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The micro-structured fiber sensors have attracted development interest, because of their distinct advantages as high sensitivity, high quality factor, fast response   and the flexibility of the optical fibers. 

Ring resonator is a kind of these sensors where a micro fiber is assembled into a closed loop; a ring resonator can be formed by evanescent coupling at the overlapping area. Typical geometries (e.g., loosely assembled loop, tied knot, and a stacked multicoil) can be used. Depending on the ring size and geometry, typical Q-factor of an MNF resonator varies from 102 to 106
In this work, we present a sensor based on an optical fiber micro ring resonator for water analysis. This kind of sensor is based on Whispering-Gallery mode excitation that arises from light being trapped inside the resonator circumference due to total internal reflection. The circulating light has an evanescent field that extends beyond the resonator into the surrounding medium, enabling changes in the surrounding refractive index to be monitored via the shifts in the resonance wavelengths. WGM resonators can detect molecules such as viruses, proteins, nucleic acids, and even atomic ions.

 The proposed sensor structure consists of a micro ring resonator, with a radius of  r = 6.2µm coupled to a micro fiber with radius of r1=2 µm and length of L=14.4 µm made both of silicon nitride and surrounded by a layer of water. In our case and in order to maintain total internal reflection guidance, we have used a silicon nitride.  The proposed sensor is studied by using the Finite Element Method (FEM) as a numerical approach, where we have investigated the possibility of enhancing the performance of this sensor by varying the refractive index of water from 1.30 to 1.35 with a step of 0.01. As a result, we find that with this sensor, we were able to reach a quality factor of 1.22.103 which is very high compared to other detection methods
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