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Calibration of SIPM responsivity

@ Recommendations on methods of SIPM calibration
@ Self-calibration based (Double Light Superposition)
@ Reference photodetector based

@ What do you think?

100 >

-_________—l—l'
asSPN | —
al A00 pU-

- Ideal response

<Ns>=<Nph>

I
I
80 2 I
I
I

= Nonlinear response

60 <Ns>=f(<Nph=)

I = Qutput Signal

I Plot details: Distribution
L~60%| _
Npixel=100 = = Equivalent Signal

1 NL~ 409 PDE=100% Distribution
f\ : No Noise (D4R, CT, AP) s |ncident Photon

Distribution

40

Number of fired pixels, Ns

20

0 A E A____

0 50 100 150 200 250 300
Number of photons, Nph

Sergey Vinogradov SiPM nonlinearity and saturation ICASIPM 13-06-2018 Schwetzingen, Germany



New definition: Detective Range

@ Dynamic range as a range of linear response is not consistent

@ Lower limit is defined by threshold sensitivity which depends on photon
statistics with weak dependence on photodetector

@ Upper limit is defined by some arbitrary level of nonlinearity (xx%)
@ Dynamic range does not directly reflect performance
@ Detective range - a range of good performance in photon number resolution
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DQE

Detective Quantum Efficiency — Detective Range

DQE of new MPPCs (3mm x 3 mm, 100, 50, 25, 15, 10 um pixels)
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The end

Thank you for your attention!

Questions?
Objections?
Opinions?

vin(@lebedev.ru
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