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For the High Luminosity Upgrade of the Large Hadron Collider, the ATLAS experiment will replace its current
Inner Detector with an all-silicon Inner Tracker (ITk), which consists of pixel and strip systems. Relative to
the current detector, the ITk features larger forward coverage, an order-of-magnitude increase in granular-
ity, and improved radiation hardness. Its significantly enhanced tracking performance will enable precision
measurements of fundamental physics. In the context of Higgs boson measurements, the ITk’s larger forward
coverage will increase the acceptance of Higgs boson production via vector-boson fusion by twofold, and the
ITk’s superior vertex reconstruction — coupled with state-of-the-art particle identification algorithms — will
be crucial in probing the Higgs boson’s self-coupling and its couplings to second-generation fermions.

The ITk strip system’s forward detectors or “end-caps” will consist of 7,000 silicon sensor modules. These mod-
ules are mounted onto large, double-sided support structures called “petals” which provide readout, control,
power, and cooling to the underlying modules. To facilitate the assembly of petals, an automated system has
been developed consisting of a programmable gantry robot capable of dispensing adhesive as well as lifting
and placing modules with micron-level precision. This automated system streamlines the production process
and ensures uniformity across international production clusters.

This contribution presents the latest results from the assembly of the first pre-production ITk petals in Canada
and globally, including the considerations of the automated system’s design and the characterization of the
mechanical and electrical performance of the petals post-assembly. This contribution will also summarize the
design choices for the end-cap detectors which ensure robust operation at very cold (≤ −35 ◦C) temperatures,
as would occur during catastrophic cooling failures. Both topics are highly relevant to ongoing and future
silicon detector design.
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