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Problem

ALPIDE: binary silicon pixel detector

Simulation records energy deposition in
sensitive volumes

Energy deposition = electron-hole pairs,
which diffuse in the epitaxial layer to
neighboring pixels

Diodes collect electrons and turn on
when reaching the charge threshold

How do we model this in the simulation
to turn the energy deposition into pixel
clusters (and back)?

(Mager et al. 2016)

In the context of a proton CT Reconstruction Pipeline

GATE/Geant4
Simulation

Digitization Clustering Tracking WEPL Fit RSP Recon.

M Mager et al. (2016). “ALPIDE, the Monolithic Active Pixel Sensor for the ALICE ITS upgrade”. In: NIM-A 824. doi:
10.1016/j.nima.2015.09.057
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Experimental Data

Quality metric: Histogram intersection between cluster
size histograms of experimental data and simulations

Experiments @ DCPT in �Arhus

4 layers, 2 ALPIDEs per layer

Proton CT

Cylindrical PMMA phantom with Al disk insert

Absorbers: 4/4mm Al or 6/2mm Al

Beam energy: 93–95MeV
! p+ stop in detector (layer 3 or 4)

Treatment

Water phantom

Absorbers: 5mm PMMA + 4/4mm Al

Beam energy: 100–200MeV
! p+ stop in phantom

pCT

Treatment
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