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Heavy ions energy loss in dense hot plasma
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Studying possibilities of the ICF target fast ignition by beams of heavy ions needs mathematical modeling of its kinetics with taking into account dynamics of effective charge changing in a process of ions stopping in plasma. Previously, simple model was suggested by authors [1] to calculate effective charge in plasma by averaging universal experimental velocity dependence of the ion effective charge Zeff(u) in the cold matter [2] over the relative velocities of ion and plasma electrons. The analytical approximation of corresponding two-parameter set of curves Zeff/Z=((u/Z2/3, T/Z4/3, EF/T) at arbitrary relations between plasma electrons temperature T and Fermi energy  EF  was obtained. Taking into account that electron’s movement leads to effective charge and, therefore, plasma stopping power increasing comparing to the cold matter when ions velocity comparable to plasma electrons. 

According to this model the code for calculation energy power dE/dx for nonrelativistic multi-charged ions in fully ionized plasma with unspecified degeneration of the electron gas was designed. In this article first results of calculation using this code are presented. The energy dependencies of ions energy power dE/dx for set of ions in deuterium-tritium plasma with density  ( 100 g/cm3 and temperature T ( 0.1(1 keV are given. The results are compared to the available calculations by other codes.

The paper is supported by the grant RFBR 05-08-01355-а.

References 

[1]. Samarskii A.A., Gus`kov S.Yu., Levkovskii A.A. et al. http://zhurnal.ape.relarn.ru/articles/2005/131.pdf
[2]. Ziegler J.F., Biersack J.P. and Littmark U., "The Stopping and Range of Ions in Solids", Pergamon, N.Y., 1985

1

