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System Testing

e New AstroPix bench setup for calibration with Ba133 (made
in PHY division at ANL) - results presented on CPAD2024

Performance Test Results (4) Bobae Kim, CPAD2024
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SyStem TQSti ng Jared Richards, Henry Klest

CPAD2024

e Concluding analysis of the beam test data with SciFi and [Pl i
AstroPix it et s i ety s
e FTBF in FY25 uncertain, definite news in Dec.
o Tue 26th, 2 PM CT Meeting will discuss that.
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CONCLUSIONS
* Energy response of e ulfls the BIC requirements.
* Energy response of 1r matches well with FTBF data at 6 and 8 GeV/
+ Benchmarking in real data provides confidence in simulating for BIC
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Simulation and Software

e Light Guide Simulation
o Layer efficiency with single-clad fiber
o Non-linearity of response from simulations with cross-talk

. Tegan Beattie, BIC Simulation Meeting,
EffICIency https://indico.bnl.gov/event/24751/

Double-Clad (8,,,, = 26.7°) Single-Clad (6,,,,, = 20.4°)
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Tegan Beattie, BIC Simulation Meeting,
https://indico.bnl.gov/event/24753/
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Simulation and Software ePl-i&s

e AstroPix Occupancies (max buffer size)

Pythia, DIS NC, 18x275, Q2 > 1000 eatn=-1.4 (18 GeV)
Max nb of pixels fired per chip Max nb of pixels fired per chip

Maximum hits per chip for a unique (Sector, Layer, Stave) combination . . .
Maximum hits per chip for a unique (Sector, Layer, Stave) combination

150 200 2

0 50 300 0- 4
Maximum nb of hits 0 20 0 - 60 _ 80 100 12
/ Maximum nb of hits

up to ~300 hits (extreme) up to 120 hits




Pulse Height (Single PE)

Simulation and Software %
SiPM simulations =

Simulations of the expected pedestal position and sigma realistic SiPM DCR and signal shape
Scenarios for different SiPM families, irradiations and operating temperatures tested
Based on the pedestal sigma, the threshold (4-sigma) is being placed on a readout cell

Analysis by Henry Klest
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Example simulated baseline and pedestal for S14160 SiPMs at 5 °C irradiated 1e+09 1-MeV neutron equivalent dose

1E9 1-MeV neg/cm? irradiation at 5 °C (INFN Bologna results): Pedestal sigma = 2 phe
1E9 1-MeV neg/cm? irradiation at room temperature (UC Davis results): Pedestal sigma = 5.38 phe
1E10 1-MeV neqg/cm? irradiation at room temperature (UC Davis results): Pedestal sigma = 9 phe



