
Figure 18: Corrected energy distribution for krypton events (left) in the full volume of the
NEXT-White TPC, and in a restricted fiducial volume (right), for run 4841. See text for details.

Figure 17 illustrates the energy resolution measured with run 4734 (at a pressure of 7.2 bar).
The data are fitted to a gaussian plus a 2nd-degree polynomial to take into account tails due to
residual background events (small energy deposits or 83mKr decays with wrong S1 identification).
The fit yields an energy resolution of (4.55 ± 0.01)% FWHM in the full NEXT-White volume (left
panel). A naive 1/

p
E extrapolation to Q�� yields (0.592 ± 0.001)%. The fit in the right panel

corresponds to the data contained in a fiducial region defined by a radius smaller than 150 mm and z
smaller than 150 mm. The radial cut ensures optimal geometrical coverage and the z cut minimizes
the residual errors due to lifetime fluctuations, which increase with z. The fit yields (3.88 ± 0.04)%,
extrapolating to (0.504 ± 0.005)% at Q��. This value is reasonably close to the best resolution
expected in NEXT-White (figure 1), confirming the excellent capabilities of the technology and the
good working conditions of the chamber.

The same procedure is applied to run 4841 (at a pressure of 9.1 bar) in Figure 18. The fit yields
an energy resolution of (4.86 ± 0.01)% FWHM in the full NEXT-White volume (left panel). A naive
1/
p

E extrapolation to Q�� yields (0.631 ± 0.002)%. The fit in the right panel corresponds to the
data contained in the fiducial region defined above. The fit yields (3.93 ± 0.03)%, extrapolating to
(0.510 ± 0.004)% at Q�� , similar to the values obtained for run 4734, and confirming that resolution
for point-like energy deposits scales well with pressure. Higher energy depositions are studied and a
more complete study of the extrapolation is made in another analysis [20].

Table 2 summarizes the contributions to the systematic uncertainty of the energy resolution
considering the full and fiducial volumes for both run 4734 and run 4841. The main systematic errors
come from the lifetime and geometrical corrections, the fit range and the model used to describe
the tails of the energy distribution. The systematic uncertainties of the lifetime and geometrical
corrections have been estimated by measuring the variation of the energy when those factors are
shifted by ±1� around their optimal value. The systematic uncertainty associated to the bin size has
been estimated as the maximum di�erence of the resolution when varying the bin size, within a
sensible range, of the energy spectrum histogram. In order to estimate the uncertainties related to
the fit model, we have considered di�erent functions to describe the tails of the energy distribution
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