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 and a HP 1950c spectrometer, the average data rate is 100 kHz. The picture of the spectrum is shown in [Fig. 3(a)](#f3){ref-
type="fig"}. [Figure 3(b)](#f3){ref-type="fig"} shows the spectral characteristic of the NFWM source. The observation scheme
of the experiment is as follows. A multi-channel coincidence measurement is carried out by setting the gate of the InGaAs APD

(Hamamatsu C5880). In each photon-counting period, two InGaAs APDs are used to detect the signal photons and the idler
photons, respectively. A coincidence circuit is used to measure the coincidence rates of two APDs. The detection efficiencies of
the single- and multi-channel detection systems are not the same. For instance, in one detection system, the detection efficiency
of the signal channel is 50% and the detection efficiency of the idler channel is 20%. The detection efficiency of each channel
should be 50% to observe 100% photon-number-resolving property. This problem can be overcome by performing double or

single measurement[@b28]. However, we choose to perform multi-channel measurement for the following reason. The second-
order coherence function (*g*^(2)^(*τ*))[@b29] of the NFWM source is measured by using the coincidence measurement. As
mentioned above, we need to achieve the maximum value of the *g*^(2)^(*τ*) in order to obtain the visibility of the N50-type

SPDC[@b11]. For the single- and multi-channel detection, the *g*^(2)^(*τ*) measurement is sensitive to the detection
efficiency. To eliminate the influence of the detection efficiency, we choose to perform double measurement. In the

measurement, all the photodetectors (including two APDs) are switched to a dark level with no light input. The noise photons
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from the multi-channel system are suppressed. By performing the coincidence measurement, we can obtain the coincidence
counts of each channel. The coincidence time window of our experiment is set to 50 ns. The coincidence window of our multi-
channel detection system is 100 ns. The gate width of the coincidence circuit is 50 ns. The resolution time of our InGaAs APD

is \~0.1 ns. The value of coincidence counts 82157476af
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