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Fig. 20 The energy spectra of the six enriched germanium detectors are plotted for a calibration with 228Th. The blow-ups on the right show the
fit results for the 583.2 keV and the 2614.5 keV lines including the values for a Gaussian FWHM

fitting [112]. The peaks are fitted well by a Gaussian and
an error function representing the background. The results
are shown by the red lines and the FWHM of the Gaussian
is given in keV. Values between 4.2 to 5.3 keV (FWHM)
at 2614 keV have been obtained. These can be translated to
a mass weighted average of 4.5 keV (FWHM) at Qββ =
2039.01(5) keV [131]. The resolution of the 2614.5 keV
line for all detectors during the first months of data taking
is shown in Fig. 21. No significant variation or trend is visi-
ble for this period.

The same is also true for the gain, which normally
changed only after some power cycling or temperature
drifts. The 2614.5 keV γ -line positions in the calibration
spectra are stable in time as shown in Fig. 22 as they fall
into a range of ±1.3 keV. The shifts observed between two
calibrations can be scaled linearly to the interesting energy
at Qββ . The two lines at ±1.3 keV shown in Fig. 22 cor-
respond to ±1 keV at Qββ . The gain shifts within the ROI
thus are typically less than 1 keV. This value is small com-
pared to the average FWHM of 4.5 keV and shows that the
data from all periods can be added in the search for the peak
of the 0νββ decay.

Fig. 21 The energy resolution of the germanium detectors is plotted
for several energy calibrations with the 228Th source

Fig. 22 Variations of the 2614.5 keV γ line between successive cali-
brations. The green lines indicate ±1 keV variations at Qββ if scaled
linearly in energy (Color figure online)

7.3 Background levels in GERDA

The commissioning of GERDA started with a string of three
bare low background natGe diodes, and yielded a surpris-
ingly large BI on the order of the HDM and IGEX exper-
iments (18 · 10−2 cts/(keV kg yr), see Table 7). As another
surprise, the line at 1525 keV from 42K, the daughter of
42Ar, appeared in the spectra with an intensity much higher
than expected on the basis of the upper limit for the ratio
42Ar/natAr determined by V.D. Ashitkov et al. [132]. The
published limit of <4.3×10−21 g/g at 90 % confidence level
converts to an upper limit of 41 µBq/kg for 42Ar. These ob-
servations led to the working hypothesis that charged ions,
and in particular the progeny 42K, are drifting in the electric
field of the bare Ge diodes that are biased with 3 to 4 kV
via the large n+ surface (see Sect. 3 and Fig. 2). The con-
centration of radioactive impurities near the Ge diodes can
increase. Further studies with different bias schemes con-
firmed this hypothesis. A major improvement of the BI was
achieved by enclosing the string of detectors with a cylin-
der, made of 60 µm thick Cu foil, called “mini-shroud”


