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Characterizing the underlying processes contributing to a light field has wide ranging applications throughout
physics. For instance, knowledge of the mode structure is vital for engineering sources of nonclassical light
that minimize loss and decoherence of quantum information due to coupling to unwanted modes. Photon-
number statistics are used to characterize a variety of optical systems including single-photon sources [1–3],
cavity QED [4,5], and lasers [6,7]. 
The aim of this talk is to review the techniques, in particular the ones investigated in INRIM (Italy), for char-
acterizing the statistical emission of single-photon or low-light sources [8-11] and eventually their mode
structure reconstructions [12]. This is very important in the context of photon detection efficiency (PDE)
characterization of single-photon sensitive detector like, SPADs and silicon photomultipliers (SiPM). The PDE
measurements of SiPM are generally based on light sources that are assumed presenting Poissonian statistics
in the photon emission, but this has to be properly tested.
Furthermore, a validation of the measurement techniques is on going thanks to pilot comparisons lead by IN-
RIM between European national metrological institutions on the measurement of the second-order Glauber
auto-correlation function in the VIS-NIR and at telecom wavelength for both pulsed and CW sources. These
comparisons are carried on under the European metrological project EMPIR 14IND05 “MIQC2” [13], from
the skills developed and results obtained in the previous project on metrology at single photon level, namely
IMERA+ qu-Candela [14], EMRP IND06 “MIQC” [15], and EMRP EXL05 “SIQUTE” [16].
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