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Abstract: The quantum processors of today are
highly susceptible to noise due to unwanted
interactions with their environment. Mitigating
the effects of such noise poses a significant
challenge in our quest for robust and scalable
quantum computing devices. Quantum error
correction (QEC) provides a framework by
which errors affecting quantum states can be
systematically addressed and the theory of
quantum fault tolerance gives a prescription for
constructing noise-resilient quantum circuits
with faulty quantum gates. In this talk, we will
first give a brief introduction to the theory of
quantum error correction and quantum fault
tolerance. In the second half, we will discuss
our recent works on noise-adapted quantum
error correcting codes and their potential role
in enabling fault-tolerant quantum
computation in today’s era of noisy
intermediate-scale quantum (NISQ) devices.

Reference: Achieving fault tolerance against
amplitude-damping noise, A. Jayasankar et al,
Phys Rev Research, 4, 023034 (2022
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physics.
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