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Characterization with an Efficient
and Self-Consistent Framework

Physical Review

SUTD Author: Kavan Kishore Modi

Quantum computing holds great promise, but
complex correlated noise is a major challenge.
Unlike simple white noise, complex quantum noise
includes correlations over space and time,

scrambling quantum information to degrade the “Our results show that we

device performance. Traditional methods struggle e A Sl T
to capture such noise fully. We present a new &1 g

approach to characterize complex noise using only circuits  that are better
measurable and controllable experimental data. resistant to noise, leading to
Our framework, built using tensor network learning, more accurate quantum

reconstructs the full noise landscape and captures
intricate spacetime correlations missed by earlier
models. We validate it through simulations and - Kavan Kishore Mod/
quantum hardware.

operations.”

Our results show that we can now design quantum
circuits that are better resistant to noise, leading to
more accurate quantum operations. Ultimately, our
work moves the field closer to building practical
quantum devices that can better tolerate noise.
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Sustainable and Selective Recycling of
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Decoherence-protected holonomic gates with
reduced requirements for physical resources
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