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Abstract: While quantum computing promises computational advantages for specific 
applications, its realization has been met by a number of challenges. A prominent hurdle for 
scalable quantum computing is noise due to imperfect control or interactions between the 
quantum system and its environment. Overcoming noise is a key step is enabling reliable 
computation with sufficiently low error rates. This talk will cover current challenges and 
opportunities for combating noise across the quantum computing stack. Throughout this 
discussion, I will highlight some of my group’s recent research in methods to characterize and 
combat noise in quantum processors. I will discuss our work in constructing effective noise 
models and noise characterization protocols. I will show how these models and protocols can be 
used to create targeted error protection. Through demonstrations on existing hardware platforms, 
we showcase our protocols and convey their efficacy towards attaining error resilience. 
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