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Overview

The ATLAS Level-1 Calorimeter Trigger (L1Calo): Upgrade Motivation: S " arias onime1aTev ﬂ‘dtmggfb‘ N
L1Calo is a hardware-based trigger system that processes real-time (40 MHz) * Manage increasingly challenging pileup £ *% _ eaenios
data from the Liquid Argon (LAr) and Tile calorimeters to identify physics environment § ‘oo g 2212;;“;35? E
objects such as electrons, photons, jets, and missing transverse energy. * Improve L1Calo algorithms to reduce 3 a0 T
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* Digital system
* Higher granularity than Run-2 gives new opportunities at Level-1:
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New Hardware and Infrastructure

Electron Feature Extractor (eFEX)
* Full calorimeter granularity
* efyandtau
* Hardware - ATCA:
* 5x Xilinx Virtex7
* Production in progress!

Global Feature Extractor (gFEX)

* Entire calorimeter on one board

* Llarge-Rjets

* Missing E; and 2 E;

* Hardware - ATCA:
e 3x Xilinx Virtex Ultrascale+
e 1x Xilinx Zynq Ultrascale+

* Production complete!

HUB+Readout Driver (ROD)

* ATCA based

* Exchange trigger and timing information
with modules in one shelf

* Aggregate and buffer data sent along the
trigger path for one shelf

* Production complete!

2ynqU+ (B3CC) ot

Tile Rear Extension (TREX)
* Provides digitized inputs to the FEXes
from the Tile calorimeter

* Hardware - Custom VME rear extension:
* 1x Xilinx Zynq Ultrascale+
* 4x Xilinx Artix-7
* 1x Kintex Ultrascale

* Production + installation complete!

Fiber-Optic Exchange (FOX)
* Patch bay to route fiber optic signals from calorimeters-to-FEX
e Patch bay to route fiber optic signals from FEX-to-L1Topo (aka Topo-

FOX)

Jet Feature Extractor (jFEX)
* Large and small-R jets
* Missing Erand 2 E;
* tau
* Hardware - ATCA:
* 4x Xilinx Ultrascale+
* 1x Xilinx Zynq Ultrascale+
* Production in complete!

=3 FEX Trigger path (100 kHz)
=3 Realtime path (40 MHz)

* Production complete!
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Level-1 Topological Trigger (L1Topo)
* Topological combinations of FEX + L1IMuon
trigger objects
* Hardware - ATCA:
* Xilinx Ultrascale+
* Production in progress!
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Expected Performance

eFEX electrons:

Installation and Commissioning

Installation at USA15
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