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Abstract In order to study the light field statistical property when the laser is scattered by rotated diffuser,
combining the statistical model of multi-pixel photon counter (MPPC), the Fano factor which describes the photons
fluctuation is gained through adopting the second-order momentum and average value of the photon statistics. Then,
the curve fitting of the Fano factor produces the number of thermal modes , and the parameter B which is the
combination of the gain coefficient y and the cross-talk probabhility e for the photo-detector. The experimental results
are as follows. The number of thermal modes for the echo signal increases from 289 to 1229 when the driving voltage
increases from 20 to 1280 mV, and the increasing speed decreases with the increase of driving voltage for the
diffuser. The parameter B can reflect the variance of cross-talk probability between the neighbouring pixels due to
the coefficient y which is a constant during the course of measurement. The results suggest that the cross-talk
probability decreases when the rotating velocity increases (the increase of the driving voltage). The curve fitting of
the Fano factor only gives the qualitative description of the cross-talk, while there is no information of the gain
coefficient in the fitting. The quantitative analysis of gain coefficient and cross-talk probability can be achieved
through the research of the third-order momentum for the arriving photons.
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Parameter Symbol S10362-11-050U
Fill factor /% — 61.5
Spectral response range /nm A 320~900
Pl g
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Operating voltage range /V — (70£10)
Dark count /(10° s~ 1) — 400
Dark count Max. /(10° s™!) — 800
Terminal capacitance /pF C, 35
Time resolution (FWHM) /ps — 200~300
Temperature coefﬁcieng pf o 56
reverse voltage /(mV/C)
Gain M 7.5X10°
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Voltage /mV Dark count Thermal modes p Parameter B

20 375 289 1.682
40 362 345 1. 643
80 392 541 1. 605
160 394 715 1.553
320 404 896 1. 543
640 414 1051 1. 413
1280 389 1229 1. 396
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