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Uncertainty Source [%] EMCal-Only HCal-Only Full Calorimeter
Calibration 2.6 2.7 2.1
Hadronic response 4.1 6.6 4.7
Modeling 1.4–1.8 2.5–3.0 1.6–1.9
Zero suppression thres. 1.0–3.6 0.2–0.3 0.8–2.7
z-vertex resolution 0.3–0.4 0.1–0.2 0.2–0.3
Acceptance 0.2–0.4 0.2–0.4 0.1–0.3
Total 5.3–6.5 7.7–7.9 5.6–6.3

Table 2: Overview of major systematic uncertainties contributing to the measurement. The range
of magnitudes of uncertainties, in percent, are shown for each source (rows) for the measurements
using different calorimeter systems (columns), with the total uncertainty shown in the final row.
The ranges correspond to the η-averaged variation of the magnitude for different event centralities.
Uncertainties on Npart depend only on centrality, range from 0.6–9.5%, and are listed in Table 1.

muon MIP distribution) measured in the EMCal (HCals) between simulation and data, including
residual data-simulation differences, potential variations in the calibration in different regions of
the detector, and statistical uncertainties on the tower-by-tower calibrations in data. The hadronic
response uncertainty is evaluated by comparing the agreement of the single hadron response
between data and simulation in beam tests of prototypes of the sPHENIX calorimeter system [26].
This is the dominant uncertainty, reaching nearly 7% for the HCal-only measurement. To determine
the hadronic response uncertainty for the EMCal-only and full calorimeter measurements, which
are comprised of a combination of EM and hadronic energy, the hadronic response uncertainty was
only applied to the fraction of hadronic energy included in each of the measurements determined
from the simulations used to determine the analysis correction factors.

The sensitivity to the physics modeling is evaluated by deriving the correction factors using
the reweighted HIJING or AMPT simulations rather than EPOS4, and by considering alternative
η-dependent particle spectra as suggested by BRAHMS data [35, 36]. This is the second-largest
uncertainty source for the HCal-only measurement. The uncertainty from the reconstruction of
calorimeter towers consistent with noise is evaluated by varying the zero-suppression threshold
applied offline and instead performing the full waveform-template fit for these low-energy towers.
This uncertainty is most significant for the EMCal in peripheral events, where the fraction of
calorimeter towers with real energy deposits is much lower than that in central events. The impact
from the finite z-vertex position resolution is conservatively estimated by artificially shifting the
reconstructed z-vertex position by ±3 cm. Finally, an uncertainty related to the stability of the
detector acceptance and local conditions over time is evaluated by repeating the analysis for
different recorded Au+Au runs. These last two effects (z-vertex resolution and acceptance) are
sub-dominant compared to the other sources.

Uncertainties on the extracted Npart values were evaluated using a standard set of variations in the
MC Glauber modeling and centrality determination. These include varying the nucleon–nucleon
cross-section and other geometric parameters in the Glauber model and varying centile cuts
according to the uncertainty in the total efficiency listed in Table 1. The dominant source of
uncertainty for the Npart values was the MB trigger inefficiency. For the centrality intervals used
in this measurement, the uncertainties ranged from 0.6% in 0–5% events to 9.5% in 50–60% events.
The Npart uncertainties only contribute to the measurement of dET/dη/(0.5Npart).

10


