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Abstract: A large-scale quantum computer is envisioned to leverage the theoretical

guarantees of the fault-tolerant accuracy threshold theorem to ensure that long

computations be carried out reliably, even in the presence of noise. Quantum Error

Correction (QEC) is an integral part of an FT protocol specifying noise-resilient quantum

information storage. The conventional approach to fault tolerance using stabilizer codes

assumes a simplistic model for errors: probabilistic application of Pauli operations. k

However, real-world noise is rarely as straightforward as Pauli matrices, e.g., coherent Spea e r

errors that arise from miscalibration. So, a disparity exists between physical noise and

oversimplified models for proving the threshold theorems. In this talk, | aim to integrate *

theoretical and experimental efforts in QEC by addressing the following question. For an D r. PaVIth ra n S Iyer
n—qu'blt hardware device, can we efflleently cc?mpute a flgure of merit that.can accurately (Senior scientist at Xanadu
predict the quality of the logical qubit? Recalling the findings from [1], | will demonstrate .

that standard error metrics, such as Fidelity, Diamond Distance, and Operator Norms, are Quantum Technologles, Inc., Canada)
not good candidates. Then, | will show some efforts for constructing new measures using Email: pavithran.sridhar@gmail.com
machine learning techniques. Through this discussion, | will also point out some nuances

in benchmarking QEC methods beyond the Pauli paradigm, which are discussed in [2]. Our

outstanding conclusion: Single parameter figures of merit are not good predictors of the

efficacy of a QEC scheme. To address our central question, | will discuss a twofold . °

approach detailed in [3]. First, leveraging Randomized Compiling (RC): a method to render M eetl ng LI n k
complex physics effects on hardware into simple, effective Pauli noise. Second, tricks . . .

exploit the structure of concatenated codes to approximate the average logical fidelity of Cl|c k h ere to I N th e
the encoded qubit accurately. .
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