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[Purpose and Background of the Research]

Almost all substance of the universe is made of
“matter”. On the other hand, we know the existence
of a partner called its “antimatter”. At the
beginning of the universe, the amount of
“antimatter” is the same as that of the “matter”. At
present, no “antimatter” exists. Why does the
universe mostly consist of “matter”? There are two
key points to solve the mystery. The one is the CP
violation that means “antimatter” world 1is
slightly different from “matter” world. The other
one is the lepton number violation that means
“antimatter” and “matter” can convert to each
other.

The study of double beta decay will give a solution
to the problem of “matter” and “antimatter”. There
are two types of double beta decay (see figure 1).
The one is two-neutrino double beta decay. The
other one i1s neutrino-less double beta decay.
Neutrino-less double beta decay can only occur if a
neutrino converts to an anti-neutrino, which
demonstrates the lepton number violation. The
purpose of this project is to study of “neutrino-less
double beta decay”.
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Figure 1 “Two-neutrino double beta decay
(left)” and “neutrino-less double beta decay
(right)”.

[Research Methods]

Neutrino-less double beta decay has a very long
half-life, which is longer than 1024 years. In order to
measure the decay, a detector system needs a large
amount of double beta decay nuclei and low
background condition.

To realize the low background condition, we
selected 48Ca among double beta decay nuclei. 48Ca
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backgrounds from them. In this project, we study
double beta decay of 48Ca with CANDLES system,
which consists of CaFs including 48Ca. We also
construct a production system to enrich 48Ca. The
enrichment of 48Ca is an only firm way to increase
double beta decay nuclei without increasing
backgrounds.
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[Expected Research Achievements and

Scientific Significance]

When we realize the 48Ca enrichment and the low
background measurement for double beta decay,
sensitivity of the measurement will be improved.
Then, we will make a substantial contribution to
the progress of astroparticle physics.
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