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The detection of objects in the presence of 
significant background noise is a problem of 

fundamental interest in sensing. In this talk I aim 
to demonstrate theoretically and experimentally 
how one can exploit non-classical light 
generated in monolithic semiconductor light 
sources in conjunction with non-local effects 
to enhance the performance of optical target 
detection and model LiDAR system.

Our protocols utilize quantum time-correlation 
which are obtained from a spontaneous 
parametric down-conversion sources. The 
protocols only requires time-resolved photon-
counting detection, which is phase-insensitive 
and therefore suitable for practical target 
detection. As a representative comparison to 
such a detection protocol, we also consider a 
classical phase-insensitive target detection 
protocol based on intensity detection. Unlike 
classical target detection and ranging protocols, 
the probe photons in our detection protocol 
are completely indistinguishable from the 
background noise and therefore useful for 
covert ranging applications.

The experimental results agree very well with 
the theoretical prediction. In particular, we find 
that in a high-level environment noise and loss, 
our detection protocol can achieve performance 
comparable to that of the classical protocol that 
is practical in the optical regime.
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