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In this work we consider stationary nonequilibrium warm dense states where electrons move relative to the
ions. A situation that is ubiquitous in dense plasmas including electron or ion beams, laser accelerated elec-
trons, or ions penetrating a dense quantum plasma or a metal (ion stopping). For the computer simulation
of ions in such system the ion-ion potential is starting point. To compute the effective dynamically screened
ion potential a linear response description of the electrons via the Mermin dielectric function is utilized with
electron-electron collisions taken into account in the relaxation time approximation [1, 2]. The ion poten-
tial strongly deviates from the static Yukawa potential [3] exhibiting the familiar oscillatory structure with
attractive minima between ions. The results of the investigation show the importance of finite temperature
effects even when the electron thermal energy is lower than the Fermi energy. Finally, we obtain the mini-
mal electron streaming velocity for which attraction between ions occurs. The observed effects should be of
high relevance for transport under warm dense matter conditions, in particular for laser-matter interaction,
electron-ion temperature equilibration and for stopping power. The dynamically screened effective potential
can be directly used for MD simulations of classical ions on the background of streaming quantum electrons
as discussed in Ref. [4]. This allows to obtain first principle static and dynamic results for the ion component,
including the range of strong ion coupling.
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