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The High-Luminosity LHC Upgrade

ÅThe High -Luminosity LHC (HL -LHC) represents a dramatic step in LHC machine performance 

ÅOperation at up to L=7.5 ·1034 Hz/cm² (LHC run-2: 2·1034) to collect up to 3000fb -1 of int. luminosity

ÅPromise vast increase of experimental reach
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The High-Luminosity LHC Upgrade

ÅBut the high luminosity also represents a dramatic step in experimental conditions
üUp to 200 p-p collisions per bunch crossing

ÅExtensive detector upgrades enable experiments to operate at HL-LHC
üAmong others: All-new tracking detectors for ATLAS and CMS
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The ATLAS Inner Tracker (ITk)

ÅCombination of pixel and strip sensors 
üHigh number of precision space points for 

redundancy and suppression of fakes

üInnermost two pixel layers designed to be 
replacable during HL-LHC life time

ÅIncreased acceptance ð|ȅ| < 4
ÅEnhance pileup discrimination for forward jets 

ÅIncrease physics acceptance 
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ÅAll -silicon replacement of ATLAS Inner Detector (ID)

ÅScheduled for installation during LS3 (2024-26)

ÅDesigned to maintain or exceed current (Run-2) performance at <Ȋ>=200 



The ATLAS Inner Tracker (ITk)

Documentation of initial designs in Technical 
design reports released during 2017-18

Since then:Further iteration on design

ÅRespond to engineering requirements

ÅFinalise open design decisions
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Technical Design Reports

Strip subsystem: 

CERN-LHCC-2017-005

Pixel subsystem:

CERN-LHCC-2017-021

Latest layout (basis of this talk): 
ATL-PHYS-PUB-2019-014

https://cds.cern.ch/record/2285585/
http://cdsweb.cern.ch/record/2257755
http://cdsweb.cern.ch/record/2257755
https://cds.cern.ch/record/2285585/
http://cdsweb.cern.ch/record/2669540


The ITk layout ðchanges following the TDR

ÅReduced length in z direction to make space for a High -
granularity timing detector
ÅEnable additional pileup discrimination by adding time 

information to forward tracks 

üSaved 15cm in length for both Pixels and Strips 
ÅAlso allows additional space for cabling
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More on the HGTD:

Technical Proposal& Talk by Lucia ðMonday)

https://cds.cern.ch/record/2623663?ln=en
https://cds.cern.ch/record/2623663?ln=en
https://indico.cern.ch/event/742793/contributions/3291184/attachments/1822078/2980704/HGTD_MTD.pdf


The ITk layout ðchanges following the TDR

üSaved 15cm in length for both Pixels and Strips 
ÅAlso allows additional space for cabling

Several updates to strip subsystem:

ÅReoptimised strip disk locations to new z extent 
üwhile taking care to ensure sufficient space for installation
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The ITk layout ðchanges following the TDR

üSaved 15cm in length for both Pixels and Strips 
ÅAlso allows additional space for cabling

Several updates to strip subsystem:

ÅReoptimised strip disk locations to new z extent 
üwhile taking care to ensure sufficient space for installation

ÅRevised tilt angles of barrel strip modules to ensure safe 
installation
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The ITk layout ðchanges following the TDR
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Redesigned inclined section of Pixel subsystem: 

ÅFirst two layers: Move to coupled rings


