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SUMMARY OF THE PROPOSAL

We propose to measure M1 and E1 excitations in 208Pb by high-resolution (p, p′) scat-

tering at zero degrees and forward angles.

The 208Pb is the most important nucleus for discussing various strength distributions,

nuclear responses, and mean field calculations since it is the heaviest stable nuclei which has

a simple double-closed shell structure. The M1 strength distribution is closely related the

quenching problem of the GT strength. The quenching of the M1 strength has long been

discussed and many theoretical models have been presented. The E1 strength in 208Pb has

recently been much discussed with respect to the structure of the pygmy dipole resonances

and exotic vortex type excitation with a toroidal current.

Experimentally, the strengths have been studied by combining many reaction data such

as (γ, γ), (γ, n), (n, n), and (γ, n). However, even in each experiment, much systematic

uncertainty remained in efficiency calibrations, spin-parity assignments, treatment of multiple

decay channels and cascade decays, etc. By using the (p, p′) scattering at very forward angles,

we can probe M1 and E1 excitations in a ‘single shot’ measurement both above and below

the neutron emission threshold with essentially no energy dependence of the efficiency and

without being bothered by the complex decay mechanisms.

Actually (p, p′) measurements were performed in 1980’s. At that time, however, the

experimental background was enormous and the most forward angle was 2-3 degrees. This

experimental situation allowed criticism of the background estimation procedure and con-

tamination by M2 strengths.

Thanks to the development of high-resolution (p, p′) measurements at forward angles,

we have successfully shown the feasibility of measuring (p, p ′) reactions from 208Pb at zero



degrees, with a much smaller background condition in addition to a reliable background

subtraction technique, with an excellent energy resolution of 20 keV, and a good scatter-

ing angle resolution. Now the energy resolution is comparable or even better than (γ, γ)

measurements in this energy region. Moreover, polarization transfer coefficients provide a

model-independent decomposition method of spin-flip (M1) and non-spin-flip (E1) excita-

tions.

All the experimental requirements have now been accomplished. We just need to start

the measurement.


