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Plasma heating by a high-energy ion beam is today the most promising method for fast ignition of inertial confinement fusion (ICF) targets. The advantage of this method in comparison with the use of a relativistic electron beam due to the small scattering of the ions in the residual plasma of evaporated part of the target, as well as in compressed part of the target including a  thermonuclear  fuel. Particularly attractive feature is the possibility to use the Bragg peak in the distribution of the energy deposited by high-energy ions in the material to create an igniter-region (where a thermonuclear burning wave is initiated) inside the target, including its central area.
Plasma heating by ion beam in frames of fast ignition is a non-linear process with a strong feedback: an increase of the temperature of plasma leads to a decrease in its stopping power and increase of the path length of the ions. In [1] and [2] numerical simulation and theoretical study of the heating the initially homogeneous plasma by ion beams with the parameters that meet the requirements of heating ICF target igniter were carried out. For this purpose, a computer code BIN was created to simulate the interaction of mono-energy ion beam with a homogeneous DT-plasma in terms of the heating to thermonuclear temperature.

At present the modified version of the BIN code is created to simulate the interaction of a mono-energy beam with a nonuniform plasma in density, temperature and composition. This allows to perform the simulations for plasma configurations, which corresponds to the real states of ICF targets at the instant of its maximum compression. The initial distributions of the matter parameters were the same as ones of the compressed target calculated on a one-dimensional hydrodynamic code DIANA (IPM RAS). The results of numerical simulations of the heating of several types of fast ignited ICF targets, including noncryogenic BeDT-target, by the beams of light, moderate and heavy ions are presented and discussed in this paper.  
The possibility of creating the central igniter by heating with ion beams of ion energy E ~ 100 ÷ 300 MeV/nucleon and the beam specific energy of Q ~ 5 ÷ 20 GJ/cm2 is demonstrated. The beam specific energy necessary for the ignition decreases with increasing the ion energy. However, the increase of the mean free path of ions leads to the requirement to use ions with larger charges.
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