact energies (direct ionization region) the single and double ionization are described
rather well, but we note certain overestimation for higher final charge states.

We present new results for single to quadru-
ple ionization cross sections of Ar bombarded
by He* ions in the intermediate and high en-
ergy range. Different experimental measure-
ments involve the He-Ar system, i.e [1-2]. Also
of interest are the very recent measurements on
multiple ionization of Ar by Li*? ions by the Rio
de Janeiro group [3]. Our goal is to analyze the
+2 charge projectiles in view of previous double
ionization results by proton impact, which show
an overestimation at high energies (post-
collisional region). Our results are compared
with the experimental data available consider-
ing only pure multiple-ionization cross sections
(no capture contribution). lonization cross sec-
tions of specific deep shells (L and M) are also
evaluated, in order to test the values that con-
tribute to the post-collisional ionization (PCI)
via Auger processes.

Multiple ionization cross sections (Mb)

L
100

10’
Energy (keV/amu)

Figure 1. Multiple ionization of Ar by He®". Symbols:
filled stars [1], filled circles [2], hollow squares [3] for
Li*2on Ar.

The comparison with the highly-charged ion
production data requires the calculation of total
ionization cross sections (direct plus PCI). We
follow previous works [4] by employing the
CDW-EIS [5], and including the PCI through
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the experimental branching ratios of single to
multiple vacancy production.

In figure 1 we display single to quadruple
ionization cross sections, together with the ex-
perimental data available. Only pure multiple-
ionization cross sections are considered (no cap-
ture contribution). We also analyze the ioniza-
tion of specific deep shells of Ar (K and L). In
figure 2 we display these results and compare
with the ECPSSR predictions [6] obtained with
the ISICS11 code by Cipolla [7], and with the
coupled-state results for L-shell ionization by
Martir et al [8].
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Figure 2. K and L-shell ionization cross sections of Ar
by He*. Present results (solid lines), ECPSSR values
[6-7] (dashed-lines), coupled state calculations by Martir
et al [8] (dotted line). Details of the symbols in the inset.
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