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ATLAS calorimeters (Tile and LAr) also measure time
ü a selection on time is feasible at large E significance

Pile-up suppression (MC)

ü Suppress jets consistent with originating 
from out-of-time pile-up, without 
hindering the signal

ü Event pT 
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►Calorimeter time vs energy significance in LAr EM barrel [2].
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(a) Cells passing selection in Eq. (3)
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(b) Cells passing selection in Eq. (4)
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(c) All clustered cells

Figure 6: Stages of topo-cluster formation in the first module (FCAL0) of the FCAL calorimeter for a simulated dijet
event with at least one jet entering this calorimeter. Shown in (a) are cells with signal significance |& EM

cell | > 4 that
can seed topo-clusters, in (b) cells with |& EM

cell | > 2 controlling the topo-cluster growth, and in (c) all clustered cells
and the outline of topo-clusters and topo-cluster fragments in this module. All clusters shown in (c) which do not
contain a seed cell from this module are seeded in other modules of the FCAL, or in other calorimeters surrounding
it. Pile-up is not included in this simulation, but electronic noise is modelled. Cells not colour coded but inside a
topo-cluster have a negative signal, while cells shaded grey are completely surrounded by clustered cells but not
part of a topo-cluster themselves. The cell and cluster boundaries are displayed on a dimensionless grid using the
polar angle ✓ and the azimuthal angle �. This view maintains the cell shapes and proportions. For the definition of
the cell signal significance & EM

cell see Eq. (2).

Eq. (3), are shown in Fig. 6(a). Cells with signal significances above the threshold N specified in Eq. (4)
are displayed in Fig. 6(b). The cells from this module included in any topo-cluster are shown in Fig. 6(c).
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Calorimeter topo-clusters: starting point to reconstruction of jets (through p-flow), 𝑒, 𝛾, 𝜏, pTmiss

Building algorithm uses energy significance:
1. cluster seed: cell with large E significance
2. iteratively collects neighbouring cells based on their E significance

|E|
�E

> 4
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Calorimeter cell time in ATLAS topological clustering
Margherita Spalla, on behalf of the ATLAS Collaboration
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Test with Run 2 data


