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Application of nano-structured materials allows objects to survive in the condition of periodical thermal and mechanical stresses arising in the process of power plant operation. Therefore, it is recommended applying nano-structured materials in the main building blocks of inertial confinement fusion (ICF) power plant, namely: chamber wall [1], laser [2], and fuel target [3-5].   

Theoretical and experimental analysis carried out at Lebedev Physical Institute of RAS (LPI) [3,4] has shown that nano-structured fuel layer offers the following advantages before traditionally applied crystalline layer:

1. significant shortening of the layering process and, thus, tritium inventory minimization

2. it is less sensitive to the g- loads due to its higher strength

3. it is less sensitive to the heat- loads due to its isotropy

Due to the above reasons, it is desirable that solid fuel layer inside IFE target to be formed in nano-structured state or in another fine dispersed state.

One of the approaches to fabricate nano-structured fuel layer is based on the experience gained in the Lebedev Physical Institute (LPI). The possibility of such kind layer formation has been experimentally demonstrated at LPI. Recent experimental researches have demonstrated that                                                                                                             

1.the key parameters, which allow to govern the layer microstructure, are the following: cooling rate, periodic action of an external field (more definitely - mechanical vibrations);

2.by varying these parameters, it is possible to form inside microshell solid (H2, D2, HD) layer in a high dispersed state, including nano-crystalline;

3.use of a small additives allows stabilizing the meta-stable high dispersed solid fuel layer.

Further elucidation of fundamentals underlying the process of nano-structured fuel layer formation is very important issue. We continue this approach in the frame of the RFBR Project № 06-08-01575а and IAEA Technical Project №13871/Ro.
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