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Standard detectors (gas counters, semiconductors..) do not achieve the necessary sensitivity to study rare o decays

New detection technique: scintillating bolometers
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Thanks to this technique we could study the rare a decays of several isotopes

We operated a PbWO 4 bolometer 1n order to study the lead 1sotopes, achieving

an unprecedented sensitivity on their decays.

Isotope Energy of emitted « Sensitivity on o decay
204Ph 1971.8 keV ~ 10?Y years
206Ph 1136.6 keV ~ 10?! years
208Ph 391.5 keV ~ 10" years
207Ph 518.8 keV ~ 10" years

through the scintillation yield
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Rejection of the background

due to electrons, muons, V’s..
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We used the same technological approach to study the rare decay of “"'Bi

209Bi was considered as the heaviest stable isotope, until its o decay on

the ground state of ?T1 was observed.

We operated a 889 g BGO scintillating crystal in a cryostat in the
Laboratori Nazionali del Gran Sasso (I’Aquila, Italy) in order to detect

the decay on the first excited state.

Heat [keV, ]

29‘50 30|00 30|50 31 IOO 31 PO 32|00 32‘50
1R YT YT Y I Y N Y T N T Y O

50 ; - _ 12—
First evidence of the excited state decay = 5 F o
09R: 455 %} - pry—band Light 3
- F T
- the background due to electrons (3/7y 35 = of
band) is fully disentangled thanks to the & 30 e
1 i 25 :_ Ligh!‘.“f i“—
read-out of the light = Cr |
Tuo®9Bi) = (2,01 + 0.08)x 109 years 3 2°F Son om0
- 1/2 . T U. X years 15 = ~ Heat [keV ]
- Branching ground/excited level 105—
transitions = (98.8 £ 0.3) % 55_
1 1 - | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
Phys. Rev. Lett. 108 (2012) 062501 % 1000 2000 3000 4000 5000 6000 7000

Heat [keV Bf“:’]

Friday, May 18, 2012



