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論文要旨:	
 

The radii of point proton and neutron distribution in a nucleus (referred to as 
“proton radius” and “neutron radius” hereafter) are important nuclear observables. 
Whereas the proton radii of stable and unstable nuclei have been determined 
directly and extensively using the electron-scattering and isotope-shift methods, 
respectively, the neutron radii have been mostly extracted via the Glauber model, 
combining the measured proton radii and the interaction or reaction cross 
sections. The electron scattering or isotope-shift methods, however, cannot be 
applied to unstable nuclei with atomic number 4 < Z < 11. In this work, we 
measured the charge-changing cross sections (σCC) of 12−18C on a 12C target at 
energies around 50A MeV to determine their proton radii. To analyze these 
low-energy data, we devised a global parameter set to extend the Glauber model 
to a wide range of energy. The model was applied to calculate the reaction cross 
sections for 12C on 9Be and 27Al targets, and the results show excellent agreement 
with the experiment data in wide energy range. Applying this Glauber model to 
our measured σCC’s, the proton radii for 12−18C have been extracted. The 
consistency of the obtained results with the electron-scattering and high-energy 
measurements demonstrates the feasibility to determine the proton radii of nuclei 
from σCC measurement at low energy. 


