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Project Goal

• TREX:

• Focused on reducing noise of quantum measurement

• The TREX technique can be applied to general noise models, not just specific forms of noise.

• Goal: Looks for methods to simulate this technique at high speed without running calibration directly.
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T-Rex

• This feature is enabled by setting `resilience_level=1` in `Options` with Estimator

• Implementation which involves "twirling" of gates

• View noise as a set of extra probabilistic gates on top of our perfect circuit implementation

• Conjugate this noisy gate set with a gate randomly chosen from a set of gates

• Inserts pairs of Pauli gates (I, X, Y, Z) before and after entangling gates such that the overall unitary is the same

• Turning coherent errors into stochastic errors

• Stochastic errors can be eliminated by sufficient averaging
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Backend: “ibm_lagos”, Circuit
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Configuration of Backend
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Configuration of Backend
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A* Matrix
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van den Berg, E., Minev, Z. K. & Temme, K. Model-free readout-error 
mitigation for quantum expectation values. Physical Review A 105, (2022). 



A star matrix
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7 Qubits:

128 X 128 Comprssed Sparse Matrix



Add ReadoutError for NoiseModel
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Test the Circuit
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𝜃 = 0.2

# Simulate the circuits with noise
shots = 1024

Z = SparsePauliOp.from_list([("Z",1)])
ZZZZZZZ = Z^Z^Z^Z^Z^Z^Z



Compare the Result
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Compare the Result
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Compare the Result
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Compare the Result
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Compare the Result
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Contribution

• Successful implement Fast TREX Readout error mitigation in AerEstimator

• Todo:

• Study and Compare the real efficiency of this method.

• Make it into the feature for AerEstimaor and send PR.

• Possibily to write it as a paper.
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