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SUMMARY OF THE PROPOSAL

We would like to study superdeformed (SD) structures of *4Ti and 4°Sc nuclei in A~40 region.
Unique feature of this A~40 region is that the SD shell structure remarkably appears comparing to
the case in heavier mass region. Such situation will also hold in more deformed region where the
onset of hyperdeformation is expected. Therefore, it will be important to examine how deformed shell
structure appears in this region in order to further investigate the limit of nuclear deformation.

Among these A~40 SD nuclei, high-spin level structure in *4Ti was previously studied by C.D.
O’ Leary et al. [5] and the excited band built on the 0] level is supposed to be a SD band with
8p-4h configuration. However, its transition quadrupole moment has not been measured. Therefore,
we plan to perform a life-time measurement of the band to firmly identify its SD structure. A Clover
Ge detector array, CAGRA (Clover Array Gamma-ray spectrometer at RCNP/RIBF for Advanced
research) in conjunction with a Si-Ball, a 47 Si AE detector array will be utilized for the in-beam
y-ray spectroscopy using a 2*Mg+2*Mg reaction.

In addition to the study of “4Ti, we also plan to investigate predicted SD band in 4°Sc which can
be produced simultaneously in the 2#Mg(2*Mg, 3p) reaction.

Another unique feature of SD nuclei is the onset of octupole collectivity. Since the SD shell
structure appears by crossing of single particle orbitals of different parities at large deformation,
octupole excitations built on the superdeformed band are expected, i.e. [200]1/2 — [321]5/2 and
[321]3/2 — [202]3/2 in *4Ti [6, 7]. We would like to investigate octupole excited levels built on the
SD band of *4Ti. By employing the y-ray linear polarization sensitivity of CAGRA, multipolarity of

~-ray transitions can be identified and the octupole excited levels will be studied.



