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The Phase-Il Upgrade of the LHC

Upgrade of the ATLAS experiment
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The High Luminosity LHC (HL-LHC) is an important milestone for particle physics

To increase the luminosity to study rare processes

To increase the collision rate to up to 200 simultaneous p-p collisions (pileup) per bunch crossing
The detectors will be upgraded to cope with the high collision rate at the HL-LHC

In particular the ATLAS calorimeter readout electronics will be completely replaced



ATLAS Liquid Argon Calorimeter

Energy reconstruction in the LAr calorimeter

The Liquid Argon Calorimeter (LAr) mainly measures the energy deposited by
electromagnetically interacting particles
Consisting of 182 000 calorimeter cells

Passing particles ionize the material
Bipolar pulse shape with total length of up to 750 ns (30 BCs)
Pulse is sampled and digitized at 40MHz

Energy reconstruction is done in real-time and used in triggering decision
Using the digitized samples from the pulse
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Energy Reconstruction

Energy reconstruction in the LAr calorimeter

Current energy reconstruction uses the
Optimal Filtering Algorithm with maximum
finder (OFMax)

5
E(f) = Z aj-Sj
i=1
a; - Predefined coefficients to fit the pulse
sj - Sampled signal

Distorted pulses result in significantly
decreased performance of OFMax
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LAr Electronics Upgrade
Energy Reconstruction in Run-4
LAr Signal Processor (LASP) board
For Phase-Il one FPGA processes 384 channels and latency requirement of 125 ns

Phase-Il electronics with high-end FPGAs

Increased computing capacity
Improved online energy reconstruction using machine learning-based methods

1 e ‘ T . The board is being tested with Intel

'ﬂw i Stratix 10 FPGAs but will be

upgraded to Agilex
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