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Experimental demonstration of quantum advantage in learning a multi-mode bosonic
displacement channel.

Up to 10! fewer samples than any classical strategy.
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Applications of learning the properties of this process

* Gravitational wave detection
 Dark matter searches
* Microscopic force sensing

Any CV noise channel can be tailored into a random displacement channel by twirling

Task
C Learn the properties of an unknow n-mode displacement process

Model the random amplitude and phase noise in bosonic channels
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3. Repeat

Sample complexity: exponential in n (system size)



Quantum-enhanced protocol

* Entangle probe and memory states
* Apply channel to probe
* Perform Bell measurement
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Two-mode squeezing (entanglement): reduces the sample complexity.
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Results

Reconstruction of the characteristic function
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mp Scaling of sample complexity improves with two-mode squeezing
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