Simulation studies of PFA hadronic
calorimeter with scintillating glass
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Introduction

High energy electron-positron collider experiments have been proposed for precision measurements of the Higgs boson and explore new physics beyond the

Standard Model. The Circular Electron Positron Collider (CEPC), as one option among next generation colliders as Higgs factories, requires accurate identification
and reconstruction of all final states from Higgs, W and Z bosons. Therefore, the jet energy resolution of the CEPC detector need to achieve ~30%/,/Ej..(GeV), which

poses challenges for the calorimetry system. A feasible paradigm to achieve this goal is the high granular calorimetry based on the particle flow algorithm (PFA).
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2. Hadronic energy resolution

» CEPC CDR baseline: Scintillator-Steel AHCAL eneray Resoluton

» Each layer thickness fixed with ~0.122,, vary thickness of glass and steel
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4. Projected performance of detector unit
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» MIP response in cosmic-ray experiment: 277 p.e./MIP » Assumption: larger tile properties remain the same as small tiles
» MIP response in simulation: 257 p.e./MIP » Considering response and uniformity, the optimal thickness is ~10mm
» Simulation validated by measurements: reasonable consistency achieved » Uniformity can be further optimized with new glass tile designs

/ 5. Conclusions | \

» A new high granularity HCAL concept with high-density scintillating glass tiles is proposed to further improve the energy resolution and the BMR.

» Compared with the plastic scintillator, scintillating glass HCAL with a higher energy sampling fraction has a better hadronic energy resolution.

» Thicker scintillating glass and lower energy thresholds have better energy resolution.
» The optical simulation for HCAL detector unit has been validated by cosmic-ray experiment.

» The results of simulation are used as a guide for the detector design and the R&D of scintillating glass materials




