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• EMC : high energy resolution is needed, 
especially in MeV range

• 2019: Measurements with prototype 
LED lightpulser from Bochum

• One single LAAPD glued with optical
grease to type-6 crystal + APFEL-ASIC + 
SADC (ver. 2.0) inside a climate chamber
(-25°C)

• Trying to determine optimal bias
voltage/gain for optimal energy
resolution[1]
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• Results supported by a study done by Aniko 
[2] with a matrix of BEC like crystals

• However: limited by dynamic range of
APFEL-ASIC
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• So far used: Simulated photon energy distribution from the EMC TDR [3] from 2008

• However: Since then changes have been made to the simulation framework -> new simulations with
the DPM1 background & one of the latest pandaroot versions (jun19):

Photon energy distribution Deposited energy in crystal
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• The EMC covers angles between 22° and 140°
with 71 different crystal rows

• On average this leaves a gap of
~ 1.7° (0.03 rads)

• This can be seen with the
simulation
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Reminder[4]
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Same calculation with gain 350 yields  𝐸𝑚𝑎𝑥 of 4670 MeV
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• New measurement during beamtime 2019 with crystal matrix by Aniko[2]
• Mostly backward endcap like crystals, calibrated with muons (MVP = 28.1MeV)

• Dynamic range is limited: rough estimation yields ≈ 2.2 𝐺𝑒𝑉 LG limit & ≈ 184 𝑀𝑒𝑉 HG limit
at gain 500
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max. dyn. range LG @ gain 270

max. dyn. range LG @ gain 220

20% buffer
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• Higher gain improves energy resolution, especially for lower energies

• Gain 500 can be used (even with generous margin)  down to Ɵ≈ 57°

• Gain 220 could be used for lower angles (even with 20% margin) 
without any information loss

Summary
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Outlook

• More statistics for 15 GeV beam momentum

• Simulations for lower energies
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Thank you for your attention
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