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Simulation studies

» Fun4All for ECCE with PANDA-like geometry
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https://arxiv.org/abs/2207.09437

» Standalone Geant4 with optical photon propagation for beam tests
» DD4hep-based ePIC simulation
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Simulation studies

» Fun4All for ECCE with PANDA-like geometry

» Standalone Geant4 with optical photon propagation for beam tests
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» DD4hep-based ePIC simulation Subject of this talk
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Simulation setup

» Single particle simulations

» Momentum direction sampled uniformly on a sphere

» Vertex at (0, 0, 0)

» ePIC 22.12.0 geometry

» FTFP_BERT physics list

» Particle momenta are used in place of reconstructed charged track momenta
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- SciGlass calorimeter geometry m
B
Tower dimensions and placement implemented based on engineering design
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e SciGlass material in Geant
|

» Density 4.22g/cm?

» Energy deposits corrected according to the Birks’ law with
kB = 0.0333 mm/MeV (nominal for PbWO4 at CMS)
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-+ Energy resolution
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“kSiPM_photon_digitization' in Fun4All

» Defines a probability for a single pixel to fire:
Poixel =1—exp | —

Nphotons ~ Binomial(N,

Etower X Nphotoelectrons/GeV )

pixels: Ppixel)

» Produces a following distribution of Nppotons for a 1 GeV tower:

Probabilty

Tooo 4000 Gunn 3000 10000
» And is converted back to energy using a “gain” of
Weienticly

1

Nphotoelectrons/GeV

m “kSiPM_photon_digitization' in Fun4All: resolution
» The resolution can be calculated as:

pixel)

Npixels

SErower _

Etower

» Which results in a following dependency:

Tower energy resoluion [%)

» Note that this is for singular towers. For clusters or for full events, the observed

resolution will degrade as the energy is split among several towers.

W kenticky

%

Um\u‘ﬂtyof

Kentucky:



J
Ej

Pion rejection: n dependence
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~—— reference detector at 95% efficiency

previous, but without carbon fiber at 95% efficiency
—— previous, but without wedge box at 95% efficiency
~—— previous, but without longitudinal gaps at 95% efficiency
previous, but without transverse gaps between towers at 95% efficiency
previous, but without transverse gaps between sectors at 95% efficiency
—— without detectors other than BEMC at 95% efficiency
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P Systematics
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Pion rejection: n dependence
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Island Clustering

» Pick connected "islands” of hits

» Select islands with peak energy > threshold (50 MeV here)

» In each island, find hits that are local maxima w.r.t. 4 neighbours

» Select local maxima above a threshold (100 MeV here — yeah, should be 50)
» For hit h calculate its distance d,,,, to each local maxima hit m, the weight is

d
Wpm ~ Em Xp <—%>
» Fraction proportional to w,,, of energy E, is attributed to a subcluster m.

2
For each island calculate x* = >, (Zm E, exp (—thm) - Eh) , minimize x? over 2
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reconstruction

|Pthrown| = 18.0 GeV.
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7°/y separation
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Naive method based on counting local maxima and ML based on 5x5 cluster

information
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Reconstructed cluster energy response
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- Angular resolution
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|Pthrown| = 1.0 GeV/
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Detector optimization using ML

TBD
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