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Non-ideal dense plasma can contain the bound states even at high temperature. This is 

associated with decrease in the rate of the thermal ionization at pressure growing, up to very high 
densities corresponding to the Mott transition, after which the plasma becomes fully ionized due to the 
pressure ionization. Thus, in the high dense plasma a wide range of the elementary inelastic processes 
may occur, such as the ionization by the electron-impact or atomic-impact, the formation of the 
negative ions, the excitation of the bound states, etc.  

One of the basic process that affects on the kinetics of ionization is the process of the electron 
capture by the atom (the formation of a negative ion). In work [1] the electron capture cross section 
was theoretically evaluated in the framework of the perturbation theory, in other words, unperturbed 
linear trajectory of the projectile was considered.  

In this work the effective potential for electron – atom interaction considering effects of 
screening and diffraction and presented in work [2], was used. It has the following form: 
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, 2ea ea Bm k Tπ=D h  is the de Broglie thermal 

wavelength; ( )/ea e a e a em m m m m m= + ≈ is the reduced mass of the atom and electron pair, α  is the 

polarizability of the atom. For hydrogen atom it equals 34.5 Ba  ( 22 / ema eB h=  is the Bohr radius). 

Potential (1) is screened and also has finite values at the distances close to zero.  
For comparison all calculations were done for the polarization potential of the electron-atom 

interaction, which does not take into account the screening and diffraction effects:  
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The following dimensionless parameter were used: 2 /( )Be a k TΓ =  is the coupling parameter (the 

average distance between particles is  ( )1/3
3/ 4a nπ= ,  

e in n n= +   is the numerical density of electrons 

and ions; T  is the plasma temperature; 
Bk  is the Boltzmann’s constant) and Bs aar /=  is the density 

parameter). 
Thus, the capture radius 

cR  was calculated. It can be determined by the following relation: 
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The time of the capture was determined as the time, when electron moves within capture radius. 

The cross section of the electron capture was estimated on the basis of the capture time. The 
conclusion that taking into account of the screening and diffraction effects decreases the probability of 
the electron capture by atom was made.   
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