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Table 2. Summary table of the systematic uncertainties on T 2ν
1/2 which are taken into account for

this work and which are not included in the fitting procedure.

Uncertainty on T 2ν
1/2

Item (%)

Non-identified background components +5.3
Energy spectra from 42K, 40K and 214Bi ±2.1
Shape of the 2νββ decay spectrum ±1

Subtotal fit model +5.8
−2.3

Precision of the Monte Carlo geometry model ±1
Accuracy of the Monte Carlo tracking ±2

Subtotal Monte Carlo ±2.2

Data acquisition and selection ±0.5

Grand total +6.2
−3.3

Additional background components that are not accounted for in the fit model might be
present in the GERDA spectrum (see [10] for a list of the γ -ray lines detected in the GERDA
spectrum and of the corresponding intensities). Due to the large signal-to-background ratio
and the limited exposure these background components cannot be identified unambiguously.
The uncertainty arising from such possible contributions is estimated to be +5.3%. Since any
further background component would lead to a longer T 2ν

1/2, this uncertainty is asymmetric. It
is estimated by performing a fit with the contributions from 60Co, 228Ac, and a flat background
added to the model. These additional components are treated in the same way as the ‘standard’
background components (42K, 40K, and 214Bi). The spectra from 60Co and 228Ac are simulated
by Monte Carlo assuming close sources and one additional parameter for each detector and
each additional background contribution is included in the fit. Also for the flat background
an individual contribution is considered for each detector. The flat component describes the
contribution coming from 208Tl decays from the 232Th chain: given the small number of events
expected in the analysis energy window, this contribution can be roughly approximated to be
constant. To a first approximation, also other possible non-identified background components
can be accounted by the constant contribution to the model.

The systematic uncertainty on T 2ν
1/2 due to the uncertainties in the spectra of the standard

background components (42K, 40K, and 214Bi) is estimated to be 2.1%. It is evaluated by
repeating the analysis with different assumptions on the position and distribution of the sources
and with artificial variations (e.g. via a scaling factor) of the ratio between the full-energy peaks
and the Compton continua.

The primary spectrum of the 2νββ decay which is fed into the Monte Carlo simulation
is generated by the code DECAY0. DECAY0 implements the algorithm described in [3], which is
based on [27, 28]. The 2νββ decay distributions of [3] are in principle more precise than those
based on the Primakoff–Rosen approximation [29]. They have been cross-checked against the
high-statistics data of the NEMO experiment for several nuclei: 82Se, 96Zn and 150Nd [30]. The
2νββ spectrum derived by the Primakoff–Rosen approximation was used in earlier works
with 76Ge, like [31]. When the present analysis is re-run by using the formula of [31], the T 2ν

1/2
result is stable within 1%.

The uncertainty related to the MAGE Monte Carlo simulation arises from two sources: (1)
the implementation of the experimental geometry into the code (dimensions, displacements,
materials); and (2) the interaction of radiation with matter (cross sections, final state
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