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Noiseless Benchmarks and Experimental Targets
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Willow 105 Experiment: Partial Mitigation
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L L - : i Toluene molecule experiment (fSim)
Initial Mitigation 1: Echo Rescaling Willow 105. Redwood. Amir K.
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Initial Mitigation 2: DBMP molecule experiment (CZ)

Standard Exponential ZNE Willow 105, Canyon, Rodrigo C.
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Mitigation using Pauli Path ZNE (to be introduced in rest of talk)
Toluene: fSim, Trotter DMBP: CZ, AlphaEvolve
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We observed overall comparable performance over different experimental runs on different days.
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Can a path-based unraveling of noisy evolution expose
structural properties to enable more accurate error mitigation?
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https://arxiv.org/pdf/2506.10191

See Aharonov et al. (2023) for foundations;
Begusic et al. (2024) and 1 Rudolph et al. (2025) for frameworks;

Angrisani et al. (2025) and Schuster et al. (2025) for general noise.
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Noise Response &
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See: arXiv:2510.19550; Full paper forthcoming soon on mitigation
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The Laplace Structure of Circuit Response in NMR OTOC

C(\) = /:O e " R(w) dw

Noise  Reactivity

An effective 2 parameter model.:

_ _ 1+ erf (%)
( : H — 2 a2y 2
(A; y /6) Onoise—freeGHHAB%H BTA BV2

1+ erf (ﬁ)

Relative width of the Pauli path Hamming
distribution (sigma / Hbar)

Average Pauli Path Hamming weight x

orocessor damping Warning: Fitting this is sensitive!

We use Bayesian time-correlated model.
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Mitigation using Pauli Path ZNE for Toluene
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Pauli Path ZNE recovers physical NMR benchmarks

RMSE from QC to NMR OTOC
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Conclusions

. Performance on Hardware for Pauli Path ZNE

e Pauli Path ZNE exceeds performance of other mitigation strategies
in NMR OTOC, achieving consistently low RMSE <0.04.

e Broadly useful: Across fSim, CZ, cPHASE gates;
Preliminaries suggest direct reuse across other application regimes.

oTOC

e Agrees with gold standard: Mitigation helps us achieve accuracy and

Angstroms and ~0.05 angular rads) that is similar to independent
NMR spectroscopic measurements of molecular structure.

Il. Pauli Path ZNE (Manuscript Soon)

e See also ML for Error Mitigation
[See my AO7 invited talk on Nature Machine Intelligence v6, 1478 (2024)]
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