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The doctoral thesis "Application of new material technology for performance optimization of antenna and microwave line" describe new materials (metamaterials) and their potential application in microwave technology for miniaturization of filter circuit. This thesis is composed of six chapters. The first section provides general information of traditional materials used in microwave technology and new materials used in this field. The next chapter describes the electromagnetic properties of new materials and methods of manufacture are presented. The third chapter presents the potential use of these materials in antenna and microwave devices. The fourth section describes the methodology used for theoretical analysis of metamaterials. This chapter demonstrate equivalent circuit of spiral resonators placed in free space, in microstrip line and  in a dielectric substrate.  Also in this section there are formulas for calculation of equivalent circuit elements. The fifth chapter contains the measurement and numerical analysis result of miniaturized diplexer and antenna  integrated with  metamaterial filter
The author uses two dual-stage metamaterials filters in the diplexer circuits . These filters consist of a microstrip line with spiral resonators placed in the metallic parts of the line. Microstrip line has been suspended over a screen to minimize the losses in the dielectric. By using metamaterial filter in diplexer circuits author managed to miniaturized space occupied by the diplexer more than four times compared to the one with tradition filter (cascade of open sections of the line). In these diplexer receiving and transmitting band is placed close to each other (about 150 MHz). This diplexer is characterized by a loss of less than 1.5 dB, and the return losses better than - 20 dB for center frequencies (around 2.4 GHz).
The second part of the fifth chapter present  the method of minimalize mutual coupling in the antenna system by using several cell of the metamaterials filter placed between antenna elements. The antenna was constructed on a dielectric substrate of low dielectric constant ( r = 2.2). The center frequency of the antenna is 2.4 GHz.  In the structure of the antenna was placed different type of  metamaterials cells (spiral, doubled spiral, miniaturized doubled spiral, etc). This chapter provides details of the propagation parameters of metamaterial cells placed in the waveguide and placed between  antenna element. The results showed that it is possible to reduce mutual coupling between antenna elements, but it is related to the deterioration of antenna matching and increasing of side lobe in the  antenna radiation pattern.  | This adverse impact on the metamaterials on the antenna can be minimized if the filter cells are properly placed in the structure of the antenna. Metamaterials cells may also have a positive effect on the antenna performance such as expanding its bandwidth. In this case, the cells must be integrated into the structure of the  antenna in proper way.
The final chapter summarizes the results which showed that it is possible to miniaturized filter circuits in microwave devices and simultaneously improve their performance.
