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The effectiveness of thermonuclear burning the deuterium-tritium (DT) plasma of inertial confinement fusion (ICF) target in the presence of inert impurities is investigated. There are considered two subjects. First of them is the effectiveness of the combustion of non-cryogenic ICF-target contained the hydrogen isotopes in the frames of solid chemical materials such as BeDT and  NT3BD3. The second one is the influence on the combustion of the impurities which appear in thermonuclear fuel of the target as the result of mixing the DT-layer with surrounding ablator layer due to the development of hydrodynamic instabilities at the ICF-target compression.  According that, the atoms of light elements such as beryllium, carbon and lithium are considered as the impurities in the wide range of their concentration from several to thirty percent.

A physical-mathematical model of ICF-target ignition and combustion for arbitrary concentration of impurity’s atoms in DT-fuel was developed. The regions of plasma areal density and temperature corresponding to the ignition of target, that means increasing the plasma energy due to heating by thermonuclear particles, are determined in the dependence of impurity’s atoms concentration  for a homogeneous plasma, as well as for isobaric and isochoric plasmas. The dependences on impurity concentration of the energy needs to ignite the target, as well as thermonuclear gain, that is the ratio of released fusion energy to an initial plasma energy, are found. It was shown that besides reducing the concentration of hydrogen isotopes, the second significant factor preventing the ignition in the presence of inert impurities is increasing the energy losses due to thermal radiation of plasma. The investigations were supported by numerical modeling the combustion of DT-targets containing impurities of above noted types. The simulations were done by software complex TERA including block of Monte Carlo calculation of the kinetics of fusion reactions and energy transfer by thermonuclear particles.
Even at 5%-concentration of light impurities, the ignition energy increases by 2-3 times. Using the BeDT-fuel needs significant increasing the ignition energy in comparison with pure DT-fuel. The factor of increasing is about two orders. However, using the non-cryogenic target with solid BeDT-fuel  is a key problem to significantly  simplify the technological scheme of ICF. Here is suggested to apply the non-cryogenic target with solid BeDT-fuel for hybrid inertial fusion-fission concept at the conventional isobaric central ignition which initially needs the  lowest ignition energy.  Then, in spite of incresing the ignition energy, using the non-cryogenic target with solid BeDT-fuel gives the possibility to achieve the moderate thermonuclear gain of 5-10 ( that is enough for hybrid approach) at the level of laser energy of 10 MJ.       
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