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SiPM Response Functions
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Figure 1: Setup of the Nl‘,'i',r( measurement: a) target scintillator enveloped in reflector (left, top view; right, I
side view); b) WLS fiber; ¢) irradiation position with a small hole in reflector; d) MPPC; e) half mirror: f) 0 1 | |
photomultiplier tube; g) lens; h) polaroid (fixed); and i) polaroid (rotatable). 0 50 100 150 200
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One pixel receive more than one photon
NHE© = NgQ + aNg.

First order:
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Charge distribution of a photon: considering pixel recovery and scintillation decay
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cable: 1, channel: 1
Npix: 1600.0 +- 0.0
PMT-PDE scale: 71.6 +- 3.8
o: 0.240 +- 0.021
B: 6.9 +— 0.6
cross talk ratio: 0.264 +- 0.04
after pulse ratio: -0.185 +- 0.02
J*/NDF = 13.8
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Crosstalk and afterpulse
NNLO::.A = fI;I“EOf (1 + Pcross : e_ENin/Npix) : (1 + Pafter)v
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Number of fired pixels
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Study on the Dynamic Range of SiPMs with Large Pixel Number H -
«  Toy Monte Carlo
«  PDE, recovery, crosstalk, no afterpulse : [T e |
«  Up to 100 million incident photons(3 million for NDL 11-1010C-E). For our B orzsasnonesse
picosecond laser, the maximum output photon number is about 10 million?
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Summary

» When the response of SiPM is close to its saturation region, it is
necessary to introduce a formula with high-order correction terms.
» The simulation results are not verified. It can be done by the same

method mentioned in the paper.
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