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Weak Measurements of Photon Polarization
Masataka [INUMA

A fully projective measurement has a maximum back-action which completely destroys the initial
quantum state. Meanwhile, a weak measurement with low measurement strength has negligible back-
action, leaving the coherence of the initial state almost completely intact. As first pointed out by Aharonov
et al., it is possible to obtain the measurement results, “weak values” far outside the spectrum of the
eigenvalues of the measurement observable. Such unusual properties of weak measurements have been
applied to specific precise measurements, resolution of quantum paradoxes, etc. In particular, the large
enhancement effect of the weak value of photon polarization is potentially useful for wide precise
measurements in optical system. However, an influence of the tiny back-action limits the huge
enhancement of the weak value even if the measurement strength leaves enough small. Furthermore, the
decoherence due to experimental imperfections actually gives the additional back-action. These features
observed in the actual experiments are explained showing our experimental results and the effectiveness
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of weak measurements is discussed in terms of precise measurements.

Key words: photon, polarization, weak measurement, back-action, precise measurement
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