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Motivation 
Single Photon Detectors (SPDs) are a key tool for many applications such as laser ranging, biomedical imaging, laser 
communication as well as a broad range of quantum technologies. For many of these applications where the time 
resolution is critical, Superconducting Nanowire Single Photon Detectors (SNSPDs) [1], a rapidly growing cryogenic 
technology, are a strong candidate due to their high efficiency (>90%) [2], wide wavelength sensitivity (from X-rays to 
mid-infrared) [3, 4], low dark count rate (<1 Hz) [5] and ultra-high timing resolution (<3 ps) [6]. Despite in the last decade 
most of the effort of the SNSPD community has been focused on understanding the detection mechanism, a complete 
model is still missing. For this reason, experimental investigations of the effects of the substrates on the quality of the 
films must be investigated. 
 

  
Fig 1: SEM of a superconducting nanowire resonator made of NbN and experimental data of the kinetic  

inductance change for the determination of the depairing current of the devices [8] 
 

Description 
The project is going to focus on the fabrication and testing of impedance mismatching superconducting nanowire 
resonators made of NbTiN on a different range of substrates (SiO2, TiO2, Si3N4, Al2O3, AlN, AlN-on-Sapphire and MgO). 
The student is going to perform an analysis similar to what has been shown by Zhang and You [7], but focusing on the 
achievable depairing current fraction [8] of the thin films grown on different substrates. The student will develop skills in 
fabrication processes, cryogenics, data acquisition and data analysis.   
 

Tasks 
 Literature search 

 Fabrication of NbTiN superconducting resonators 

 Set up the experiment in the laboratory 

 Develop codes for data acquisition (Python) and analysis (MATLAB) 
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