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Abstract:
Superconducting quantum technologies have 
traditionally relied on aluminum-based devices because 
of the ease of fabrication and the self-limiting growth of 
aluminum oxide. However, aluminum has a relatively 
low critical temperature (1.2K) requiring helium-3 
refrigeration, and it suffers from surface oxides and 
dielectric loss. In this work, we focus on fabricating 
Josephson junctions from nitride-based materials grown 
by molecular beam epitaxy (MBE). These crystalline 
materials are more resistant to surface oxidation and 
have the potential to reduce material-related losses in 

improved coherence times.

Summary of Research:

junction is fabricated using a bottom-up approach, as 

electrode is connected using an Nb wiring layer. Since 
there is a possibility of the top wiring layer getting 
connected to the bottom NbN, a spacer layer made of 
SiO2 acts as an electrical isolation between the top Nb 
and bottom NbN.

Conclusions and Future Steps:
In this work, we have completed the lithography steps 
of the junction with proper alignment and isolation 
achieved between the layers. In the next steps, we will 
work on removing the SiO2 to eliminate any source of 
dielectric losses and improving the quality of the MBE 
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