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The ATLAS Pixel Detector
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Four layers + three end caps (not shown) on

either side
Innermost layer: IBL only about 3 cm away
from interaction point

250 pum x 50 um pixels, 200 pm thick sensor

FEI4 read-out chip
Installed during first long shut-down of LHC

All other layers + disks: Pixels (closest is

B-Layer at about 5 cm distance)
400 pm x 50 um pixels, 250 um thick sensors
FEI3 read-out chip
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ATLAS pixel modules: FE3 and FEI4
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FEI3 Modules

16 FEI3 per module, one module
control chip (MCC)

DSM 0.25 pm CMOS technology
(up to) 2 x 80 Mbps output links

8 bit ToT ADC (time-over-threshold
digitisation)

50 Mrad radiation hardness (EOL
estimate for B-Layer 63 Mrad)
Designed for average pile-up (<p>)
of 23

Pixel detector module IBL module

10mm
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FEI4 Modules

Two FEI4 per module (and no
MCC)

IBM 130 nm CMOS technology
Single 160 Mbps output per FE

4 bit ToT ADC

250 Mrad radiation hardness (EOL
estimate 130 Mrad)

IBL introduced to compensate
(efficiency) loss of B-Layer

Both

Individual threshold and ToT
response tuning per pixel
Single-Event-Upset resilience
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LHC operations in Run 3 dortmund
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Run 2 operations dortmund
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Hit on track efficiency: Run 2 dortmund
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LHC and ATLAS operations in Run 3
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* Mean Number of Interactions per
Crossing (avg. pile-up, <p>) is pushing
beyond 60 (target in 2023: 65) and the
peak luminosity exceeds 2x10%* cm™2st

* Long periods of luminosity levelling

* Trigger rates of 90 kHz and above

* — overall challenging conditions with
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Hit on track efficiency: Run 3
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IBL SEU & SEU mitigation technische universitat
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“Smart” L1 firmware dortmund

The ROD propagates triggers to modules and
receives data from modules for fragment

building E ! § ATLAS Preliminary Ave.p | :;
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Hit on track efficiency: Run 3 (2023 updates) technisch universitat
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Conclusions
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Under the challenging conditions of
Run 3 the ATLAS Pixel Detector has
resumed operation in 2022

Large <u> and high trigger rates are
pushing the limits of the FEI3 modules
After ramp-up in 2022, many features
developed during LS2 allow to operate
the detector at a <p> of 65 and trigger
rate of 90 kHz

Ready for heavy ion data taking in the
next weeks and more data in 2024 and
2025

T. Bisanz (ATLAS Collaboration) | PSD13 | 08.09.2023
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13



Backup

technische universitat
dortmund

14



<dE/dx> in Run 2
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* B-Layer evolution of signal
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Pixel Disk
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Pixel Disk

Pixel B-Layer
Pixel Layer-1 )

Pixel Layer-2

r =42.5 mm : IBL Support Tube (IST)

P r=33 mm : IBL Stave

r=50.5 mm : B-Layer

r=88.5mm : Layer-1
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r=122.5 mm : Layer-2
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