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Measurement of the interaction cross sections for
nuclei near the N=Z line between 40Ca and 56Ni
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The interaction cross section is one of the physical quantities that can be used to deduce the nuclear radius,
and its measurement contributes to the understanding of the structure of unstable nuclei. While charge radii
provide information about the proton distribution, deriving nuclear matter radii from interaction cross sec-
tions allows us to gain additional insights into the neutron distribution inside the nucleus. Furthermore, a
previous study [1] has reported a linear correlation in the charge radius difference of mirror nuclei as a func-
tion of isospin dependence. Investigating whether a similar correlation exists for nuclear matter radii may
provide further insights into isospin symmetry breaking.

In this study, we measured the interaction cross sections for the nuclei around 40Ca and 56Ni, as well as for
their neighboring mirror nuclei, as part of the S3CAN (Symbiotic Systematic and Simultaneous Cross-section
Measurements for All over the Nuclear Chart) program within the TRIP use case. The experiment was con-
ducted at the RI Beam Factory (RIBF) of RIKEN using the BigRIPS separator. A 70Zn primary beam was accel-
erated to 345 MeV/nucleon and irradiated onto a beryllium target placed at F0, generating a secondary beam
containing the nuclei of interest via projectile fragmentation. The secondary beam was transported through
BigRIPS, where particle identification was performed using the Bp-TOF-AE method. A wedge-shaped carbon
target with a central thickness of approximately 1.5 g/cm® was placed at the F5 focal plane. By comparing
the particle identification before and after the target, the interaction cross section was determined using the
transmission method.

We will discuss the mass-number dependence of the obtained interaction cross sections and derived nuclear
matter radii, as well as the differences in nuclear matter radii between mirror nuclei.
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