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Effects of system imperfections on optical interaction-free measurements
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In an interaction-free measurement system with the polarization-based Mach-Zehnder interferometer structure, effects of two
system imperfections, i.e., the system loss and the low quantum efficiency of photon detectors, on the system performance are
analyzed. Although both the two system imperfections limit the maximal detection efficiency that can be achievable, we show
that the quantum efficiency of photon detectors is less important when the system loss becomes small. In addition, for given
system losses and quantum efficiencies, we derive the maximal detection efficiencies that can be achievable.



