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Beam intensity faint beam and ≤ 400 nA
Energy resolution ≤ 200 keV,
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halo-free, small emittance
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TITLE:
Study of density distributions of light nuclei and nuclear equation of state
by measuring elastic scattering of protons from 12,13,14C at Ep = 200 and 300
MeV.

SPOKESPERSON: Y.Matsuda

SUMMARY OF THE PROPOSAL

Proton elastic scattering at intermediate energies (∼ 300 MeV) is one of the suitable

tools to deduce the density distributions. Recently we have succeeded in extracting

neutron density distributions of tin and lead isotopes from the polarized proton elastic

scattering.

Carbon isotopes are characteristic light nuclei which have many isotopes from mass

number 9 to 22 and the skin/halo structures. As a point of view of the nuclear equa-

tion of state, the optical potentials also show characteristic and interesting shapes. The

systematic quantitative investigation will help us to understand not only the nuclear

structures but also the isospin dependence of the equation of state. In this research,

we propose to measure elastically scattered protons from 12,13,14C at 200 and 300 MeV.

Since we have already measured 9,10,11C at NIRS-HIMAC, we are going to obtain sys-

tematic data set up to p sub-shell closure. At RIKEN-RIBF, we are going to measure
16,18C.

The measurement of unstable nucleus 14C is meaningful in particular because the spin

observables as well as the cross sections are obtained up to a high momentum transfer

region with high statistics. It is quite difficult to accomplish such an experiment in

inverse kinematics. 14C is the most neutron-rich isotope the density distribution of

which can be determined precisely.

In order to deduce the density distributions, it is important to find out a suitable effec-

tive interaction. In this research, the effective interaction will be calibrated with data

of 12C. Unfortunately, previous data of 12C include significant experimental uncertain-

ties. These were too large to determine the effective interaction. Therefore, we need

to measure 12C precisely again.

In addition, we will develop a new technique to extract proton and neutron density

distributions simultaneously by using large difference of the optical potentials between

200 and 300 MeV. This technique will be very useful to study unstable nuclei because it

is very difficult to obtain the charge density distributions. Therefore, the measurements

at two incident energies are indispensable.
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