I nvestigation of the electron capture processin semiclassical plasma
M. Seisembayeva, K.N. Dzhumagulova, T.S. Ramazanov
|ETP, Al Farabi Kazakh National University, 71, al Farabi Street, Almaty, 050040,
Kazakhstan

Non-ideal dense plasma can contain the bound sttem at high temperature. This is
associated with decrease in the rate of the theioméation at pressure growing, up to very high
densities corresponding to the Mott transitione¥thich the plasma becomes fully ionized due & th
pressure ionization. Thus, in the high dense plasmwae range of the elementary inelastic processes
may occur, such as the ionization by the electngpaict or atomic-impact, the formation of the
negative ions, the excitation of the bound states,

One of the basic process that affects on the kin@ti ionization is the process of the electron
capture by the atom (the formation of a negative.ién work [1] the electron capture cross section
was theoretically evaluated in the framework of pleeturbation theory, in other words, unperturbed
linear trajectory of the projectile was considered.

In this work the effective potential for electronatom interaction considering effects of
screening and diffraction and presented in worky#s used. It has the following form:
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wavelength; m_ =mm,/(m +m)=m,/is the reduced mass of the atom and electron paiis the

polarizability of the atom. For hydrogen atom ituat 4.583 (@, =%*/me’ is the Bohr radius).

Potential (1) is screened and also has finite wafiiehe distances close to zero.
For comparison all calculations were done for tb&agzation potential of the electron-atom
interaction, which does not take into account tireening and diffraction effects:
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The following dimensionless parameter were usid:e’/(ak,T) is the coupling parameter (the

average distance between particlesis (3/4nn)”3, n=n +n Is the numerical density of electrons

and ions;T is the plasma temperatung; is the Boltzmann’s constant) amgd=a/a, is the density

parameter).
Thus, the capture radiys was calculated. It can be determined by the fatigwelation:
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The time of the capture was determined as the tmhen electron moves within capture radius.
The cross section of the electron capture was astgnon the basis of the capture time. The
conclusion that taking into account of the scregrind diffraction effects decreases the probability
the electron capture by atom was made.
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