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It is possible to optically detect an object without exposing it to even a single photon - such measurement is called Quantum Interrogation (QI). Although initially limited to efficiencies of 50%, it was shown that by using the Quantum Zeno effect, QI detectors could achieve 100% efficiency. Currently, the experimental efficiency of such detectors is ~ 75-80%: we aim to increase this past 90% using a detector based on a displaced Sagnac interferometer. Our experimental setup consists of four parts. 1. A weak coherent light source (a pulsed laser diode driven by a high speed pulse generator). 2. The Quantum Zeno effect is realised by a Sagnac polarizing interferometer inside an optical cavity. After N cycles in the cavity, the photon can be switched out by a Pockels Cell (PC). 3. A time delay circuit synchronises the photon pulses with the switching of the PC and detection. 4. Single photons are detected and output to a multi-channel analyser (MCA) to display timing information. Preliminary construction of the detector including necessary electronics design has been completed. We will discuss initial test results and our efforts in optimising the system, with the final goal of achieving efficiencies >90%.
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