In this article, different photonic crystal fiber (PCF) background material effects have been studied for sensing and communication applications. By employing different PCF background materials such as BK7, silica, and ZBLAN, some important PCF sensor parameters have been studied by full vectorial finite element method (FV-FEM) with perfectly matched layers. Investigation results reveal that PCF background material strongly affects sensing response, confinement loss, effective area and numerical aperture. Here, ZBLAN is found to be a prominent prospect in sensing and communication applications for higher operating wavelength (≥1.55 μm). Additionally, a comparative analysis of other parameters of the PCF has been done in a precise manner.
