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[bookmark: _GoBack]Quantum correlation measurements provide qualitatively different insight into the properties of fluorophores than afforded by classical intensity measurements alone. Here we focus on the second order correlation function () of two single-photon active fluorophores in one point spread function as a function of emission polarization. We use the Hanbury Brown and Twiss setup to measure the correlations between photon arrival times on two single photon avalanche detectors. The fluorophores considered in this study were nitrogen vacancy color centres in nanodiamonds.
[bookmark: _Hlk17116021]By rotating the output polarizer, we change the relative intensities received from the two emitters. The general form of  is
,
[bookmark: _Hlk17115896][bookmark: _Hlk17115935][bookmark: _Hlk17115821]where  is the ratio of the received intensities from emitter 1 and emitter 2. Fig. 1a shows the variation of  for two polarizations  and . Fig. 1b shows the emission intensity as a function of polarization angle and can be fitted with two emitters with different orientations and relative brightness. Fig. 1c reveals the correlation function of the two emitters when changing the polarization collected. These results highlight the novel information gained about the fluorophores and pave the way for future protocols in particle localization and characterization in quantum imaging.

[image: ]

Fig. 1. (a)  for two polarizations  and (b) Polarization plot of measured fluorescence intensity (circles) together with the fit of two emitters (solid curve). The relative orientation of the emitters was reconstructed using the emission of each single-photon emitters (dashed lines).  (c) Predicted  value (solid curve) plotted with the experimental data (circles) against emission polarization angle. Data were measured from  to and repeated for  to  at 500 μW.
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