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Neutrinoless double beta (OvBB) decay is a way to prove fundamental properties of neutrinos,
such as Majorana nature, mass hierarchy and absolute mass scale. Many experiment groups
around the world are developing various detection techniques and competing to observe the OvBB
decay for the first time.

Scintillating bolometer is a powerful tool to search the OvBB decay, because it can achieve a
high energy resolution and a good discrimination power to reduce background. Our experiment
group plans to develop a scintillating bolometer to search for the OvBB decay of **Ca.

We established a large scintillating bolometer using a 312 g CaF2(Eu) crystal with a readout
technology of metallic magnetic calorimeters. Phonons and scintillation photons of the CaF2(Eu)
are detected by a meta film phonon collector and a germanium light detector, respectively. Since
CaF2(Eu)'s scintillation is easy to be absorbed by metals, we developed a special multi-layer
metal film phonon collector having both a high thermal conductivity and a high optical
reflectivity. We also studied a physical mechanism to understand the detector system through
some basic calculations and Monte Carlo simulation.

A set of successful measurements were carried out for simultaneous detection for heat and light
signals at a few 10 mK in an above-ground laboratory. We found large light signals with clear
difference in scintillation yields between electron- and alpha-induced events. The comparison of
relative amplitudes of heat and light signals obtained about 10 o discrimination power. The
resolution of scintillation signals was 3.1% for 4.9 MeV alpha events, so we can estimate that the
same energy beta/gamma events should have 1.3% energy resolution because of a 17% quenching
factor. The resolution exceeded the current running CANDLES experiment's 2.5%.

The intrinsic resolution of phonon signals was 0.3% (FWHM) at 5.6 MeV, which was
evaluated by silicon heater's signals and 2?Rn = 2'%Po = 2!“Pb continuous alpha decay events.
This intrinsic resolution has already satisfied our goal of resolution, 0.5% (FWHM). Through the
study of the continuous alpha decay, however, we also found the phonon signals experiencing
strong position dependence from the event locations. This position dependence can be interpreted
by the spin-lattice interaction of paramagnetic Eu ions in the CaF2 crystal.
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