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ABSTRACT 

Electron-impact ionization (EII) can also have a significant effect on the charge state distribution for 

plasmas with a non-thermal electron energy distribution. We demonstrate the connection between 

the Maxwellian distributions and the Beck-Cohen superstatistics and the influence of superstatistics 

on nonthermal and suprathermic distributions on the calculation of ionization rates for Li+. 

INTRODUCTION 

The electron impact ionization (EII) is a cause of generated collisional plasma. In the ionization state 

can be limited by ionization rates [1]. Where we depend on the Maxwellian distributions and the Beck-

Cohen Superstatistics, Then we study the influence of superstatistics on nonthermal and suprathermic 

distributions by calculation of ionization rates for Li+. 

THEORETICAL ASPECT 

Cohen and Beck introduced superstatistics [2] (in 2003), which are shown in nonequilibrium and stable 

states. Where they are described by effective Boltzmann factor  as: 

 
where: is probability distribution, E is an energy. 

Then it becomes into general form as [3]: 

 

where the factor g(q) refers to: 

 

 

 

            g(q) 

=0 (Uniform and 2-level) 

=  (Gamma) 

=  (log-normal) 

=  (F-distribution) 

 

In the case of direct ionization, the coefficient of the ionization rates is given by: 

 

  

Where  and are mass and velocity of electron,  is the cross section and it was calculated 

by the Flexible Atomic Code (FAC) [4] and   is a Maxwellian distribution function. 

In our work, we replace  with effective Boltzmann factor  to using superstatistics.  
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So, the formula of the coefficient of the ionization rates becomes: 

 

RESULTS AND DISCUSSION 

 
 

 

Figure 1: Coefficients of the ionization rates of Li+: obtained using different forms of distribution 

functions and of various values from q. 

 

The ionization rates are obtained using the various  functions of superstatistic. It is noted that the 

superstatistics approach in the calculation of the rates for Li ions, there is nice coordination between 

the curves of the three functions especially for the low values of q. 

CONCLUSION 

We can remark the connection between the Maxwellian distributions and the Beck-Cohen 

superstatistics where we have shown the relation between the superstatistics approach as well as the 

low values of q less than 1 on the calculation of ionization rates of Li+. 
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