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UNDERGROUND

T'he detection of rare a decays 1s very challenging:

- Extremely long half lives

The decay of these 1sotopes 1s possible but it has never been observed.

- Low energy of the emitted o particles
Emission of alpha particles of:

-391.5keV 27Ph) - 1136.6 keV (2°6Pb)
_518.8keV (28Ph) - 1971.8 keV (204Pb)

- High background: electrons, W’s, ¥’s ...

——3 “Standard” detectors (semiconductors, gas counters..) can not

achieve the sufficient sensitivity
We studied a ~ 448 ¢ PbWO4 scintillating bolometer at Laborator: Nazionali

del Gran Sasso (I’Aquila, Italy)

———3 New detectors:

Working principle!’:
Light vs Heat scatter plot:
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AFE ~ 0.2 % in the ROI

No peak was detected at the energy of the a decays

-> lower limits on 11,9 of the lead 1sotopes (paper in preparation):
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| [nuclei xyears
204pl, ~ 1020

Main bolometer:
HEAT BATH

20
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It works as a calorimeter at ~ 10 mK: Coneon 207PL 8 3 102! 1019 | (204Ph) ~1017 years
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209Bi: the heaviest stable isotope until P. De Marcillac observed its a decay?
Increase deposit capacitance

on the ground state of ?°T1.

We detected also the excited state decay of 2"”Bi by

Light detector , S
operating a 889 ¢ BGO scintillating bolometer”

We use operated as bolometers.

The light detectors used for these measurements were

developed for the LUCIFER project.
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Why a santillating bolometer?

- Excellent (~ 0.1 %)

- Large source mass
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- rejection thanks to the light read-out
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e e e e The ?%"Bi decay on the ground and on the first excited state were
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