Detector geometry and PFA reconstruction
for the crystal bar ECAL In CEPC
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addressing key issues in long crystal bar ECAL desigi == Soo i

IS progressing smoothly and show promising resultsy s SCiE e Aalilier
+ Ambiguity problem.

Homogeneous crystal calorimeter:
Long history in particle physics precise measurement.

Brightlight:, 70 o BIVO mm————— Reconstruction algorithm ~_
Fast response: time information. ¢ — ,fg
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Novel crystal ECAlorthogonal arranged crystal bars. —— Based on preliminary detector geometry Pistance=p v b wm- 21 L

Doubleend readout withSiPM(0, Y.
Crosslocation by bars.
Less readout channels, lower cost.

|dealdigitization and no supporting, mechanics, etc.

1. Clustering:
Global neighbor clustering in 2 directions.

Crystal ECAL geometry

2. Showerrecognition:
a. Use the local maximum to simplify the pattern
b. Three individual algorithms for different type:
c. A set of topological cluster merging.

Nearly cylindrical barrel ECApolygon configuration of inner boundary
With more polygon sides

1. minimize the gap between tracker and ECAL. 3. Splittingfor the overlappedshower: o
2. decrease outer radius of ECAL and reduce cost of outer subsystems like sojenoid. Calculate the expected energy deposition from EM profile..
3. decrease volume of crystal. 4. Ambiguity removal:
4. more homogeneous iedirection. vapezoid modle Information from track, neighbor tower and time. g 0190
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Key Issue in geometry construction:
Not seltsupportingandneed supporting mechanics: nedéal with energy leakage Alg()r|thm performance
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Cracks between crystal modulesupporting structure (carbon fiber) and electroni
(SIPM PCB and ASIC
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Make cracks nofprojective by diplacement of crystals:
drop of detection efficiency is smeared out.

Conclusions

— Knoveldesignof crystalECAIfor the future lepton colliders: \

NewhomogeneouECAldesign,better energyresolution,lessreadoutchannels.
Canbe compatiblewith ParticleFlowand matchthe physicsequirement.

A nearly cylindrical barrel crystal ECAL geometry construction Is proposed:
Make cracks noiprojective by crystal displacement avoiding drop of detective efficigncy.

Detector description including geometry and material (BGO) is complemented Geometry with trapezoids and upski®wn trapezoids arranged in sequence.
using DD4hep in CEPCSW: parameterized and automated. A new pattern recognitionPFAfor this new design:

Trapezoids and upsiddown trapezoids arranged in
sequencemake ECAL more homogeneous.

Main challengesn the softwareare the overlappingand ambiguity.
Seriesf algorithmsare developedand showpromisingresults.
Finalreconstructionof jets and BosonMassResolutionBMR)is underdeveloping.
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