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Overview

19.02.2019 VCI



LHC ςLarge Hadron Collider
design vs. 2018 conditions

ü 7 TeVnominal beam energy (6.5 TeV)
ü 1 x 1034 cm-2 s-1 nominal luminosity (> 2 x 1034 cm-2 s-1)
ü 2808 proton bunches per beam (2544b)
ü 25 ns bunch spacing/40 Mhz

ü First Long Shutdown (LS1) 2013/14 with repairs and 
upgrades to the accelerator and the experiments

ü {ŜŎƻƴŘ [ƻƴƎ {ƘǳǘŘƻǿƴ Ƙŀǎ Ƨǳǎǘ ǎǘŀǊǘŜŘΧ
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LHC/ATLAS
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ATLAS
Multi-purpose detector designed to
ü Investigate the TeVscale
ü Search for the Higgs boson
ü Search beyond the standard model
ü Make precision measurements of the 

Standard Model



ü 3 hit-ǎȅǎǘŜƳ ŦƻǊ μʹμ ғ нΦр 
Á 3 barrel layers 
Á 3 disks per end-cap 

ü Resolution in r-˒ ғ мр ˃m 

ü 1744 modules, 80M readoutchannels

ü Innermost barrel layer at 50.5 mm 

ü Radiation tolerance 500 kGy/ 1015 1MeV neqcm-2

ü Evaporative C3F8 cooling 
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The ATLAS Pixel Detector ðbefore LS1 
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Sensor
ü 250 ˃ m thick n-on-n sensor
ü 47,232 (328 x 144) pixels
ü Typical pixel size 50 x 400 ˃Ƴ2

Readout
ü 16 FE chips in  250 nm CMOS technology (FEI3)
ü 8 bit time-over-threshold, zero suppression in 

the FE chip, MCC builds module event
ü Data transfer 40 ς160 Mb/s depending on 

layer
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IBL: Insertable B-Layer

19.02.2019 VCI

IBL a new innermost layer installed in LS1:

- With a new reduced beam pipe radius

- 14 staves inside a 10mmradius envelope

- New detector: sensor, FE, readout, cooling

Why?

- B-layer aging was anticipated

- Improvement of the tracking performance with 
a unique 4-Layer Pixel Detector

One stave: 12 planar and 8 3D sensor 

R40 - IBL outer envelope

R31 - IBL inner envelope

R28.3 �± beam pipe envelope

R34.92 �± cooling pipe radius

R33.5 �± module radius

R24.3 �± beam pipe

R23.5 �± beam pipe

R42.5 �± IST

R43 �± IST


