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The ATLAS Inner Tracker

A new silicon strip detector for the HL-LHC phase

A Current ATLAS Inner Detector (ID) will be replaced by a new Inner Tracker (ITk)

A All-silicon detector solution
A Similar performance in harsher conditions

ATL-PHYS-PUB-2021-024

A More readout channels
A Better spatial resolution
A Higher radiation tolerance
A Lower material budget

17,888 sensors

165m2 of silicon

60 million strips

ITk strip barrel ITk strip end-cap

Dose up to 50 MRad
ATL-TDR-025
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-024/
https://cds.cern.ch/record/2257755?ln=en

Overview of the detector concept
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Overview of the detector concept

Staves for the barrel
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System Tests for the ITk Strip Detector

Motivation

A Goals of system tests
A Demonstrate full ITk Strip detector system concerning powering, cooling, readout etc.
A Test and train tools (e.g. insertion tooling) and procedures (e.g. welding) for final detector integration
A Develop and test DAQ (e.g. high frequency readout) and DCS (e.g. interlock)
A Serve as test stand during lifetime of experiment, e.g. for operation training

Barrel J b Endcap

System test @ CERN System test @ DESY
Integration @ CERN Integration @ Nikhef & DESY

b ITk Strip J

Combined system test @ CERN
Full detector integration @ CERN
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The Barrel System Test @ CERN

A short intro

A Custom made barrel support structure

A Mechanical holder offering locking brackets for up to 8 staves
A Thermal insulation and feedthroughs for services

A Currently populated with 4 fully loaded PPB staves
A Three short-strip and one long-strip stave with pre-production chipsets
A Two cooling options for staves
A C4F,, monophase (warm: +18°C)
A CO, dual-phase (cold: -25°C)
Power delivered using complete powering chain
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DCS system operated by WIinCC panels

T>

Readout with two DAQ variants available
A Genesys-IlI/ITSDAQ and FELIX/YARR
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The Endcap System Test @ DESY

A short intro

A Realistic endcap structure (51deg of full EC) as global support
A Carbon-fiber structure made out of production parts
A Offering locking points at 16 positions for up to 12 petals
A Custom made thermal box and variable (cooling) services

A Currently populated with one fully-loaded PPB petal
A Petalwithprepr oducti on chipsets Y more pet al
A Cooling with CO, dual-phase cooling (warm: +17°C, cold: -35°C)
A Power delivered using full powering chain
A Custom DCS system for coldbox control
A Readout with two DAQ variants available

A Genesys-Il/ITSDAQ and FELIX/YARR
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