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Institute of applied physics deals with both experimental and theoretical researches of nuclear materials. A new scanning nuclear microprobe based on a single-ended 2 MV Van de Graaff accelerator has recently been designed and constructed at IAP NASU [1].
Theoretical researches of a microstructure of nuclear materials are devoted to the description of defect structures. In addition to well-known characteristics type of hardness and elasticity limit the theoretical scheme is developed, which allows one to determine complexity of hierarchically constrained defect structures. These investigations are based on original theory of hierarchical statistical ensembles [2]. Within the framework of this theory, statistical distribution over levels of hierarchical ensemble of different defects in crystals is found. As a result, the measure of disorder of statistical ensemble of defects is defined. The states of this ensemble are distributed over hierarchical tree nodes for different values of branch index. It is shown that hierarchical structure increases the statistical ensemble complexity up to boundary value with both increase of hierarchy levels number and redistribution of non-stationary states in the course of the time. Increasing of hierarchical tree branching leads to monotonous grows from zero to infinity. With variation of statistical ensemble variance the appropriate behavior, being typical for simple systems, observes when the branch index is larger then gold mean. On the other hand, the complexity decreases with the ensemble variance growth when the branch index less then gold mean.
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