Measuring the performance of a Mach-Zehnder interferometer
Background
Integrated optics can be used to fabricate compact and highly sensitive sensing chips. Microring resonators (MRR) have emerged as a preferred choice for sensing applications. However, MRR-based sensors rely on high resolution and expensive tunable laser sources, thereby increasing the costs of such a system and limiting its applicability. An alternative is a Mach-Zehnder interferometer (MZI). An MZI-based system can operate at a single wavelength, and when a coherent phase read out is applied, it can achieve lower detection limits [1]. Its operation at a single wavelength makes it more amenable to integrate all components onto a single chip. This would be a first major step towards sensors that can, for example, measure blood parameters in vivo in animals. 
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	Figure 1) Schematic sketch of (a) a Mach-Zehnder Interferometer and (b) a microring resonator [2,3]



Project
The assignment focuses on measuring in the optics lab and analysing the results. Several Mach-Zehnder Interferometers have been designed and now its time to characterize its components and test its sensing qualities. The MZI consists of a beam splitter and a 120∘ downconverter, these individual components will first be characterized. Thereafter the total device can be characterized by flowing water with different salt concentrations over the sensor. If the time allows, also microring resonators can be measured, and the performances of the MZI and MRR can be compared.
Contact
If you are interested in this project, or if you are looking for more information about possible (other) assignments, feel free to contact: 
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Sonia García Blanco (s.m.garciablanco@utwente.nl) 
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