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Scintillating bolometers for double-beta de-
cay search

A significant progress on the development of scintillating bolometers (cryogenic particle detec-

tors) has been achieved over the past decade. A bolometer operates at very low temperatures,

close to absolute zero, and records a small amount of a heat released by a particle interaction

with a detector. A scintillating bolometer is a composite detector which consists of two inde-

pendent bolometers : one of them is used as a particle detector based on a volumetric dielectric

crystal, while the other one is based on a thin slab and dedicated to the detection of a small frac-

tion of scintillation light emitted by the main detector. Simultaneous recording of the heat and

the light signals provides powerful particle identification and therefore control (and selection) of

the components of the background. This feature together with excellent spectrometric perfor-

mance, typical for bolometers (high energy resolution and detection eciency), and possibilities

to develop radiopure crystal scintillators make these devices very promising for application in

rare events searches, e.g. neutrinoless double-beta decay. The interest in this process (a very

rare hypothetical nuclear transformation) is related with several fundamental problems, such as

the lepton number non-conservation, the origin the absolute scale and the ordering of the neu-

trino masses and some other eects beyond the Standard Model of particle physics. This review

summarizes the results of recent R&D activities on the development of materials suitable for

high-sensitivity searches for double-beta decay with the scintillating bolometer technique. The

main focus will be devoted to the LUMINEU (Luminescent Underground Molybdenum Inves-

tigation for NEUtrino mass and nature) program funded by Agence Nationale de la Recherche

(France).
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Responsable : N. Delerue (seminaires@lal.in2p3.fr)- http ://www.lal.in2p3.fr


