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CALCULATION METHOD OF EFFECTIVE CHARGE OF HEAVY IONS STOPPING IN DENSE HOT PLASMA
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The mathematical modelling of kinetics of heavy ions stopping in target plasma at ICF requires taking into account their effective charge. The corresponding processes of electron dynamic exchange between a stopping ion and plasma are intensively researched [1-3]. In present report we propose the new method of calculation of fast ions effective charge Zeff in dense hot plasma.

The method is based on usage of known universal experimental velocity dependence of an effective charge in solids Zeff (u) [4]. The values of an effective charge in plasma are received by substitution of ion velocity u in Zeff (u) for relative ion-electron velocity averaged over ensemble of plasma electrons. The numerical calculations are carried out in a wide range of ion velocities and plasma parameters from Maxwellian (ЕF << T) up to completely degenerated (ЕF >> T) plasma. 

The obtained velocity dependencies of relative value of an effective charge g = Zeff/Z may be presented as the scaled invariant two-parameter set of curves g = g (u/Z2/3, T/Z4/3, EF/T), giving the effective charge of heavy ions with arbitrary velocity in plasma with arbitrary temperature and density. The analytical approximation is presented which gives the value of calculated effective charge to better than 5% accuracy in all range of parameters.
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