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Experimental study of isoscalar and isovector dipole resonances in
neutron-rich oxygen isotopes
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Giant resonance is one of the most important phe-
nomena for understanding quantum many-body sys-
tems. Neutron-rich nuclei are predicted to have ex-
otic giant resonances due to their smaller neutron sep-
aration energy and excess neutrons. One of the ex-
otic giant resonances in neutron-rich nuclei is a dipole
resonance found at excitation energies lower than 10
MeVV). The nature of these resonances is of great in-
terest. One of the method to understand the nature of
these resonances is to investigate if they are iso-vector
or iso-scalar resonances. In order to study the rela-
tionship between iso-vector and iso-scalar dipole reso-
nances in neutron-rich oxygen isotopes, we performed
an experiment at RIBF and measure the dipole reso-
nances of the neutron-rich nuclei 2°0, 220, and *O.
These beams were produced via projectile fragmenta-
tion of a 345MeV /nucleon *¥Ca beam on ?Be targets
with mass thicknesses of 2.8 g/cm?, 2.8 g/cm?, and 2.2
g/cm?. T rays from the excited beam particles were
detected with large volume LaBrs crystals from INFN
Milano? in combination with DALI2%). Two different
targets, 5 g/cm? Au for coulomb excitation and 300
mg/cm? liquid helium for inelastic o particle scatter-
ing, were used to obtain the iso-vector and iso-scaler
dipole strengths respectively.

A preliminary particle identification (PID) plot of Z
versus A/Z for the 2O beam is shown in Fig. 1. PID
was performed by the Bp-AE-TOF technique using the
BigRIPS. The Bp information was reconstructed from
the time difference between the left- and right-hand
sides of the plastic scintillator installed at the disper-
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sive focal plane. The achieved purity of 2°0, 220, and
240 was 73%, 66%, and 51%, respectively. PID of
the outgoing beams was performed by the same Bp-
AE-TOF technique using the ZD spectrometer. Low-
pressure multi-wire drift chambers®) were used to mea-
sure Bp of the outgoing beams. Figure 2 shows a pre-
liminary PID plot of Z versus A/Z for the outgoing
beam where an 2O beam is on a Au target. The re-
action products are clearly observed. The analysis of
7 rays is in progress.
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Fig. 1. PID plot of the **O beam setting
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Fig. 2. PID plot of the >*O beam and the Au target setting
on ZD spectrometer
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