Upgrade of the CMS Electromagnetic

Compact Muon Solenoid

Calorimeter for High-Luminosity LHC

Chiara Amendola CERN iWoRIiD 2024: International Workshops on Radiation Imaging Detectors

chiara.amendola@cern.ch Lisbon, Portugal
on behalf of the CMS Collaboration June 30th - July 4th, 2024

INTRODUCTION

THE CMS DETECTOR l |

Om m m
ey.

THE CMS ELECTROMAGNETIC CALORIMETER (ECAL)

The ECAL [1] is a homogeneous, hermetic,
PbWO4-based detector. Its design was led by
the H— Yy search needs, and its excellent
performance was crucial for the Higgs boson
discovery (2012). Its key parameters are:

Muon
Electron
Charged Hadron (e.g. Pion)

The CMS (Compact Muon

Solenoid) experiment, ST bhaton ron e estEn
operating at the Large Hadron
Collider (CERN, Switzerland),
Is a multi-purpose detector,
consisting of sub-detectors
nested around the interaction
point of the LHC collisions.
Their combined information is
used to infer the nature and
properties of particles.

o small Moliere radius: rm = 2.19 cm
e high density: p = 8.28 g/cm3
Barrel

61200 crystals, Avalanche Photo-Diodes (APD)  ° short radiation length Xo = 0.89cm

Endcaps o fast light emission: ~80% of light within 25 ns
through CMs 14648 crystals, Vacuum-Photo-Triodes (VPT)

THE HIGH-LUMINOSITY LHC (HL-LHC) THE ECAL BARREL UPGRADE
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THE UPGRADED SYSTEM AND ITS PERFORMANCE

THE NEW READOUT ELECTRONICS LAYOUT

current system, the timing resolution is ~180 ps. The ECAL timing resolution should be below
30 ps for e/y above 50 GeV to enhance the CMS vertex reconstruction efficiency by 10% at
HL-LHC. The ongoing analysis of test beam data shows excellent physics performance.
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. : current energy resolution is maintained, i.e. that the constant term C is within 1%. With the

CONCLUSION

The HL-LHC operations will be extremely challenging for data-taking and for online and offline event reconstruction. The radiation-hardness of the detectors and of their readout electronics must be
ensured, as well as the fast transmission of high-quality data. While the ECAL endcaps will be replaced, the barrel will be refurbished with a new readout system. The outstanding energy resolution achieved
by the legacy system will be maintained, and the timing resolution will be drastically improved. A large system, implementing close-to-final versions of the upgraded system prototypes, has been validated
on beam, and the data analysis shows that the target physics performance is met. The Very Front End ASICs are in the pre-production phase, while the Front End and BCP boards design is being finalised.
Newer versions of the readout elements will be tested in future test beam campaigns.
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