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SUMMARY OF THE PROPOSAL

Inelastic alpha scattering at intermediate energies and at forward angles is one of the

most useful probes to measure isoscalar natural-parity excitation strengths in atomic

nuclei because of its simple reaction mechanism. The inelastic alpha scattering was

successfully utilized in nuclear spectroscopic studies, but one serious puzzle remains

unsolved.

The single folding model calculation using the density-dependent interaction signifi-

cantly overestimates the cross sections for the inelastic alpha scattering exciting the 0+2

state in 12C. D. T. Khoa et al. claimed this puzzle should be attributed to the exotic

nature of the 0+2 state. The loosely bound dilute structure of the this state significantly

enhances absorption in the exit α+12C∗(0+2 ) channel, and the strong absorption, thus,

suppresses the cross section for this state. However, the similar discrepancy between

the measured cross section and the calculation was found in the other isoscalar tran-

sitions in 11B, 13C, and 24Mg at RCNP. It is, therefore, natural to suspect that this

puzzle in the isoscalar transitions might be a universal problem.

We propose a systematic measurement of the inelastic alpha scattering exciting the

low-lying monopole states in 12C, 28Si, 40Ca, 58Ni, 90Zr, and 114Sn, for which the elec-

tromagnetic excitation strengths are known. The measured cross sections will be com-

pared with the electromagnetic transition strengths on the basis of the distorted-wave

Born-approximation calculation in order to quantitatively examine the relation between

them and to solve the puzzle in the inelastic alpha scattering.
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