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Tile Calorimeter

Central Hadronic Calorimeter of ATLAS (| | < 1.7)
Divided into four readout partitions: two Long Barrels
(LBA, LBC) and two Extended Barrels (EBA, EBC)
Each partition has 64 azimuthal modules

Modules made of scintillating tiles (active medium) and
steel plates (absorber) in alternate layers

Light collected via wavelength-shifting (WLS) fibers
Signals read out by 9852 photomultiplier tubes (PMTs)
Each PMT reads a bundle of fibers connected to tiles - cell
Provides precise energy measurements of jets, single
hadrons, tau-particles and missing transverse energy

Rute's Slides about TileCal preformance
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https://indico.cern.ch/event/1457095/contributions/6500592/attachments/3105526/5504091/TilePerformance_v2.pdf

Upgrade overview
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Large Hadron Collider (LHC) is preparing for the High-Luminosity (HL) phase
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Major replacement of read-out electronics due to:
Insu [cieht radiation tolerance for HL-LHC conditions
Aging e [edts and accumulated radiation damage in current electronics

Current system is incompatible with the upgraded HL-LHC readout architecture
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Readout strategy for HL-LHC

A.Aikot

Detector
signals

FENICS ) (Mainboard
r

ADC

HG »( ADC |
»(ADC
.

40 MHz| Digital Trigger
Primitives

Calibration & Control

On-detector Off-detector

On-detector electronics will transmit full digital data at the LHC frequency — 40 Thbps
to read out the entire detector and 6,000 optical fibres

Buffer pipelines are moved to off-detector and introduced real-time data processing

Front-End Link eXchange (FELIX) is the upgraded interface between the detector
front-end electronics and the ATLAS Trigger and Data Acquisition (TDAQ) system

Redundancy in data links and power distribution for improved system reliability
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Mechanics: Super-Drawers

Mechanical upgrades enhance accessibility and robustness of the readout system
Super-drawers will be equipped with 4 Mini-Drawers (LB) and 3 Mini-Drawers (EB)
Each Mini-Drawer has 12xPMTs, 12xFENICS, 1xMainBoard, 1xDaughterBoard,
1xHigh Voltage(HV) distribution board, 1x Low Voltage Power Supply (LVPS)

Daughterboard (DB) “

HV Distribution Board
(Underneath)

Mainboard (MB) N

A.Aikot 5 /25



Mechanics: PMTs and Active Dividers
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Replacement of ~10% of the PMTs due to aging
in most exposed regions with Hamamatsu R11187
Offers higher quantum efficiency to compensate for
HL-LHC light yield degradation

Can mitigate the lower response from the optical
components

PMTs are equipped with active high-voltage
dividers for improved gain stability under high
anode currents

Active HV dividers replace passive dividers to
ensure stable and linear voltage division across
PMT dynodes

Average PMT relative response
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FENICS card

Front-End board for the New Infrastructure with Calibration and signal Shaping

Implemented to perform signal shaping, amplification, and calibration of PMT outputs
and send to the Main Board

Dual-gain operation: LG x 0.4 and HG x 16 from 0.2 pC to 1000 pC dynamic range
Enables high-precision integration for Cs calibration system and Luminosity monitoring

Includes an internal Charge Injection System (CIS)
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Main Board

Digitizes analog signals from 12 FENICS at 40 MHz and transmit to the DaughterBoard
at high-speed

Provides digital control and configuration of FENICS via on-board FPGAs

Independently distributes low voltage power to Daughter Board and FENICS

FMC connector FENICS Control &
to Daughter iENIICS integrator
Board nhalog connector

Main Board v4 Fast ADC
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