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LHC
The Large Hadron Collider
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ATLAS
A Toroidal LHC Apparatus
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The

ATLAS PIXEL DETECTOR



LHC Run 3

ü Restart in 2022 after three years of 
shutdown:

Á Long Shutdown 2 (LS2) from 2019 ς2021

ü Unprecedented energy of 13.6 TeV

ü Instantaneous luminosity 2x1034 cm2/s

ÁPeak average pileup in ATLAS of ~52 - 55 
(levelled)

ü Collected this year up to now ca 20 fb-1.

ÁEndof 2022running:November28th.

ü Predictions for Run 3: collect 200-300 fb-1.
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ü 1.7m2 of silicon,80million channels, 1744 modules.

ü Threebarrel layersand2x3endcapdisks.

ÁRadiusof 5.05cm,8.85cm,12.25cm
of B-Layer,Layer1, Layer2.

ü Angular coverage |eta| < 2.5

ü C3F8 evaporativecoolingsystem.
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The Pixel Detector
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ü Sensor: planar n+-in-n sensor, 60.8 mm x 16.4 mm 
active area,  250 µm thick.

ü 16 FE-I3 frontend chips plus one controller (MCC) 
in 0.25 µm CMOS technology.

ü The frontends are bump-bonded to the sensors 
with solder and indium bumps.

ü Radiation hard to 1 x 1015 neq/cm2.

ü псΩлул tƛȄŜƭǎ ǇŜǊ ƳƻŘǳƭŜΦ

ü 10 x 115 µm resolution.

ü Pixel size: 50 µm x 400 µm.

ü 8-bit Time-over-threshold information per hit. 
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The Insertable B -Layer (IBL)
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ü 0.2 m2 of silicon

ü 12 million channels

ü 280 modules

ü Two sensor types: 

Áplanar n+-in-n, 200 µm thick 

Á3D n+-in-p sensors,230 µm thick, at high eta.

ü Radiation hard to 5 x 1015 neq/cm2.

ü 448 FE-I4 frontends, 130 nm CMOS technology

Á two per planar sensor, and one per 3D sensor, 
solder-bump-bonded.

ü{ƛȊŜΥ н ŎƳ Ȅ мΦу ŎƳΣ нсΩуул ǇƛȄŜƭǎ ǇŜǊ ŦǊƻƴǘŜŘΦ

ü 4-bit Time-over-threshold information per hit. 

ü New innermost layer of the Pixel Detector, 
added in the 2013-2014 LHC shutdown (LS1).

ü 14 staves at a radius of 3.2 cm in a radial 
envelope of 9 mm.

ü CO2 evaporative cooling, 2 redundant plants.


