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Example: BosonSampling

Boson Sampling on a Photonic Chip
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The problem of certification

How do you know the device works?
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What is certification?
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Certification as a game

Prover Verifier

claims has quantum device only limited measurements
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Certification as a game
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The settings

Three classes of target states:
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The settings

Three classes of target states:

Gaussian linear optics
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The settings

Three classes of target states:

Gaussian linear optics postselection
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Results

Certification test for n initial photons in m modes

Choose your target state g, fix a threshold fidelity Fp, failure
probability a, and an estimators error € < (1 — Fr) /2.
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Results

Certification test for n initial photons in m modes

Choose your target state g, fix a threshold fidelity Fp, failure
probability a, and an estimators error € < (1 — Fr) /2.

Request N preparations.

Estimate correlators: 2m single mode and O(m (4m? + 1)") multi
mode (needs only (") 2"*! single mode homodyne settings)
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Conclusions

m In the Gaussian setting efficient (poly(m) effort) and robust.
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Thank you for your attention!



