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Radiation Level Estimates Update

ePIC background group

max fluence = 6.38 107 neq/fb-1 at the location of dRICH photosensors

HPK S13360-3050 (Vover = 4 V, T = −30 C)

in-situ annealing significantly extends SiPM lifetime

300 kHz

possible operation scenario that will 
allow to keep DCR under control

several  "full annealing" 🔥 cycles
interleaved by

more frequent "softer annealing" cycles 

🔥 🔥 🔥 🔥 🔥 🔥
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Radiation Level Estimates Update

ePIC background group

max fluence = 6.38 107 neq/fb-1 at the location of dRICH photosensors

HPK S13360-3050 (Vover = 4 V, T = −30 C)

in-situ annealing significantly extends SiPM lifetime

300 kHz

bold statement: after 200 fb-1 
the SiPM closer to the beam line 

likely need to be replaced 

what about the other sensors?

🔥 🔥 🔥 🔥 🔥 🔥



the farther you go from the beamline, the longer the SiPM will survive. But still, after some point
with the increase of the integrated luminosity, the fraction of SiPMs that will likely need to be replaced increases



how does this 
translate in years?



EIC a full capacity from Elke's slides



These are the first 10 years of EIC a full capacity

lumi = 0.44 1033 cm-2 s-1

lumi = 3.68 1033 cm-2 s-1

lumi = 4.48 1033 cm-2 s-1

lumi = 10.00 1033 cm-2 s-1

lumi = 1.54 1033 cm-2 s-1

∫ lumi = 13.9 fb-1

∫ lumi = 58.2 fb-1

∫ lumi = 141.3 fb-1

∫ lumi = 315.4 fb-1

∫ lumi = 72.8 fb-1

assumes 6 months/year
at top luminosity kept
at 100% duty time

from Elke's slides



phase 1 full physics

~ 2040 ~ 2050

2048

best-case
scenario

2046

we start with beam 
configurations that 
give the lowest 
luminosities

10x275 GeV running 
comes at the end

10x275 GeV
2 years

10x100 GeV
2 years



phase 1 full physics

~ 2040 ~ 2050

if we start with 10x275 
GeV, after one year we 
might be here

after a second year we 
might need to replace 
~ 50% of the SiPMs

2042

worst-case
scenario

2041 2044 2047

10x275 GeV
1st year

10x275 GeV
2nd year

10x100 GeV
2 years



Summary

● this is a very crude estimate
○ unlikely a real prediction yet

● assumption of 6 months / year at 100% duty cycle at full lumi 
○ might be too much, might be overestimated (asked Elke)

● EIC Phase-1
○ will be relatively easy to reach 2040

● EIC full physics
○ if we start with ep at 1034 full steam, we might need to replace SiPMs in early 2040
○ if we start with combinations at lower luminosities, we might comfortably get up to 2045


