Fabrication and optical analysis of WSi thin films for enhanced SNSPD efficiency
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To study electron spin properties of optical defects in silicon, we use Optically Detected Magnetic Resonance (ODMR), Electron Spin Resonance (ESR) and Photoluminescence excitation (PLE) to perform optical spin initialization and readout. To detect these readouts, superconducting nanowire single photon detectors (SNSPDs) are being used. The effect of the transition from the superconducting state into the resistive state allows near unity detection efficiency at telecommunication wavelength of 1550nm. Tungsten Silicide (WSi) is a commonly used composition for the nanowire fabrication, due to its high critical temperature (Tc), low superconducting energy gap and high uniformity which allows the use of fabrication methods such as sputtering. 
Sputtering WSi is a crucial step in the fabrication of our SNSPDs [1]. We present a fast, nondestructive, and accurate method to measure the thickness, determine the deposition rate, and obtain the optical properties using an ellipsometer [2], which allows us to simulate and enhance the optical stack design of our SNSPDs. 
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