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Why Linear Optical Interferometers?

Theory

Linear optical quantum computation

BosonSampling

Optical quantum walk

Experiments

Better single-photon sources

Better detectors

Tunable photonic integrated circuits
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Problem

The current procedures for characterizing multi-channel

interferometers are inaccurate and imprecise.
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Background: Current Characterization

Procedures



Characterization using Coherent States

Suitable for general CPTP channel.

Phase stability requirement.

m-channel process =⇒ m4 measurements on m homodyne

detectors, m-product coherent states.
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Characterization using One and Two Photons

Stable to photon-packet length scale

Inaccurate. No good estimator of precision.
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Accurate and Precise Characterization



Characterization using One and Two Photons
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Accurate and Precise Characterization
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Single-photon transmission rates → τi ,j
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Accurate and Precise Characterization

U

Two-photon coincidence rates → αi ,j
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Curve Fitting for Enhanced Precision
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Curve Fitting for Enhanced Precision
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Calibration against Mode Mismatch
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Bootstrapping for Meaningful Error Bars
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Experimental Verification

Measure beamsplitter reflectivity using single-photon data.

Calibrate for mode-mismatch using beamsplitter of known

reflectivity.

Measure reflectivity value of three beamsplitters obtained

using different methods.

Our procedure gives correct answer wrt single photon data

within error bars. Other methods do not.
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Conclusion



Conclusion

Accurate, precise characterization of linear optics

interferometers.

Experimental test of characterization procedure.
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