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Description

Discrepancy of cluster phi size & ADC in data and simulation
• simple change of diffusion radius does not fix it
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Diffusion algorithm
q Diffusion fixed within cylinder with constant radius
q Only do the charge diffusion if the number of strips involved for this G4step is smaller than 13



1. Understand diffusion logic

qUsing particle gun MC

qSimplest environment where we can isolate effect

2. Use beam test data to tune MC
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Plan overview

MC only
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MC generation

Using module prepared by Cameron: dNdeta_sPHENIX_simulations

const string generator = "SIMPLE",
const bool fullSim = true,
const bool turnOnMagnet = false,
const bool idealAlignment = true,
const string particleType = "pi+"

set_eta_range(-0.005, 0.005)
set_pt_range(10, 20.)

https://github.com/cdean-github/dNdeta_sPHENIX_simulations
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MC generation

Changes to the core software: PHG4InttHitReco.cc

diffusion_width = 5.0e-04 #nominal
à
diffusion_width = 200.0e-04  #variation 1
diffusion_width = 200.0e-04  #variation 2

Commented out:
if (maxstrip_y - minstrip_y > 12 || maxstrip_z - minstrip_z > 12)

5k events generated for diffusion width 
~10k clusters

https://github.com/sPHENIX-Collaboration/coresoftware/blob/24b89da78f963fd72d32f4f572cd55ded456ebb1/simulation/g4simulation/g4intt/PHG4InttHitReco.cc
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MC Results – Cluster Phi Size

Diffusion radius modification 
Ø Cluster Size independent on the diffusion radius (at low Cluster Phi Size)
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MC Results – Cluster ADC
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Diffusion radius modification 
Ø Cluster ADC decreases with diffusion width 

Different behavior of Phi Size and ADC
Threshold effect?
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Data vs MC Comparison

qData
o Positron beam 
o pT = 1 GeV
o Bias  = 50 V

q MC
o pi+ particle gun
o 10 < pT < 20 GeV
o Bias = 100 V

NOT apple to apple comparison
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Data vs MC – Cluster Phi Size

Significant discrepancies start for Phi Size > 2
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MC Results – Cluster ADC
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Best agreement with nominal (5 um) width?
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Summary & Next steps

qFramework for studying diffusion implementation ready
o Particle gun generator

qChange of diffusion width does not change cluster phi size at lower values

qAdjust selection for Data comparison


