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REASONS FOR INTEREST

e« Eu & decay
e neutron detection

e solar axions
searches



REASONS FOR INTEREST '

Natural Europium

' N\

151Fy (47.81%) 193Ey (52.19%) | ‘ ’
= | | Both are potentially -
| ( = Ei o decay ) ; X active

e . Q,=1965.0+1.1keV Q,=272.4+2.0 keV
e+ neutron detection AL Tis ~ 10740y

l Not observable

-« solaraxions |
B Séa rche's - - * | Only results obtained from a CaF:Eu
S first indication: T1,,=5%"x 108y

limit: T12> 1.7 x 108y
Belli et al., Nucl. Phys. A 789, 15 (2007) [ S




THE DETECTOR

Ge-LD Heater NTD

PTFE

e 6.15 g LisEu(BO3); crystal

e Growth: Czochralski method in air
atmosphere

« Materials: high purity (99.99%)
LizCOg ,EU203 and 5203

« Shape: irregular

NTD Recting
LicEu(BO»)s Foil

« The crystal was surrounded by a reflecting foil (3M VM2002)

» The crystal was faced to a Ge disk (250 mmx300 ym) used as
light detector

e Both were equipped with NTD thermistors, glued via resin
epoxy glue



THE DATA TAKING
@LNGS

» Operated in Oxford 200 3He/*He
dilution refrigerator

e Data collected for a total live time
of 462.2 h

e Detector calibrated using internal
& lines (crystal contaminations)

» Light detector was calibrated
using >>Fe source
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Why so many dark counts?

¢ |lack of scintillation due to
crystal defects

e sudden lattice relaxations

[w—y
-

e thermistor events (volumes
ratio 1:600)
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THE FIT PROCEDURE —
Fite
Using RooFit toolkit we performed a fit: O

¢ maximum likelihood
e unbinned
e extended

e simultaneous (cut accepted and cut rejected, to
evaluate cut efficiency ¢

)

Gaussian constrain with Free parameters
known value
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DISCOVERY SIGNIFICANCE

L(data ‘ bkg( ) )) http://arxiv.org/pdf/
L(data | /i - signal(e) bkg(é)) 1202.1488.pdf (Sec.3.2)

qO:—2°lIl

e Oy and O are the fit parameter values that maximize the
likelihood, in the background-only hypothesis and in the
background plus signal hypothesis, respectively.

« The excess of events that we observed gives qop = 54,
corresponding to a 7.4 o statistical significance.

e The probability that the measured excess of events is

produced by a background fluctuation is of the order of
110
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http://arxiv.org/pdf/1202.1488.pdf

Systematics

- Choice of fit interval

- Choice of fit function
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CONCLUSIONS

« We operated a 6.15 g LicEu(BO3)3 crystal as a bolometer,
facing it to a bolometric Ge light detector inside a cryogenic
facility at LNGS for a total live time of 462.2 hours.

« We report the discovery of '°'Eu & decay to ground state of
'%Pm with T1/2 = (4.62 = 0.95(stat.) = 0.68(syst.)) x 10'¢y
with a 7.4 o statistical significance.

e We evaluated its Q-value as 1948.9+6.9 keV.
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http://arxiv.org/pdf/1311.2834v2.pdf
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