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Nuclear properties of unstable nuclei, such as masses, half-lives, excited levels, and spin-parities are important
to understand the structural evolution in extreme quantum system. About 3000 isotopes of 118 elements have
been discovered so far by the continuous effort of developing new accelerators and detection techniques, while
the spin-parity of the ground- and excited-states remain to be determined. Linear polarization and angular
distribution measurements of gamma-ray are usually applied to determine the electromagnetic multipolarity
of gamma-ray. However, the detection techniques have not been applied in the wide range of nuclei due to the
limited statistics since the methods usually require the coincidence and intensity distribution measurements
of gamma-ray at multiple angles.
　 To overcome this difficulty, we are developing a new, highly efficient experimental technique for gamma-
ray linear polarization measurements by adopting a multi-layer CdTe semiconductor detector array, which
has been developed in the X- and gamma-ray observatory field. We conducted a proof-of-principle experiment
at the RIKEN Pelletron facility. The first excited state of 56Fe was populated by inelastic scattering of protons.
The de-excited gamma-rays of 847 keV were measured by the multi-layer CdTe Compton Camera (CdTe20CC)
and the segmented Ge detector (CNS-GRAPE) placed at 90 degrees to the incident proton beam. The linear
polarization of gamma-ray was successfully observed by both detector systems. In this presentation, we will
show the experimental results and discuss future applications of the detector system for in-beam gamma-ray
and decay spectroscopy on rare isotopes.
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