TESTBEAM STUDIES OF IRRADIATED MODULES FOR THE ATLAS ITk STRIP UPGRADE

To cope with the occupancy and radiation doses expected at the High-Luminosity LHC, ATLAS will replace its Inner
Detector with an all-silicon Inner Tracker (ITk), containing pixel and strip subsystems. The strip subsystem will be built

from modules, consisting of one n+-in-p silicon sensor, one or two PCB hybrids with front-end electronics and one
powerboard PCB for low / high voltage and monitoring electronics. The sensors in the central barrel region have a
rectangular geometry, while the forward end-cap region uses a radial geometry with built-in stereo angle.

To validate the expected performance of the ITk strip detector, testbeam campaigns have been performed over several
years at the DESY-Il testbeam facility - with promising results!

The ATLAS ITk system:

e 1400M channels of si pixel
detectors over 12.7 m2.

e 59.9M channels of si strip
detectors over 165 m?

ITk Strip Detector

e The central barrel sector with four layers of staves, holding 10976
rectangular modules, having a strip length of 24 mm in the inner two layers
(Short Strip SS) and 48 mm in the outer two layers (Long Strip LS).

Both module types have a strip pitch of 75.5 ym, and a stereo angle of 26
mrad implemented through the module position on the stave.

Short Strip (ss) barrel module, measured in
June & September 2021.
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Purpose of Testbeams Testbeam Setup

Demonstrating ATLAS ITk strip module The DESY Il synchrotron at DESY Hamburg (DE) 200
performance in close-to-real conditions delivers a tunable 1-6 GeV electron beam [2]. '
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barrel and end-cap type modules. area of 1x2 cm?, spatial resolution ~ 5 ym
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Measurements were performed of the charge center of the telescope in a -40 C cooling box. The effort is nearing completion, with
collection, detection efficiency, noise reconstruction running significantly quicker,
occupancy and tracking performance in Track reconstruction via General Broken Lines both in setup and computing time, compared to
various sensor regions. algorithm, within the EUTelescope [3] and/or the EUTelescope software.
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