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Most of the work presented in this talk was carried out at DESY, where | was previously affiliated.
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TOPIC: Accelerators

CERN bids farewell to the LHC and enters Long
Shutdown 3

The Large Hadron Collider is embarking on its most ambitious upgrade
yet
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ATLAS phase Il HZ}

e LHC — High-luminosity LHC from 2026
» More interactions of interest: 50 —200 per BX

» More pile-up events: 60 —200 per BX

* Key requirements change for tracking:

 Trigger rate

* 100 kHz — 1 MHz
» Worse radiation damage
« up to 2x1016 n,,/cm?
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Old: Si+gas

New: all silicon Inner Tracker (ITk)|

improved muon coverage

new and upgraded forward
and luminosity detectors

new High-Granularity
Timing Detector (HGTD)

trigger and DAQ
increased readout rates

ITk — the new all-Si tracker

To keep similar physics
performance during high
luminosity phase
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R&D phase (Pre)-Production Integration

« Components * Modules o « Large scale readout
- Sensor, ASICs * Performance verification

» Study on production
issues and their solutions
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e All module types have been validated

—
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ITk requirement:

. Efficiency > 99 % to maintain physics performance

« Noise occupancy < 0.1 % to see pile-up events
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Crazy noise at low temperature

s23

high CN region
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 Correlated to the DC-DC converter: switching @ 2MHz

* Mechanical wave from the DC-DC converter couples into sensor
(via glue) & travels

* Project delayed by ~1 year
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Original Module Design

Interposer Design

I BN B Flexes
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» The interposed solution can
fix the CN issue

* The radiation-tolerance has
been verified
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Figure 3: The EoS card block diagram.
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 Full analysis of data to be done.
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