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1. The physical properties of nanocluster/granular systems are very sensitive to the form, size and distance between their composing elements. The fact is very well known for any solid matter in general, but to change these parameters and to carry out the stable conditions for ordinary solid state object we need both to put the object under extremal high pressure (≳ 106 atm)  and to work at low (liquid He) temperature range (≲30K). In contrast, the nanocluster structures can be easily modified both in necessary direction and by controled way in femto- nanophotonics experiments under normal environmental conditions (see e.g. [1]).

The variation of the enumerated above topology parameters can result in new type of quantum correlation states for charged particles. Moreover, the electronic energetic bands/gaps of the materials in such system can vary dramatically for the case resulting in new physical behavior of the system.In superconductor problem the question is how to fabricate the coupling/correlated states (around the forbidden band) at high temperature for charged particles being responsible for electroconductivity. 

2. A clear physical models [2] for the quantum states verification in nanocluster structures with jump/tunneling electroconductivity are under study in computer simulation experiment. The accent is made on consideration of low-dimensional structures when the structural phase transitions occur.

To analyse the size-depended effect we are using a percolation theory by computer simulation procedure.
Resistivity R of a cluster system can be presented in the form for a Coulomb mechanism due to percolation effect [3]:
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∼d – average distance between particles, 
a – cluster radius, ε – dielectric constant, e – the carrier charge value.   

By computer simulation we obtained a strongly jump dependences in the frame of a single electron conductivity modelling for a metallic granular film electroconductivity due to tunneling effect.Principal item here that we can make the adjustable procedure by not only in theory (as usually) but using the experimental data as well due to laser-induced nanostructures with control topology.
3. Obtained results give us an opportunity to establish the basis of new physical principles to create the functional elements for the optoelectronics and photonics in hybrid set-up (optics + electrophysics) by the different topology control nanoclusters with dramatic increase of electroconductivity vs spatial structure of nanoclusters at room temperature. 
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