
HCAL
• Barrel electronics upgrade, last Phase-1 upgrade

✦ Corresponding endcap upgrade completed in 2018

• Replacement of HPDs with SiPM 
✦ Improve noise levels, light yield & radiation tolerance 
✦ Maintain physics performance for jets & MET

• On track to complete installation & commissioning before Dec 2019
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HPD=Hybrid PhotoDetectors
SiPM=Silicon Photo-Multipliers

HCAL Phase1 motivation overview 
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• Eliminate high amplitude noise, drifting response, and premature aging of HPDs by replacing with SiPMs.

• Mitigate radiation damage to both HE and HB scintillator:
* High photo-detection efficiency SiPM, especially relevant for low light levels;
* Longitudinal segmentation for calibration of depth-dependent effects. 

• Maintain physics performance for jets and missing transverse energy. 

• HE upgrade was completed in 2018, HB upgrade is carried out during LS2.
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HCAL segmentation: pre-2018 HCAL segmentation: 2018 HCAL segmentation: Run3 (post-LS2)
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HCAL Barrel

HCAL Endcap

Signatures: delayed time of arrival of hits in calorimeter
    energy deposited in deep calorimeter layers
Identify LLP L1 jets based on a cluster of flagged towers


