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CAP Congress
Simon Fraser University

June 4th 2019
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The Atlas Detector and Phase-II Upgrade

ATLAS is one of the four main detectors on the LHC.

Detector is 46 m long and 25 m in diameter.

Detects particles produced during p-p collisions
at 13 TeV.

Participated to the discover of the Higgs boson
in 2012.

For 2026, the LHC luminosity (nbr of collision)
will be increased by an order of magnitude
(from h�i � 20 to h�i � 200) [1].

Physics program for High-Luminosity LHC
Precision studies of Higgs and other SM particles
Search for new physics with low cross-section

Figure: The ATLAS detector with
subdetectors and magnets labelled.
(Muon Spectrometer (1), Toroid Magnets (2),

Inner detector (4-6), EM Cal. (7), Had. Cal. (8))
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ATLAS Inner Tracker (ITk)

Due to increased radiation level and particle
multiplicity, ATLAS has to be upgraded,
especially the inner detector.

The entire inner detector will be replaced by
the Inner Tracker (ITk), a silicon based
semi-conductor tracker (Pixel and Strip).

ITk Strip is made of 4 barrels and
6 Endcap disks covering > 160m2 with
�18 000 modules.

2:5� current silicon strip detector

The main challenge of this upgrade is the
huge scale of the detector and the number
of module.

Figure: Layout of the ITK detector [1]
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ITk Strip Endcap Module

The ITk Endcap disks are built of 32 identical petals,
with each one having 9 modules of 6 di�erent
geometries depending on radius (R0 - R5).

Every ITk Endcap Strip module are built with the
same components:

Silicon sensor
Hybrid + glue

Powerboard + glue
ASICs + glue

Covered with tiny strips radially aligned to collect the
charge deposited by the particles passing through the
detector.
An important part of the production of these
modules will be the quality control.

The detector will be inaccessible for severalyears!.

(a) Petal con�guration [1]

(b) Example of a mechanical ITk
Strip R0 module

Figure: Layout for the ITk Strip
Endcap
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Quality Control of Strip EndCap Modules

An important test of quality control is
thermal cycling of modules.
Uses a speci�cally designed environment,
Coldbox, to continually heat-up, cool-down
and monitor modules.

Cooled down to -40C: Running temp.
Heated up to +40C: Imitate cooling failure.
Vacuum is used to hold the module on a
test frame.
Identify premature failure thus improving
reliability.

Test induces stress on the modules
) Careful simulations have to be done to
make sure stress level are acceptable.

These simulations are performed using Finite
Element Analysis.

Figure: Prototype of Coldbox setup for 5
modules.[2]
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