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The ALICE data-taking concept for the LHC Run 3 and Run 4 allows the collection of minimum
bias collisions in a continuous readout mode, their subsequent asynchronous reconstruction, and
the final offline selection of events for permanent storage. This design enables the implementation
of dedicated event selection schemes, tailored for a given observable, and avoids the need for
dedicated hardware triggers, which in many cases would be difficult to develop. This paper
discusses the strategy for selecting events with high transverse momentum (pt) charged-particle
jets. The offline jet trigger searches for the presence of a large radius (R = 0.6) anti-kt jet,
within the full pseudorapidity coverage of the ALICE central barrel detectors, with transverse
momentum greater than a given pr threshold. Such design provides an unbiased inclusive pr
spectra of charged-particle anti-kt jets with radii less or equal to R and of inclusive tracks above
the chosen pr threshold.
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In LHC Run 3, the ALICE experiment at CERN uses a new data-processing procedure, where
all detectors are operated in a continuous readout mode [1]. The obtained data are synchronously
processed, calibrated, reconstructed, and stored in a disk buffer. When there are free computing
resources, data from the disk buffer are processed with asynchronous reconstruction, offline data
selection is applied, and only selected events are stored back to the disk for permanent archival.
The offline data selection is designed to reduce the total volume of proton—proton data on the disk
by a factor of = 50. A fair share of the available disk resources among different physics working
groups requires that the selectivity of the offline track-jet based trigger is ~ 107>. In addition, it is
required that the jet trigger should provide unbiased access to inclusive anti-kt track-based jets [2]
above a certain pt threshold for a wide range of jet resolution parameters in the fiducial volume of
the ALICE central barrel defined by the pseudorapidity range |nje| < 0.9 — R, where R denotes a
jet resolution parameter. The performance of possible trigger conditions for inclusive track-based
jets and tracks was evaluated using events generated by PYTHIA 8 Monash [3]. Generated events
were used to reconstruct anti-kt jets with three radii R = 0.2, 0.4, and 0.6. The reconstruction
used the E-scheme recombination scheme and pion mass was assumed. The jet and track spectra
were filled separately for minimum bias events and events selected by a given trigger condition.
These spectra were then divided to asses the steepness of the turn-on provided by the given trigger.
An overview of the resulting ratios is shown in Fig. 1. The figure is arranged as a matrix, where
each column corresponds to a different type of spectrum and each row corresponds to some fixed
trigger condition. Thus, in the top row, one can see that the trigger condition, which selects events
containing a track-based anti-kt R = 0.4 jet with |nje] < 0.5 exceeding a 30 GeV/c threshold,
fails to provide the full efficiency above the threshold for R = 0.2 and 0.6 jets as well as for tracks
reconstructed in the fiducial volume of the ALICE central barrel. The second row then illustrates
how the performance improves when the previous trigger condition is relaxed by opening the
pseudorapidity window for trigger-jet search to the full coverage of the central barrel, [nje| < 0.9.
This case exhibits a slow turn-on just for R = 0.6 jets. This remaining inefficiency is mitigated by
enlarging the radius of trigger jets to R = 0.6 while keeping the pseudorapidity window opened,
[7jec] < 0.9. This case is illustrated in the third row of Fig. 1 and provides the best performance.
Finally, the last row illustrates the performance when the trigger condition requires the presence of
a track exceeding a 25 GeV/c threshold.

The ALICE track-based jet trigger is thus based on leading anti-kt R = 0.6 jets with |nje| < 0.9.
The value of trigger threshold and downscaling is adjusted based on the abundance of events
containing such a leading jet in raw data, see Fig. 2. ALICE has decided to store all events containing
ajet that exceeds 55 GeV/c threshold without downscaling and supplement the remaining bandwidth
with a jet sample triggered on the presence of a jet exceeding a lower 30 GeV/c threshold. This
second data set needs to be downscaled. The corresponding downscaling factor D can be calculated
as S = P3g/D + Pss, where P3g and Pss are probabilities to find a leading jet that exceeds the
30 GeV/c and 55 GeV/c thresholds, respectively, and S denotes the target selectivity of the ofline
track-based jet trigger. The resulting downscaling for S = 2.5 x 107> is D = 10. The number of
events selected by the downscaled 30 GeV/c trigger is about 30 times higher than that of selected
minimum bias events. The 55 GeV/c trigger provides an additional enhancement by factor 10. This
will provide an opportunity to measure rare high-pr jets, which were statistically limited in Run 2.
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Figure 1: Ratio of inclusive pr spectra of anti-kt jets and tracks in triggered data sample and minimum
bias events measured in the fiducial volume of ALICE central barrel. The type of spectrum is fixed for each
column and it is indicated in the column header. Each row corresponds to a given trigger condition, which
is specified in the legend.
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Figure 2: Probability to observe an event with a track-based anti-kt jet with R = 0.6 within |nje| < 0.9,
which has pt above a given threshold, in raw data from proton—proton collisions at /s = 13.6 TeV.
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