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1.1 Intro to 28SI1/SiGe Spin Qubits
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1.2 Gate operation and measurement of single spin qubit
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1.2 Gate operation and measurement of single spin qubit
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2.1 Zero-noise extrapolation: Principle

Measure the noise-amplified results and extrapolate them to zero-noise limit
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2.1 Zero-noise extrapolation: Optimization

By optimizing the noise stretch factor and the number of shots per
experiment, we can obtain more accurate and stable mitigated result

n
th : . _
on _ > n‘*-order Richardson Michael Krebsbach, Bjorn Trauzettel, and Alessio Calzona
EH O\) - z ViEH (Ci}\) extrapolation estimate Phys. Rev. A 106, 062436 (2022)
=0
C i 0
: - +1) n n _ 27
Bias[Er(V)] = (-D"E™ ! Var(E Q) = ZV'
: =0
n i Cr
; 'n — — _ . =
Bias|EF()| = Exy(A) —E*, Cy = ‘ ‘c, i 4 ‘ ‘ P
I .
By using adequate size of noise stretch factor, By using adequate number of shots
we can reduce the bias of mitigated result per noise parameter, we can reduce

the variance of mitigated result




2.1 Zero-noise extrapolation: Noise amplification
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2.1 Zero-noise extrapolation: Noise spectrum

In ideal, noise should be invariant under time-rescaling.
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2.2 Readout error mitigation

Passive readout error mitigation: Mitigating local readout error for single qubit
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2.3 Randomized benchmarking

The benchmarking protocol which estimates average gate fidelity
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2.4 Quantum state tomography

The method to measure the fidelity of a qguantum state
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3.1 Results: Randomized benchmarking

Under conditions of time-correlated noise,
Global folding outperforms than Local folding.
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3.2 Results: Quantum state tomography
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4. Summary

First implementation of zero-noise extrapolation (ZNE) on semiconductor quantum dot

From demonstration of randomized benchmarking,
1. Global folding method outperforms local folding and pulse stretching method.
2. Unitary folding method is a lot more stable than pulse stretching method.

From demonstration of quantum state tomography,

1. By using ZNE and readout error mitigation, we can significantly increase fidelity.
(From 0.758 to 0.985, 0.822 to 0.996)

2. ZNE is areliable and relatively simple for mitigating short depth quantum circuit.
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