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Requirements on ECAL design from physics analyses

Prompt photons:
* interested in p; > 3-4 GeV, high background from 119, n, etc.
- Requirement: energy resolution at high (> 5 GeV) energies, 11/y separation

Charmonia (X1, Xc2):
* need to separate .1, X from decay into J/p y
* Requirement: energy resolution at low (< 1 GeV) energies

Online polarizability measurement:
* measure azimuthal asymmetry of 110 production
* Requirement: energy and position resolution, 11/y separation



ECAL setup

« Sampling: 190 layers — 200 layers X
(0.5 mm lead + 1.5 scintillator)

* ~5-6% energy resolution @ 1 GeV
» ~1-2% energy resolution @ 8 GeV
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» Cell size:
« barrel: 34 mm (@) X 48 mm (2Z)
« endcaps: 40 mm X 40 mm
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e Barrel inner radius: 1080 mm — 1114 mm

« minimal distance between y’s from 10
decay with energy of 8 GeV is about 4 cm
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Current reconstruction workflow

1) per-cell energy calibration: energy deposition in
scintillator layers — energy deposition in the entire cell

2) clustering: identifying groups of neighboring cells

3) reconstruction: get particle position and energy from
cluster using empirical expressions

4) mr/y ID: based on cluster shape analysis

Caveats:

« empirical calibrations in the reconstruction step
sensitive to ECAL setup, maintenance is time-
consuming

* no reconstruction of individual photons in case of 110
ID (yet)

« only full simulation of ECAL showers
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A possible approach

1) per-cell energy calibration:
energy deposition in scintillator
layers — energy deposition in the
entire cell

2) clustering: identifying groups of

neighboring cells

3) reconstruction: get particle
position and energy from cluster

4) m/y ID: based on cluster shape
analysis
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1) per-cell energy calibration: energy
deposition in scintillator layers —
energy deposition in the entire cell
2) clustering: identifying groups of
neighboring cells

3) m/y ID: based on cluster shape
analysis
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Another possible approach

2) clustering+reconstruction+PID
2) clustering: identifying groups of

) : with a convolutional neural network
neighboring cells

approach
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3) reconstruction: get particle
position and energy from cluster

4) 1r/y ID: based on cluster shape Still in research stage

analysis
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Status of pi/gamma separation

Input parameters « Neural network with inputs corresponding
to the shower shape parameters

» X/Y for endcaps or Z/¢ for barrel, inputs shown in red . Output: value from 0 (y) to 1 (179)
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Status of pi/gamma separation

Efficiency

Efficiency

Gamma ID efficiency: events with 1 cluster, PID=22
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Efficiency

Status of pi/gamma separation

Pi0 ID efficiency: events with 1 or 2 cluster, PID=111 where 1 cluster
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Conclusions

« Reconstruction works at the level of 1%, changes from the newest geometry updates to
be studied

« 110 ID gives 80-90% 110 rejection efficiency at 70-80% photon detection efficiency

* Presently, in SPDROOT photon reconstruction and 11/y separation are done as separate
steps, no reconstruction of individual photons from 110 yet

Next steps:

» Review cases of clusters in barrel/endcap gap region, both for reconstruction and Tr/y
separation

« Reconstruct energies/positions of individual photons in case of being ID’d as 110

« Research a more robust approach to reconstructing photons (machine learning?) and
compare to a “traditional” method
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