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Validating HCAL Simulations

• I got my PhD in the CALICE AHCAL group on testbeam
analysis… 

– Pro: I am intimately aware of the inner workings of the CALICE analyses

– Con: I am five years out of business…

• Both ECCE and ATHENA forward HCAL sims seem to struggle in 
some way, can work together for a better understanding and 
validation of our shared “EIC Detector 1” design.

• Reproducing other published resolutions (both data and MC) is 
important to validate own simulation models

• Starting with ATHENA since Oleg’s slide caught my eye
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CALICE AHCAL Simulation Setup

• QGSP_BERT_HP, FTFP_BERT_HP gave best results

– Nowadays FTFP_BERT_HP is the standard?

• _HP: Precision neutron tracking (lower neutron energy 
threshold)

– Found important for W-absorbers, exact hit timing distributions

– Negligible in steel

• Enable Birk’s Law!

– Quenching of light yield for high ionization densities 
(mostly in organic scintillators)
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Hadron Shower Simulations

• Fiducial Volume

– ~1m^2 in AHCAL 

• Timing

– 150ns in AHCAL

• Threshold

– 0.5MIP/cell (~400keV)

• Digitisation Effects

– SiPM saturation model 
(negligible)
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Resolution Impact - Electrons
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Resolution Impact - Pions
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CALICE AHCAL Geometry/Materials

• 1.74cm steel absorber, 
2*0.2cm cassette material, 
0.5cm scintillator per layer

– Rest likely negligible

• For constant term/high 
energy points: need to 
include tail catcher 
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AHCAL Event Selection

• Some experimental constraints

– E.g. Beam contamination rejection

• Some fundamental choices

– Always debatable!

• AHCAL analysis: 
First hard interaction layer <=5 !
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AHCAL Event Selection

• First hard interaction layer <=5 !
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AHCALEvent Selection

• First hard interaction layer <=5 !
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“Resolution”

• Every hadron shower spectrum will have some tails

– Some understood, some not so understood

• How to fit/extract resolution is not straightforward

– CALICE paper #1: Gaussian within +-2 std. dev.

– CALICE paper #2: Novosibirsk fit, MC integration of std. dev.

– Some other CALICE paper: “RMS90”
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References
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– https://iopscience.iop.org/article/10.1088/1748-0221/5/05/P05004
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