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SUMMARY OF THE PROPOSAL

We propose to measure the 4He(3He, t) reaction and the 4He(p, p′) reaction at a scatter-

ing angle of 0◦ to search for narrow GT strengths in the A=4 nuclei. The GT giant resonances

are found to be composed of many narrow (∼100 keV) states in the sd− and pf−shell region.

The origin of this narrow structure well above the particle-decay threshold is not clear. One

of the possible explanations is the ground state correlation originating from the strong tensor

force due to the pion-exchange at high momentum-transfer region, which is incorporated in

conventional shell-model calculations in an averaged way.

In a simple shell-model prediction, no GT (1+, T=1) strength is expected in the LS

closed nuclei, e.g. 40Ca, 16O, and 4He, but actually they are found in 40Ca and 16O. Up to

now there is no indication of a GT strength nor a narrow (< 500 keV) excited state in the A=4

nuclei. The possible existence of a narrow strength in the A=4 system is of much interest.

Recently theoretical studies are much progressing to development a new method to explicitly

incorporate the pion effect in nuclei and to calculation a four nucleon system with realistic

nucleon-nucleon interaction. Since conventional theoretical models do not predict narrow

excited states in 4He, a dedicated experimental search is important to assess the validity of

the theoretical models which are trying to explain the narrow structures found in heavier

nuclei. In addition, the existence of GT strength has a great impact on the simulation of the

delayed explosion of Type-II supernovae, for which no numerical simulation has succeeded in

realizing the explosion.

Many measurements have been done for the study of excited states in the A=4 nuclei.

Most of them were, however, not motivated to measure narrow states, and thus the energy

resolutions were poor. A dedicated experiment with careful experimental consideration is

indispensable to search narrow states with probably a small cross section. The proposed

experiment will be performed with the highest sensitivity ever been done to narrow GT

states at a level of much better than B(GT)=0.01.


