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It is shown that the system consisted of the superconducting plane and a chain of Josephson junctions placed in parallel to each 
other, can be considered as a transmission line. The numerical model of generation of Josephson junctions in the resonant transmission 
line is created. The process of the formation of ‘steps’ on IV-characteristics of Josephson junctions in the resonant transmission line is 
investigated numerically. It is found that synchronization of junctions appears due to the strong ac current on ‘steps’. The model is used 
for the investigation of electric properties of the resonant transmission line with the fractal distribution of junctions inside as well as to 
analyze the experimental results on the behavior of intrinsic Josephson junctions inside the transmission line. 

Keywords: Josephson junctions, coherent radiation, high-temperature superconductors, transmission line.
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