
Threshold tuning and Simulation Validation

Johannes Keul

07.05.2026 EPICAL-2 analysis meeting 1



EPICAL-2 analysis meeting 2

Threshold tuning

07.05.2026

thr = 100e

Two parameters need tuning:

Å tint

Å Threshold

Procedure:

Å tint tuning to mean cluster 

size at 5GeV for each 

threshold

Å Comparison of ů of cluster 

size distribution between 

thresholds
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Threshold tuning
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Threshold tuning
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thr = 100e thr = 120e thr = 140e

123e works best

thr = 123e
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What has changed
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Current sim .

Å Ap2 3.0.2

Å G4 11.1.0

Å Threshold = 82e

Å Threshold smear = 20e

Å Noise = 20e

Å Charges per step = 50

Å tint = 39ns

Å Mobility model = canali

Upcomming  sim .

Å Ap2 3.2.0

Å G4 11.3.0

Å Threshold = 123e

Å Threshold smear = 10e

Å Noise = 10e

Å Charges per step = 41

Å tint = 65.56ns

Å Mobility model = fast canali

Further improvements                            

(see presentation from 12.03.2026)

Å Electric field extrapolated

Å More accurate doping profile

Å More accurate ALPIDE geometry

Å Flipped chips (substrate to tungsten)
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Datasets to simulate
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Dataset Conditions Events

Realistic Egy spread, Material, Masking 30000

Ideal 30000

XL Enlarged geometry 10000

Particle info MC truth information 10000

Pion, Kaon, Proton, Muon Egy spread, Material, Masking 30000

Energy deposition in Si 10000

Half pixel pitch 10000

Double pixel pitch 10000

Altered E-field 10000

30000 events are enough to match the 

statistics from the 2026 TB 

Energy spread and Material 

to be determined for 2026 TB



Simulation validation plots
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Cluster size
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Comparison: µSclus
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Current sim.: Ap2 3.0.2 Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 10

Comparison: ůSclus

07.05.2026

Current sim.: Ap2 3.0.2 Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 11

Comparison: Sclus

07.05.2026

Current sim.: Ap2 3.0.2

Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 12

Comparison: Sclus

07.05.2026

Current sim.: Ap2 3.0.2

Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 13

Comparison: Sclus (rebinned)

07.05.2026

Current sim.: Ap2 3.0.2

Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 14

Comparison: Sclus (rebinned)
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Total number of hits
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Comparison: µNhits
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Comparison: ůNhits
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Comparison: Nhits
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Comparison: Nhits
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Current sim.: Ap2 3.0.2

Upcomming sim.: Ap2 3.2.0



Total number of clusters
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Comparison: µNclus

07.05.2026

Current sim.: Ap2 3.0.2 Upcomming sim.: Ap2 3.2.0
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Comparison: Nclus
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Comparison: Nclus
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Longitudinal distribution for hits
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Comparison: µNhits, long
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Comparison: „Nhits, long
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Comparison: Nhits, long
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Longitudinal distribution for clusters
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Comparison: µNclus, long

07.05.2026

Current sim.: Ap2 3.0.2 Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 32

Comparison: „Nclus, long

07.05.2026

Current sim.: Ap2 3.0.2 Upcomming sim.: Ap2 3.2.0



EPICAL-2 analysis meeting 33

Comparison: Nclus, long
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Comparison: Nclus, long
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Lateral distribution for hits
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Comparison: µNhits, lat
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Comparison: „Nhits, lat
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Lateral distribution for clusters
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Comparison: µNclus, lat
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