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Fiber-optic sensors have gained much attention in diverse areas such as environmental and industrial process monitoring, biology, chemistry and medicine due to their excellent characteristics which include small size, easy fabrication, high sensitivity, bio-compatibility and immunity to electromagnetic interference [1]. Among them, fiber sensors based on Fabry-Perot (FP) interference are advantageous for measuring physical parameters of fluids and gases such as refractive index (RI), temperature and pressure. Furthermore, all-fiber geometry allows for multi-parameter and distributed sensing by multiplexing of several sensors in a single fiber. 
In this work, we report on both a single- and a dual-parameter fiber-integrated FP micro-resonator sensor formed by single-step diamond blade dicing through the core of an optical fiber using a precision wafer saw [2,3]. A standard step-index silica fiber (SMF-28) and a cut depth of 80 µm were used. Fiber cavity lengths of 40 µm and 90 µm were chosen to keep the diffraction losses within the cavity low while preserving at the same time sufficient mechanical rigidity. To avoid back-reflections the free fiber end was cut at an angle. In the dual-parameter sensor [3], a rectangular parallelepiped Si piece (60 x 50 x 75 µm3) that serves as a temperature sensing element was glued into the fiber cavity. For both sensors the measurement setup consists of a broadband fiber-coupled superluminescent diode with a center wavelength of 1.55 µm, an optical spectrum analyzer, and a fiber circulator for collection of the back-reflected light. 
The single-parameter sensor with only one FP cavity [2] was used to measure RI of sucrose solutions as well as of air. Its performance was examined by tracking the peaks of the FP spectrum using parabolic fitting to the spectral minima and averaging over several calculations in order to increase accuracy. With the single-resonator RI sensor, 10-5 refractive index unit (RIU) steps of test solutions were accurately measured with experimental sensitivity of 1160 nm/RIU.

To extract the small changes of the optical path lengths changes of the dual-parameter 
(RI and temperature) sensor [3], phase tracking of the cavities’ characteristic Fourier transform components was performed [4]. This sensor exhibited temperature sensitivity of the Si resonator of 0.097 rad/°C (85.2 pm/°C) and a RI sensitivity of the open cavity of 290 rad/RIU
(1130 pm/RIU), and was capable of simultaneous measurements of temperature with an accuracy of 0.01 °C and temperature compensated 10-3 RIU changes of liquid samples. 
To summarize, we presented two miniature FP interference-based fiber-integrated sensors which possess high resolution and sensitivity and have a total length of only ~100 µm. Our next steps will be focused on further increase of sensors’ functionality by combining a bigger number of sensing elements in a single fiber, by testing evanescent field sensors produced by shallower diamond blade fiber cuts, as well as by using various functional materials for filling the diced FP and evanescent field sensing cavities.
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