Evolution studies of the CMS ECAIL endcap response
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Physics motivations

Study of Higgs properties, maintain/improve resolution for H — vy reconstruction, and
electron/jet calibration even in the very forward region

ECAL

Scintillating crystals:
@ Radiation hardness — only transparency affected
@ Fast scintillation — <100 ns
Structure and readout:
@ Barrel (EB) — In|<1.48 — Avalanche Photodiodes (APD)
@ Endcap (EE) — 1.48 <n|<3.00 — Vacuum Phototriodes (VPT)

An excellent energy resolution (0.5% constant term), essential for the Higgs boson search
in the H — Yy channel

61200 PbWO, crystals 2.2 x 2.2 x 23 cm’ in EB

2 x 7324 PbWO, crystals 2.5 x 2.5 x 22 cm’ in EE
@ Density: 8.28 g/cm’ _ .
@ Radiation length: 0.89 cm High granularity
@ Moli¢re radius: 2.19 cm
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Upgrade options

Shashlik

High Granularity Calorimeter (HGC)

@ W absorber layers and LYSO/CeF sampling layers read out with quartz capillaries with wave-shifter cores and GalnP
photosensors

@ High granularity calorimeter with detailed sampling in both hadronic and electromagnetic sections with pointing capability

@ Sampling calorimeter with layers of silicon detectors

@ Thick quartz wall or quartz rod options as the wavelength shifting capillaries s Optimized to profit from particle flow reconstruction algorithms

@ Radiation hardness 14mm
@ High brightness _— W (2.5mm) o Elect tic Calorimet
ectromagnetic Calorimeter (EE)
® High density S S HYS0{d-5mm) 30 samplings of lead/copper total of 25 X
) ax WLS fibers @ Front Hadronic Calorimeter (FH)
_-- T - / @ 12 layers of brass/silicon each 0.33 interaction lengths (4 X)) identified tracks

Length (cm) 11.4 22.0
Transverse size (cm) 1.4 2.86 ' 1x Monitoring fiber
# modules for 2 EE 60800 14648 “ _---
Average Moliere Radius (cm) 1.37 2.1 Area of silicon (m?) 420 250 670
Average Radiation Length X (cm) 0.51 0.89 Channels 3.7M 1.4M 5.1M e v
Light Yield (relative to Nal) 85 0.3 | Detector Modules 19000 11000 30000
Emission Wavelength (nm) 420 420 . Weight One Endcap (tonnes) 16 63 79 ECAL upstream 5
Decay time (ns) 40 25 V) Number of plates 30 12 Iy \
Temperature Dependence (%/C) -0.2 2.2 Front end power (kW) 70-80 20-30 90-110
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