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Electro-optic detection of electromagnetic fields associated with ultra short relativistic electron bunches has emerged as one of the new techniques for non-destructive diagnostics in modern accelerators. This method provides the means to monitor in real time, on a bunch-by-bunch basis, critical parameters for controlling the performance of x-ray free electron lasers. Some crystals such as ZnTe and GaP have applications for long bunches but cannot be used to access the smallest bunch durations, due to the low frequency of their optically active phonons. 

A promising electro-optic material with a record high optical phonon frequency is SiC. To use its capabilities it is necessary to match in this medium the visible group velocity of the read-out visible pulse with the THz phase velocity of the coherent radiation emitted by the electron bunch. To succeed experimentally the optical properties of SiC crystalline films on substrates must be well characterized. 

The summer REU project will be to measure the optical properties of various SiC and SiC on substrates using different instruments over a wide spectral range – from UV to mm waves. From these experimental data the student will be able to calculate the underlying dielectric function and identify the parameters for optimizing this new electro-optic measurement system. 
