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Abstract

The nuclei located around” Islands of Inversion(Iol)” , where the erosion of the N = 20 magic number
due to the re-ordering of the shell structure, have attacted much attention in the rare-isotope nuclear
physics. Many studies have been performed for the nuclei (Z = 10 ~ 12, N ~ 20) inside Iol as well
as for the search the boundary. In paticular, the south boundary of Iol has not been yet established
due to scarce experimental data especially for the neutron-rich nuclei with Z < 10. In addition, these
neutron-rich nuclei (Z < 10) are critical to understand the location of the neutron-drip line, especially for
the so-called * Oxygen anomaly* | where a sudden change of the location of the neutron-drip line from
N =16 to 22 when the atomic number changes from Z = 8(oxygen) to 9(flourine). Theoretically, it is
suggested that three nucleon forces play an important role in understanding the location of neutron-drip
line in the unstable oxygen isotopes. Experimental studies for the neutron-rich F and O isotopes are
therefore highly called for in order to understand the shell evolution and the location of the neutron-drip
line..

In this work, we report on the experimental study of the nucleus ?°F, 3°F and 3'F at Radioactive
Isotope Beam Factory, operated by RIKEN Nishina Center and Center for Nuclear study, University
of Tokyo. These fluorine isotopes were produced from 3!Ne, 32Ne, 3°Ne and 2°F on a carbon target.
The decay products, charged particle and neutron, were detected in coincidence with the SAMURAI
spectrometer and their momentum vectors were obtained. The relative energy spectra were extracted
for 39F, 3'F and ?F using invariant mass method. For 3°F, 5 resonance peaks were observed and the
ground state of 3°F was found at 0.30(3) MeV by measuring 7 ray coincidence events for CATANA. For
31F | a new unbound exited state was observed at 1.5(2) MeV for the first time. For 2°F, a new resonance

peak was observed at 2.8(3) MeV for the first time, in addition to the known ones.
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