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Experiments in the past few years have shown that the stopping power contribution of 

bound electrons in plasmas is relatively important in a considerable range of temperatures 

and densities of interest for plasma physics [1][2][3][4]. In this work we propose a model 

that considers bound and free electrons, and the temperature and ionization effects on a 

plasma to evaluate the energy loss of protons, applicable to any ion considering the 

effective charge effect. To formulate this method, we made use of the well-known 

dielectric formalism, combining the Arista [5] temperature dependent dielectric function 

with the Shellwise Local Plasma Approximation [6], introducing a radius dependent 

density, and the Levine-Louie dielectric function [7] for consideration of the minimum 

excitation energy of bound electrons. As Arista function reduces to Lindhard dielectric 

function in the high degeneracy limit, results in the degenerated region are shown to ensure 

the model reproduces the much more available data of stopping power in solids. Agreement 

with experimental data from SRIM [8] is almost perfect. Also, we study the ionization 

effect in the stopping power in cold gases obtaining very good agreement with SRIM data 

for non-ionized case. Then, our theoretical results in diverse conditions of ionization and 

degeneracy are compared with those of other models, such as the previous model presented 

by this group, PLASTOP [9], which uses an interpolation of the LSS model [10] at low 

energies and the Bethe limit for high energies, Coulomb collisions model adjusted for 

temperature effects [4] or the recent model presented by Archubi et al [11] based on 

Kaneko’s wave function [12].  
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