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Summary



Topical group’s talks
❖ T2K

❖ DarkSide

❖ COMPASS ECAL0

❖ NICA-MPD ECAL

❖ ScTiL for PANDA

❖ Mu2e

❖ DANSS

❖ nEXO

❖ MEG-II

❖ AMADEUS

❖ CALICE 

❖ CMS

❖ AD

❖ AStroparticle

❖ PET-Tomography



Wafer tests (Broadcom, SensL)

Broadcom company presented some wafer tests. 
But slides are not available

Wafer test are very important to control production:

- Performance of SiPM @ wafer level -> feedback

- Uniformity and patterns give very important feedback

- Possibility to select dices (for arrays or other things)

- IV-curves (LL-spectra as sampling tests?) 



APD experience (A. Wilms)

APD is not SiPM
but some testing methods are close to SiPM 



MEG-II (Y. Ushiyama)



MEG-II (Y. Ushiyama)

> 20k of SiPMs
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CALICE (Y. Munwes)

24 000 SiPMs for prototype! 



CALICE (Y. Munwes)
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CALICE (Y. Munwes)

Splitting Laser light

NO PDE measurement!

 48 SMD SiPMs without 
soldering



CALICE (Y. Munwes)
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CALICE (Y. Munwes)



Mu2e (I. Sarra)
Total Number 

of SiPMs arrays
(3x2 SiPMs)

~ 1348x2 = 2696
arrays

Array works 
as a whole



Mu2e (I. Sarra)

50 samples 
from each company



Mu2e (I. Sarra)

@50 deg = MTTF 10^6 hours!

Hamamatsu
won the test!

Neutron flux up to 10^12



Mu2e (I. Sarra)

From March 2018  1100 SiPMs were characterized!
• ~ 300 pieces/month from March 2018  
• All the 6 cells tested, measuring Vbr, Idark, Gain x PDE  
• 3 % of tested SiPMs rejected (defective or with high Idark) 



COMPASS (A.Rybnikov)

~2000 SiPMs
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ScTil for PANDA (K. Suzuki, W. Nalti)
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ScTil for PANDA (K. Suzuki, W. Nalti)

Physical performance (TOF), 
no SiPM itself!

less 100 ps 
Time resolution!



Issues:
❖ Preparation of the tests: SMD is hard to test, providing homogenous light, etc.

❖ IV-curves are good for production and preselection (wafer, casing, batch testing) 
Restricted number of parameters

❖ High intensity light can be used where single electron resolution hard to provide 
(limited dynamic range, gain, SPE degradation etc.) Poissonian distribution!

❖ Low-intensity gives best precision and variety of parameter but requires special 
conditions: good SPE, time consumable (statistical precision!), etc

❖ Need to provide stable environment.

❖ Sampling studying for temperature, spectral, MTTF, radiation hardness etc.

❖ Physical calibration SiPM+detector shows final performance.



Thank you for participation!


