SiPM-on-tile thresholds
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-In most of area, scintillator is 25 cm2, 4 mm
thick in 4M/8M, and 9-25 cm2, 3 mm thick in
insert

**1e12 n/cm2 is likely a limit
based on CMS HGCAL design 4
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- 1 MIP MPV ~ 0.5 MeV in 3 mm thick scintillator

- Single-cell MIP with 3 mm thick tile is ~15 pixels
at +2V with 1.3 mm SiPM (measured in lab) or
~70 pixels with 3 mm SIPM.

- Range is ~0.3 MIP to ~200 MIP per cell for 50
GeV pion or ~4.5 pixel to 3000 pixels with 1.3
mm SiPM

- 14160-1315PS model at +2V yields gain of ~1e5
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MIP most probable value is ~0.5 MeV for 3 mm scintillator
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Thresholds for 4AM/8M towers

(10 tiles ganged in a segment)

- Main motivation: preserve ability to measure MIP-like depositions:
threshold should be 1 MIP total per segment (i.e. sum of 5 or 10 SiPMs)

- SiPM for 4M/8M towers will be operated at ~4V for most area

- 1MIP ~ 0.7 MeV in 4 mm thick scintillator

- Single-cell MIP with 4 mm thick tile is ~13 pixels at 3.5V with 1.3 mm SiPM or
~50 pixels with 3 mm SIPM (measured in lab).

- Range TBD from simulations.

- 14160-1315PS model at +4V yields gain of ~3e5



