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The two neutrino double beta (2ν2β) decay proceeds through a sequence of Gamow-Teller (GT)
transitions, namely from the parent nucleus to the intermediate nucleus and then from the inter-
mediate nucleus to the final daughter nucleus.
The nuclear matrix element M2ν =

∑
m〈0+||OGT−||1+

m〉〈1+
m||OGT−||0+〉/E′

m for the 2ν2β− de-
cay thus consists of the β− decay matrix elements 〈1+

m||OGT−||0+〉 for the parent nucleus decay
and the β− decay matrix elements 〈0+||OGT−||1+

m〉 for the intermediate nucleus decay. These β−
decay matrix elements can be studied experimentally through the (p, n) reaction for the parent
nucleus decay and the (n, p) reaction for the intermediate nucleus decay.

The 2ν2β-decay nucleus, 48Ca is stud-
ied. The charge exchange (p, n) and (n, p)
measurements at 300 MeV were performed
using the neutron time-of-flight facility and
the (n, p) facility, respectively, at RCNP.
The (p, n) measurement on 48Ca and the
(n, p) measurement on 48Ti provided us,
for the first time, reliable B(GT−) and
B(GT+) strength distributions up to high
excitation energy of 30 MeV of the inter-
mediate nucleus 48Sc. The multipole de-
composition analysis was applied to the
angular distributions of the cross section
spectra to extract the ΔL = 0 compo-
nents, which are used to deduce B(GT±).
Figure shows the double differential cross
sections for 48Ca(p, n)48Sc (left panel) and
48Ti(n, p)48Sc (right panel) reactions. The
histograms show the results of the multi-
pole decomposition analyses. It is very sur-
prising to find sizable amount of ΔL = 0
yield, i.e. B(GT+) strength in the highly
excited energy region (> 10 MeV).

The obtained B(GT±) distribution in 48Sc as well as corresponding nuclear matrix elements
M2ν are compared with theoretical shell model calculation.

In this talk, new results will be presented and their implication to the nuclear matrix elements
for the 2ν2β-decay will be discussed.
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