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Overview

ÅLHC upgrade timeline

ÅMotivation for the ITk upgrade

ÅDesigned improvements of the ITk

ÅDescription of the ITk detector
ÅSee poster by Dengfeng Zhang for more details on Strips ( indico link )

ÅSee poster by Anna Raquel Petri for more details on Pixels ( indico link )

ÅDescription of the ITk readout

ÅRecent highlights from strips and pixels progress
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https://indico.cern.ch/event/1198609/contributions/5336251/
https://indico.cern.ch/event/1198609/contributions/5336250/


LHC Upgrade Timeline
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ITk Motivation
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ATLAS running conditions with HL - LHC

Instantaneous luminosity will increase by a factor of 7

Particle density and radiation levels increase by an order of magnitude

Average interactions per bunch crossing will increase from 50 to 200

LHC, 2015 HL - LHC



ITk Motivation
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ID
ITk

New running condition ᴼRequired upgrade
Increased radiation ᴼHigher radiation tolerance

Increased track density ᴼ Improved granularity and response
Bigger event size ᴼ Improved triggering



ITk Motivation
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Performance increase ᴼRequired improvement
Cover larger area ᴼReduced sensor cost 

Improved high ὴ performance ᴼReduced pitch
Reduce particle -material interactions ᴼReduce material in tracking volume

ID
ITk



Material budget
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Lower material budget than ID achieved with:
Å CO2 cooling with thin titanium pipes

Å Serial powering for pixels, fewer cables

Å Carbon structures for mechanical stability and mounting

Å Optimized number of readout cables using data link sharing

ATL-PHYS-PUB-2021 -024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-024/


ITk expected performance
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The ITk will experience 4 -5 times the 
number of pileup interactions as the ID 
in run 2

Under these increased pileup conditions:
Å The ITk has a comparable tracking  

efficiency for ὸӶὸevents with 
respect to ʂwhen compared to the 
ID in run 2, within ~5%

Å The ITk has a comparable tracking  
efficiency for ὸӶὸevents with 
respect to Ð when compared to 
the ID in run 2, within ~2%

Without pileup, the resolution of the ITk
is comparable to significantly improved 
when compared to the ID performance in 
run 2 (see backup)

ATL-PHYS-PUB-2021 -024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-024/


ITk Setup
Setup

Fully silicon detector made of strips and pixels

It is divided into a central region (Barrel ) and two forward regions 
(End Cap)

Improved coverage up to – τ
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ITk strip detector design
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Strip Barrel Strip End - Cap

Strip End - Cap
Petal

Strip Barrel
Stave

Strips
4 layers of flat staves (Barrel)
12 total disks (End -Cap)


