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ABSTRACT

In this article, we employ direct detection within an optical parametric
amplifier (OPA) receiver in a lossy and noisy environment, deriving the
quantum enhancement factor (QEF) and error probability, which
significantly enhance the performance of quantum illumination (QI). QI
relies on the entanglement between the signal and idler for target detection.
Various parameters within the proposed setup aid us in improving target
detection within the current configuration. Notably, we demonstrate that the
channel transmissivity function from the transmitter output to the receiver
input plays a crucial role in boosting QI performance. Furthermore, we
assert that QEF increases with rising detector quantum efficiency and
transmissivity. Among the most valuable applications of these findings is
the development of quantum illumination with optimal performance, a
crucial asset in defense and research industries.
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