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Expected neutron fluxes for an integrated luminosity of 100 fb™

Expected dark current levels

Light yield (LY) per GeV in pixels

Readout threshold in pixels

Noise contribution to energy resolution

Rates of hits above threshold caused by SiPM noise

Planned measurements and/or additional measurements you believe are necessary
Potential impact on readout electronics
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Any other relevant information or concerns
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1. Expected neutron fluxes for an integrated luminosity of 100 fb™

275GeV hadron beam+gas, @ 35.0 kHz, 1 fb "' min-bias integrated lumi. - -1.50 <y < 1.50 ¢m (1 bin)
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Fluence at z = -197.5 cm :
EEEMCal SiPM at
60, ., z=-194.0 cm

Plots show expected
dose per crystal at 1 fb!

Fluence at z =-192.5 cm
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At 100 fb-*(and z=-194 cm):
~5-10°-5-108 depending on the crystal
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Source: 3p map full detector and IR 1 MEO NEUTRON canyonlLake SiPMOnTile pipes vacuum hadronBeamGas crossing angle 2752 29 2024.root
(Fig. 3 at https://wiki.bnl.gov/EPIC/index.php?title=Radiation_Doses#Full_ePIC_Detector Region_and IR 2 (Accessed July 29, 2025).
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2. Expected dark current levels
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~ x25-150 after 5e8-5e9 (equivalent to 100 fb1)
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Fired Pixels vs Incident Photons

3. Lightyield (LY) per GeV in pixels

Energy (GeV)
18000 p.e. / GeV (PWO) x 16*9/400 (light 3 1400><103 2 . 4(12-14)6 5 10 12 14 16 1320
collection) x 1/0.25 (QE PMT) x 0.28 (PED) o - Niea = PDE X Nopoione / P
7258 pixels / GeV 100, / -
80~ e
N PW Nphoton*PDEXT 4 i
— pixel X T T N XPW 214 40" .}
N fired — T, 1l —e pixel ( ) i =
B ~ | | | | e
% 100 =200 300 400 500
. Npixe|:39984*16:639744 Nyhotons (PET Crystal)

« PW=100 ns (PWO)

* Nphoton=18000 p.e./ GeV (PWO) x 16*9/400 (light collection) x 1/0.25 (QE PMT)
 Td=80 ns (Hamamatsu datasheet)

« PDE=0.28 (Hamamatsu datasheet)

) 7225 pixels / GeV
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4. Readout threshold in pixels

5-10 MeV: 36-72 pixels

5. Noise contribution to energy resolution
« 1.7 Mcps x 100 ns = 0.17 — Noise: sqrt (0.17) = 0.41 (before irradiation)

«  0.41x\25 — 0.41x150 after irradiation: 2—5 pixels (0.28-0.69 MeV) per SiPM
(x4 for 16 SiPM: 1.1 — 2.8 MeV)
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6. Rates of hits above threshold caused by SiPM noise

TBD by simulation

7. Planned measurements and/or additional measurements you believe are necessary

Investigation on noise observed during last DESY beam test (~13 MeV/crystal) — work ongoing
8. Potential impact on readout electronics

9. Any other relevant information or concerns
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