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Strong shock wave driven by a high intensity laser pulse (spike) ignites imploding target in

the shock ignition concept of inertial confinement fusion. However, the physics of laser plasma

interaction under the shock ignition conditions is not sufficiently known. The laser intensity

may exceed the threshold for the parametric instabilities and the collisional processes are at-

tenuated by a relatively high plasma temperature in excess of several keV. Under these con-

ditions strong nonlinear effects (stimulated Raman and Brillouin scattering - SRS and SBS,

two plasmon decay and other parametric processes), may reduce the laser energy absorption

and generate energetic electrons. Large scale numerical simulations with realistic parameters

are necessary to calculate laser absorption and understand the competition and coexistence of

parametric processes in the interaction region.

A series of fully kinetic collisional simulations has been performed using massively par-

allel relativistic electromagnetic particle-in-cell codes in one- and two-dimensional geometry

in the laser intensity range 1− 40 PW/cm2. At the lower boundary of this intensity range (a

few PW/cm2), the interaction is dominated by efficient collisional absorption of nearly 80% of

laser pulse energy and the laser-plasma instabilities are of minor importance. At higher laser

intensities (exceeding 3− 5 PW/cm2) the collisional processes turn over and the interaction is

dominated by collective effects. The laser plasma interaction proceeds through two stages. A

transient stage of the interaction of a few tens of picoseconds is characterized by a very high

(80%) average reflectivity due to SBS. This stage terminates, when the efficient spatial amplifi-

cation of SBS is suppressed by density cavities, which develop due to strong local fields induced

by parametric instabilities. The following quasi-steady stage of interaction shows quite efficient

absorption of about 70% due to SRS and trapping of light in cavities. Most of the absorbed

energy goes into hot electrons with a temperature in the 20− 40 keV range. Inflationary SRS

(at higher intensities) and two-plasmon decay (in two-dimensional geometry) also contribute to

laser absorption and hot electron generation. Nevertheless, the hot electron characteristics are

not significantly affected.
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