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ÅLHC and its experiments are running well (Run 3) and produced many results.

Å¢ƘŜ άI[-[I/έ ǇŜǊƛƻŘ ǿƛƭƭ ǎǘŀǊǘ ƛƴ Ϥнлнф ŀƴŘ ǿƛƭƭ ŀŎŎǳƳǳƭŀǘŜ ὒ᷿Ὠὸ~4000fb-1.

ÅNeed to upgrade Inner detector of ATLAS experiment to deal with more 
ǊŀŘƛŀǘƛƻƴ ŘŀƳŀƎŜΣ ƳƻǊŜ άŘŜƴǎŜέ ŜǾŜƴǘǎΦ
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High Luminosity LHC

Today



2023/09/05 TIPP 2023 @ Cape Town 3

Inner Tracker (ITk) and Pixel detector
ÅInner Tracker (ITk)
ÅInstantaneous Luminosity : 7x1034cm2/s
Åx3.1 times Run3 peak lumi

ÅIncreased Pile-up
ÅUp to 200 pile-up events per bunch crossing.

ĄFull Silicon based system

ÅITkPixel system
ÅLarger coverage area
ÅPixel : current 1.9m2Čupgrade 13.5m2

ÅHigher Forward coverage 
ÅCurrent ́ <2.5 Č upgrade ́ <4.0
ÅBetter Pileup removal & background rejection

ÅRequired high radiation tolerance.
Åx10 increase of Radiation damage
Å2.6e16 neq/cm2 at 1st layer
Å0.8e15 neq/cm2 at 3rd layer

ÅInner 2 layers will be replaced at half.

Number of silicon hit per single track
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Inner Tracker (ITk) and Pixel detector
ÅInner Tracker (ITk)
ÅInstantaneous Luminosity : 7x1034cm2/s
Åx3.1 times Run3 peak lumi
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Inner Tracker (ITk) and Pixel detector
ÅInner Tracker (ITk)
ÅInstantaneous Luminosity : 7x1034cm2/s
Åx3.1 times Run3 peak lumi

ÅIncreased Pile-up
ÅUp to 200 pile-up events per bunch crossing.

ĄFull Silicon based system

ÅITkPixel system
ÅLarger coverage area
ÅPixel : current 1.9m2Čupgrade 13.5m2

ÅHigher Forward coverage 
ÅCurrent ́ <2.5 Č upgrade ́ <4.0
ÅBetter Pileup removal & background rejection

ÅRequired high radiation tolerance.
Åx10 increase of Radiation damage: 
ÅRequirement (including safety factor)

Å17x1015 neq/cm2 at inner layers*

Å5e15 neq/cm2 at outer layers

*Inner 2 layers will be replaced at half.

ATLAS-PHYS-PUB-2012-003

ATLAS-PHYS-PUB-2012-003

Non-ionizing energy loss (NIEL)

Total Ionizing Dose(TID)


