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The nuclide 1°°Nd : Summary of the recent experiments to search for the 2n2b decay of 1°°Nd to the 0,*
A High energy release 740.5-keV excited level of 1°°Sm. The statistical and systematic uncertainties, given
e oriainal . |
Qa = 3371.4(2) keV n the oniginal papers, are added in squares A Gran Sasso Underground Laboratory
A isotopic abundance ~
y P Short description Ty, P10¥y | Year [Ref] (~3600mw.e.)
U = 5.64(3)% A 2.381-kg Nd,O, samples
R ioetnELILEE I e, rlH Gt SUREy o] A 4 HPGe detectors (225.2 cm?3, 225.0 cm3, 225.0 cm?
L Nd,O,0 £5.638%), 1132h, 1-d spectrum(preliminary  p T 2004[1] ’ | ’
+ 0 pm resulf) and 220.7 cm3).
O]SONd BB _ _ A The detectors are shielded by radiopure copper
0 s Reestimation ofthe result [4] P& § 2009[2] (10 cm) and lead (20 cm)
7 < § ModaneUL,NEMOS detector, foil with 57.9 of A The whole setup is enclosed in a Plexiglas box
, 3 PINO; 0 £91.0%),40774h, energies of el y R+ 2x® p®  2013[3] flushed with high-purity nitrogen gas to remove
— 3340 tracks for € (preliminary resuly radorn
— 0 KimballtonUL(1450m w.e.),2 HPG&~304cm? each ' | |
o2 M A The measurements are carried out also in the

one), 509 1°0Nd,0, 0 +93.6%), 1542%, coincidence  p & 8§ 2014[4]

Simplified decay scheme of 15°Nd ~ Spectrum
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one), 2381g of NdO, 0 +5.638%)25947h, 1-d pB0 8 This work The energy resolution of the HPGe detectors
spectra, coincidence spectrum measured with a *>Co 3 source.
\[o} (1333-keV peak of 9°Co)
The Nd O, purification 1 2.36(2)
The Nd,O, was produced in the 1970-s and was used for the first positive observation of the decay [1, 2]. The Nd,O; samples in the GeMulti setup: 2 2.01(2)
material was additionally purified before using in the current measurements. (@) The samples of Nd,O; placed on the 3 2.06(2)
The radioactive contaminations of the samples [5, 6] before the purification were measured in the STELLA HPGe detectors cryostat 4 4.01(4)

(b) Schematical view of the Nd,O,; samples

facility by using the ultra-low-background HPGe detector GePaolo (518 cm?3). _
In the setup

Results and discussion
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The calibration of the setup was carried out in the beginning of the experiment with ?°Na, ®°Co, 133Ba, 13'Cs and %?8Th 2-sources. Then the 2 4 PRV (a)
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The energy spectrum measured with the 2.381-kg Nd,O, samples (top panel) A Error of Monte Carlo simulation of the detection 235U 235 C XKL.7 XK1.3
and the background spectrum collected for 7862 h (bottom panel) efficiency in coincidence mode (will be checked with 2 238 234Th C 8 X654
sources). 226Rg 1.2 15N0.8 L9
Conclusions References

A.S. Barabash et al., JETP Lett. 79 (2004) 10.

A.S. Barabash et al., Phys. Rev. C 79 (2009) 045501.

S. Blondel, PhD thesis, LAL, Orsay, France, LAL 13-154 (2013).
M.F. Kidd et al., Phys. Rev. C 90 (2014) 055501.

O.G. Polischuk et al., AIP Conf. Proc. 1549 (2013) 124.

R.S. Boiko, Int. J. Mod. Phys. A 32 (2017) 1743005.

|. Kavrakov, D.W.O. Rogers, NRCC Report PIRS-701, Ottawa, 2003.
G. Feldman and R. Cousins, Phys. Rev. D 57 (1998) 3873.

Investigations of the double beta decay of °°Nd to the first 0* (740.5 keV) excited level of 1°Sm are in progress at the Gran Sasso
underground laboratory (Italy). The experiment utilizes a 4-crystals ultra-low-background HPGe spectrometer to detect o0 quanta emitted In
the cascade following the decay of °°Nd in a 2.381-kg sample of highly purified Nd,O,. Both 5 quanta with energies 334.0 keV and
406.5 keV are observed in coincidences between two detectors in the data collected over 25947 h. The obtained half-life
P30 §(OO0A @ OU O Op m yis in agreement with the results of previous experiments. Further improvement of the half-life accuracy will
be achieved by the higher statistics.
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