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It is well known that lepton number non-conservation can bé verified in neutrino-less double decay
(OvBB). CANDLES (CAlcium fluoride for studies of Neutrine and Dark matters by Low Energy |-
Spectrometer) collaborators are carrying out an experiment to search for the OvBB of 48Ca (Q value of
4.27MeV) by CaF: scintillating crystals. Two-neutrino double })eta decay (2vBB), however, is the
intll'insic background for OvBB research. Thus we also need to know 2vB88 lifetime to estimate the
background contribution to OvBB.

It is even special for 48Ca that it also has B decay which is energetically forbidden for most of other
double beta nucleus. For CANDLES, the B decay could give substan'tial contribution to 2vBB spectrum
since it uses (10cm)3 CaF: crystals. Therefore, precise studies about lifetime of the B decay are
necessary.

However, it is almost impossible to direct measure the B decay of 46Ca because of the extremely low
Q value (278keV). Thus the principle of this experiment was based on coincidence measurement of 3
gamma rays from concentrated 48Sc that is the B decay product of 48Ca with half-life time 48.7 hours.
We used 30 CsI(TD) scintillators to cover (4 solid -angle) the samplé space with 13% cm3. In order to
increase the amount of 4#Ca, we enriched the 488¢ from CaCl: solution using the chelate resin called
NOBIAS-CHELATE-PA1 that could capture the Sc ion with efficiency over 94%. We made 634.7L
CaCly solution with 255.1Kg CaClz powder (48Ca natural abundance). The CaClz solution passed
though 138.5g chelate resin with circulation rate of 2.0L/min. The total detection efficiency for this
experiment was 8.4% for triple coincidence measurement,

- We measured the concentrated 4Sc sample for live-time of 70.7 days. The half-life time of B decay
of 48Ca we got was Tin@) =(2.2 = 1.6[statistic] £ 0, 2[systematics]) X1021 y with 95% C. L. The half-life time we
measured is the longest for all known j- transition. Corresponding to the‘ new measured half lifetime
is the logft = 26.7(5) which is greater than that for any observed p- d;cay.

For CANDLES experimenf, the background contribution from B decaf for 2vBB above 3MeV

spectrum is less than 1.9(8)% and has no contribution for OvBB research.
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