The upgrade plans and challenges of the ATLAS first-level trigger towards the
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A challenging environment

The High-Luminosity LHC (HL-LHC) will increase the number of pile-up events to
over 200 primary vertices per bunch crossing. A new all-silicon tracker, the ITK, | o |

_ _ , , _ Table 1: The mean number of matched patterns (in blue) and size (in red) of pattern banks with more than 99%
will be replacing the inner detector to cope with the occupancy and improve the efficiency. Empty cells are due to bank sizes considered too large for the chips.
resolution of track parameters. However, the number of tracks per event is too

Fig. 6: Rols can be examined for tracks using pattern matching before applying any fitting algirithms.
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Split trigger scheme

The LO trigger will operate at 1 MHz and provide an LO accept to the L1 trigger The calorimeter front-end electronics will be replaced and include on-detector
with a latency of 6 us. The L1 will reduce the rate to 400 kHz with another 24 us digitizers capable of sending the the full granularity information to new back-end
latency for a total of 30 us. The L1 trigger will use the tracking information, full electronics and triggers at a rate of 40 MHz. This will improve the energy
calorimiter granularity and the Muon Drift Tubes (MDT). The MDT can improve the resolution of the L1 calorimeter trigger and subsequently increase the rejection
momentum resolution of muons and create sharper turn on curves for the trigger. with sharper E; cuts and better matching to tracks in a L1 track trigger. The
The place for the MDT in the LO/L1 scheme is uncertain at this point due to the longer latency means that more advanced clustering algorithms can be used to
development of the electronics. iImprove the identification of the trigger objects. The trigger can fit in to the LO/L1

Calorimeter trigger

scheme by using the Phase-| electron and jet Feature EXtractors (eFEX/|FEX)
with a granularity between the current trigger and full resolution.
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