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Abstract
Tonization cross section data for neutral atoms and (positive and negative) ions have been compiled

and shown in a series of figures. The present survey has included those published up to mid-1998.
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1. Introduction
In a previous compilation we had shown the electron impact ionization cross section data for neutral

atoms and ions including multiply charged ions taken up to around 19881-2). Since then, a number of
new experimental and theoretical investigations are continuously providing important data for such
ionization processes. Their references are given in recent papers®).

In this report we summarize the present situation (mid-1998) of electron impact ionization cross
section data for neutral atoms and negative as well as positive ions ranging from H to U. Usually the
ionization collisions accompanied with n electrons removed from an ion with the charge q, A%, can

be expressed in the following form :

e+ A% > e +A@MT 4 pxe 1)
whose cross section is expressed with o, .

“The partial jonization cross sections o, are determined through measuring the ionized secondary ion

fraction over the initial ion intensity. In neutral gas (vapor) targets, the incident electrons pass through
the target gases. But for ion targets we need a series of advanced techniques, so-called crossed-beams
technique where the incident electron beam crosses the fast-moving target ions whose effective
densities are very low, usually equivalent to less than 10710 Torr, thus requiring ultra-high vacuom
systems.

Some experimental data were also taken through so-called condenser plate technique which

provides the apparent ionization cross sections as follows :

Capp = Zno,. 2)

Note that the cross section, 0,

differs from the sum of he partial icnization cross section XG,.
Here, without giving any detailed description of various ionization processes (see books and
summaries®-7)), we give the ionization cross sections by electron impact in graphical forms, together

with relevant bibliographic reference data.

2. Explanation of data for ionization by electron impact

The compiled ionization cross section data for various atoms and ions with different charge under
electron impact are given in Figs.1-441 as a function of the electron impact energy. The notations
after references, T and E, denote theoretical and experimental investigations, respectively.

It is important to note some differences of these data shown in these figures :
a) In some of these figures (in particular where data look scattered), data for the state-selected product
ions are given (see Fig.126 for Ar atoms), by measuring the energy loss of the incident electrons.
b) Some theoretical calculations involving the inner-shell electron ionization had been performed. If
one: of the inner-shell electrons is ionized, the final charge state of the ionized target ions/atoms may



not increase by unity, as noted in figures, because the inner-shell electron ionization usually follows a
series of autoionization or Auger electron emission, losing a few electrons. These data are
accompanied with some notations on the (intermediate) electronic state just after ionization (without
giving any information on the final charge states of product ions) (see Fig.125 for Ar atoms).

¢) Also some theoretical cross sections are given for the metastable or excited state target ions (see

Fig.232 for Nil®* jons), though in most cases they correspond to ions in the ground state state.
d) Some ionization data are given as "sum"” or "X" ("Sum He™" at the top or "ZHe"*" at the fugure
caption in Fig.5 for He atoms) which are taken through a condenser-plate technique and, therefore,

represent "the apparent ionization cross section, Gapp" (see eq. (2)).

These data can be accessible through WWW (free of charge) at
http://shino.nifs.ac.jp

where the ID can be obtained electronically (taking a few weeks after application). Then the databases
can be accessed at

http://amdata.nifs.ac.jp
where the data can be acquired in plotted graphical forms and also in numerical forms, together with

bibliographic references.

3) List of references

The references relevant to the compiled ionization cross section data are list in alphabetical order of
the first author in the following table which are taken from NIFS databases.
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