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Mean ionization energy value I = h̄ω̄ is a fundamental quantity in radiation physics concerning energy depo-
sition in matter and dose determinations[1,2]. The stopping power of heavy ions in different materials depends
entirely on this parameter[2,3]. If a closed theoretical form was available, it must show a dependence in the atomic
number Z of the medium as well as other physical properties. A good approach for dense material is[4]:
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Here, Im(z) denotes imaginary part of z. The dielectric response ε(ω) contains all the dynamic properties of the
material related to its response to an external perturbation. In general, this dielectric function depends not only
on the frequency (energy) but also on the transferred moment q. So, the function ε(q, E) is known as Bethe
surface[5] of the material, with the limit q → 0 called the “optical limit”.

In this limit, exact integration is made for the normalization of the average calculation to obtain I. On the other
hand, it will be shown that a closed form for the natural logarithm integral is not reachable by simple theoretical
means because of the functional dependence of the integrals involved in the average calculations. An extensive
study of available dielectric models[5,6] is made, in search of a numerical integration method that allows for a
new I value. The high and low frequency limits are compared between models to know which is better in each case.
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