Entanglement Assisted Non-Local Optical Interferometry in a Quantum Network
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Comparing Measurement Methods Non-Local Optical interferometry

In non-local optical interferometry, we want to measure the differential
phase ¢ of light arriving at two locations separated by distance L

to precisely determine the position of the object from which

the light came. %

The weak thermal signal light state is:
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Direct measurement Local measurements Entanglement Assisted

For weak thermal optical incident light, three different measurement methods exist with
different signal-to-noise (SNR) ratio scalings: direct measurement SNR scales optimally
with signal strength but incurs exponential photon loss due to routing, local
measurements cannot distinguish signal from vacuum and thus SNR scales worse with ‘
signal strength, and entanglement assisted SNR scales optimally with signal strength
without exponential photon loss, enabled by remote entanglement.
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Non-Local Phase Sensing Protocol

10x rate improvement over previous serial entanglement scheme

This sequence imprints the
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Prepare entanglement  collect star signal non-local heralding measure star which in turn enables

and erase signal phase optimal SNR scaling with
signal strength.
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Photon Mode Erasure

This sequence erases a photon in two temporal modes. The same erasure sequence is
used to erase Ag =0
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