






Figure 2: Spectrum of 100Mo sample (mass of 1009 g) measured with 4 HP Ge detectors set-
up at LNGS during 192? h in the range of 600-600 keV. Shaded area is background spectrum
(without 100Mo sample) normalised to the same time of measurements. Peaks at 583 keV
and 511 keV are related with 20®Tl decay and the positron annihilation process, respectively.

with the background spectrum measured without the 100Mo sample (shaded
area). Note that peaks at 583 keV and 511 keV are related with 2O8T1 decay
and the positron annihilation process, respectively.

A modest peak structure seems to be present - but at very low C.L. - around
540 keV, where one 7 searched for is expected. If this would be ascribed to
the decay searched for, one gets: T1/2 = 3 x 1020 y. However, no significant
statistical evidence for the peak at the energy of 591 keV is found at present
and a limit on the half-life can be derived: T1/2 > 6 x 1020 y at 90% C.L..
These measurements have shown that AR.M0NIA is entering in the sensitivity
region of interest. New data taking with further purified sample and larger
exposure is in progress,

3 Search for 2/3 processes in 64Zn with a ZNWO4 scintillator [7].

64Zn is one of the few exceptions among 20+ nuclei having big natural iso-
topic abundance (48.268%); the mass difference between 64Zn and 64Ni nuclei
is 1095.7(0.7) keV and, therefore, double electron capture (2s), and electron
capture with emission of positron (s[3+) are energetically allowed.

A low background ZnWO4 crystal scintillator (mass of 117 g) has been in-
stalled deep underground in the low background DAMA/R&D set-up at the
LNGS for the investigation of double beta processes in 64Zn with higher sen-
sitivity. The energy scale and resolution of the Z11WO4 detector for 7 quanta
were measured with 22Na, 133Ba, 137Os, 228Th and 241Am sources.

The energy spectrum measured during 1902 h is presented in Fig. 3.
Comparing the simulated response functions for different 2/3 processes in

64
Zn with the experimental energy distribution accumulated with the ZnWO.4

crystal we did not find the peculiarities expected in the spectra. Therefore,
lower half-life limits can be set for the 2/3 processes in decay 64Zn — 64Ni at
90% C.L. (see table 1) improving the previous results; moreover, the positive




