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The current hydrocodes dedicated to inertial confinement fusion modeling assume a target

initially in a plasma state and neglect the solid-to-plasma transition of the ablator. However, re-

cent experiments suggest that this solid-to-plasma transition has an influence on the subsequent

hydrodynamics [1]. A first model has been proposed to describe the heating and the free elec-

tron generation induced by laser for a polystyrene ablator [2]. This model needs to be improved

since, in particular, it does not account for the chemical transformation of the ablator from solid

polystyrene to a carbon-hydrogen plasma.

The proposed model aims at providing these improvements by including (i) the chemical

fragmentation of the ablator, for which a scheme has been proposed recently [3], (ii) successive

dissociations and ionizations of the molecules and atoms consituting the ablator, (iii) a suitable

description of the energy transfer from electrons to the lattice or the ions depending on the solid

or plasma state of the ablator respectively, and (iv) by using an electron collision frequency

dedicated to the solid-to-plasma transition for a polystyrene ablator [3].

This new modeling exhibits a solid-to-plasma transition timescale about 100 ps as predicted

by the previous model. Because this timescale is similar to the duration of a laser picket typically

used in direct-drive ICF experiments, that confirms the solid-to-plasma transition needs to be

considered. In addition, the polystyrene fragmentation leading to a CH plasma takes place over

a time period about 10 ps and thus needs to be included in the description of the solid-to-

plasma transition. Finally, the scaling law of the pressure as a function of the laser intensity

is investigated and a strong modification is observed due to the variation of the free electron

density, in agreement with experimental observations [1].
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