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The creation of well-thermalized, warm, dense plasmas is attractive for warm dense matter stud-

ies. We investigate collisionally induced energy absorption of an ultraintense and ultrashort laser

pulse in a solid copper target using collisional particle-in-cell simulations with Smilei [1, 2]. We

find that, upon irradiation by a 2× 1020 Wcm−2 intensity, 60fs duration, circularly polarized

laser pulse and when collisions are accounted for, the electrons rapidly reach a well-thermalized

distribution with a temperature in the keV-range range, several orders of magnitude higher than

without collisions. The use of circular polarization suppresses production of high-energy elec-

trons, favoring the thermalization of the electrons. Besides establishing the parametric depen-

dencies of the absorption efficiency over a wide range of laser parameters, we have also per-

formed a detailed study of this setup including self-consistent ionization – both collisional and

field-tunneling ionization. While the collisional absorption efficiency does not degrade signifi-

cantly compared to simulations with appropriately chosen fixed ionization degree, we observe

energetic electron populations originating in ionization injection from field ionization of the

surface ions at the target front. [3]

This electron heating is also a prerequisite for the formation of electrostatic shocks, which

require the electron-to-ion temperature ratio to be sufficiently large. In solid-density plasmas,

such shocks exhibit features of both collisionless and fluid-like shocks. The shock wave can be

sustained without ion reflection, while a collisional broadening of the incoming upstream dis-

tribution may trigger ion reflection in a self-reinforcing process. Significant collisional heating

of the downstream population in the order of several keV, and a transition of the electrostatic

shock into a blast-wave are also observed. [4]
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