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SUMMARY OF THE PROPOSAL

We propose to measure the (p, n) reactions at 300 MeV on 48Ca, 76Ge, 100Mo and
116Cd with the new neutron detection system NPOL3 at the neutron time-of-flight

(NTOF) facility to extract the Gamow-Teller (GT) β− strengths in a wide excitation

energy region up to 50 MeV by using a multipole decomposition analysis (MDA).

The purpose of this proposal is two folds. One is to obtain the GT strengths

by the (p, n) reaction from parent to intermediate daughter nuclei of the double

beta decay for understanding the intermediate structure of the daughter nuclei.

The (n, p) measurement from the grandchild to daughter nuclei will be followed in

future. These data will be used to deduce the nuclear matrix elements of the 2νββ

decay.

Another is to test the proportionality relation between a B(GT) value and a

differential cross section at 0◦ for the charge exchange reactions. Recently we found

a large discrepancy in the deduced B(GT) value for 58Cu(Ex = 1.051 MeV) between

the (3He, t) (B(GT) = 0.265 ± 0.013) and the (p, n) (B(GT) = 0.414 ± 0.006) reac-

tions. It has been pointed out that the B(GT) value for the 116In(gnd) state deduced

by the (3He, t) reaction, 0.032 ± 0.005, is largely different from that obtained from

a β-decay experiment by a factor of 15. This discrepancy can be examined by the

present proposed 116Cd(p, n) measurement and we can see whether the discrepancy

of 58Cu(Ex = 1.051 MeV) is just a peculiar case or not.
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