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Interaction cross sections o, for »#Ca on C target at around 270 MeV/nucleon have been measured
at the Radioactive Isotope Beam Factory (RIBF) at RIKEN by using the BigRIPS fragment separator.
The present o, data are the first systematic ones along the isotopic chain in Ca mass region. Based on
the Glauber-type calculation with the modified optical limit approximation, the root-mean-square
matter radii <r>, were successfully deduced.

For Ca isotopes, significant enhancements of <r>.= compared to the systematics of spherical
nuclear radii has been observed in the region beyond the neutron magic number N = 28. Those
enhancements were examined with the several models. Within the simple single particle model, the
significant core enlargement is required to explain the systematics of present experimental <r>. for
»sCa. On the other hand, the Hartree Fock calculations indicate that the enhancement is due to the
rapid increase of surface diffuseness. However, any calculations cannot explain the significantly
large enhancements of experimental results quantitatively.

We also obtained neutron skin thicknesses r. from the deduced <r>.= in combination with the
previously measured charge radii. By using the obtained r, for Ca isotopes, the sensitivity to the
equation-of-state parameter L was examined with the help of mean field calculations. By utilizing
the relative values of r,, present data have a sensitivity of about 30 MeV precision to determine L
without a fatal systematic error. Present r,, which were directly determined from the experimental
proton and matter radii in the wide range of the relative neutron excess § = (N —Z)/A of
0.05 < § < 0.22 are more reliable compared to the previous experimental studies mainly with the
indirect method. The future progress in the theoretical framework which explain quantitatively the
evolution of nuclear radii for Ca isotopes including »+Ca probably enables us to extract a reliable L

value from the present directly-determined r.,.



