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Heating by the beam of high-energy ions seems today the most promising method of fast ignition of precompressed inertial confinement fusion (ICF) target. The advantage of this method compared with using an electron beam due to small scattering of ions in residual plasma of evaporated part of the target as well as in thermonuclear fuel. For this reason, in contrast to an electron beam, ion beam heating can be carried out without special transporting channel and ensure a compact spatial distribution of energy deposited in the target.

As the igniting ion drivers are considered beams of fast ions generated in an accelerator or in laser-produced plasma. Determination of the beam's parameters is carried out on the basis of calculating the energy loss of ion for fixed parameters of ICF target. However, under conditions of fast ignition the heating of plasma leads to a significant decrease in its stopping power and increase of the deceleration length of ion and, ultimately, to a different spatial distribution of deposited energy from the ions of different parts of the pulse. Therefore, plasma heating by ion beam is a non-linear process with a strong feedback.

The report presents the results of theoretical investigations and numerical simulations of the heating of ICF target thermonuclear fuel by high-energy ion beam at the fast ignition of a thermonuclear burning. The regularities of the formation of spatial distribution of the energy deposited in plasma from ion beam with different initial energy, mass and charge of particles. The problem of changing the ion's charge during the process of deceleration is discussed. The requirements is determined to the parameters of ion beam which can provide the various regimes of ICF-target ignition, namely, the boundary ignition when the ignition region forms near an outer boundary of thermonuclear fuel and internal ignition when the ignition region forms in the internal parts of the fuel, including the central area. Particular attention is paid to the fast ignition by the beam of light ions with energies up to 50 MeV/nucleon achieved in modern experiments on petawatt laser interaction with matter.
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