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Abstract 
Plasma based reconfigurable RF devices are always being a research interest because of its innovative range of applications and potential advantages over the conventional RF devices. It has unprecedented applications in the field of defense electronics and communication. The reconfigurable RF/Microwave Plasma Photonic Crystal (PPC) and antenna are devices similar like mantellic antenna, where plasma is used as a guiding medium for the propagation of EM waves. The characteristic of plasma based RF devices can be reconfigured by changing the plasma properties. Plasma is basically pre-ionized gas that contains equal numbers of positive and negative charged particles whose collective behavior is neutral. The physical properties of plasma like permittivity, permeability, conductivity etc. mainly depends on the plasma density which can be dynamically changed with the change of ionization potential and gas pressure. Therefore, characteristics of PPC and plasma antenna can be electronically controlled. In our experiments, we have developed a plasma column which has been used as a PPC and plasma antenna. Plasma sustained inside the column in two different states in which one state is full length plasma and another state is plasma striations called plasma blobs. These states can be achieved by having critical combination of power and gas pressure. The characteristics of PPC and plasma antenna depend on the numbers of blobs and plasma properties which has been tested by using RF coupling and verified for its reconfigurable behavior. The test results reveal the interesting behavior of the plasma antenna in its reconfigurability sense. A photograph of the experimental setup is shown in Fig. 1. The developed setup includes plasma and vacuum setup, RF signal source and automated radiation measurement system. Presentation includes the comprehensive discussion on the development of plasma antenna and PPC with the help of experimental setup.   
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Figure 1: Experimental setup of reconfigurable plasma photonic crystal and antenna.
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