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Development of monoenergetic [ -source for
evaluation of GAGG scintillator’s performance

The rapid neutron capture process (r-process) has been thought to be the origin of elements heavier than
iron, such as gold and platinum.[1] Although the r-process is predicted to terminate in the fission of actinide
nuclides, theoretical predictions for the decay properties of the endpoint nuclides have large uncertainty
because of depending strongly on the mass model[2] and the astronomical environment. This is due to the
lack of experimental data on the decay modes of the neutron-rich nuclides at the termination point of the
r-process, and in particular to the lack of understanding of these fission barriers.

We started developing a new detector system to measure the fission barrier and mass distribution of neutron-
rich actinide nuclides with the purpose of clarifying the decay mode of nuclides located at the termination
point of the r-process. Neutron-rich actinide nuclides produced by nuclear reactions stop at the capture foil
and undergo [ -decay. If the excitation energy of the daughter nuclide is higher than the fission barrier, 8
-delayed fission will occur. Therefore, the fission barrier can be obtained by subtracting the maximum energy
of the 3 -decay from the mass difference between the parent and daughter nuclides. In this study, Ce:GAGG
(Ce-doped Gds(Al, Ga)s012 ) scintillator[3] was employed to detect 5 -rays, and since GAGG is sensitive to
both 7y -rays and (3 -rays, it can measure both 3 -rays due to [ -decay and -y -rays due to deexcitation after
B -decay during the g -delayed fission. This makes it possible to determine both the fission barrier and the
excited levels that transitioned after 3 -decay or fission. Also, GAGG crystals are not deliquescent, so they can
be placed directly in a vacuum without a window, and 8/ -ray energies can be measured with high precision.
The GAGG scintillator is undergoing performance evaluation for 7y -ray spectroscopy, but their response for
B -ray is poorly understood. Therefore, we are planning to test the energy/position resolution and response
characteristics using an electron accelerator and a (5 -ray source.

Although a monoenergetic 3 -ray is necessary for determining the response function of 3 -decay, standard
B -ray sources have continuous energy spectra. Therefore, this study aims to develop a § -source that emits
the monoenergetic /3 -source to evaluate the performance of the GAGG detector for electrons. A standard
B -source is combined with two neodymium magnets, and the energy of the 3 -ray selected by the magnetic
field.

As the first step of this study, we have performed simulations using the Geant4 toolkit and tried various
conditions such as the strength of the magnetic field, shielding material, and thickness for considering the
optimal setup. Based on these results, we started developing the monoenergetic /3 -source. In this talk, we
will report on the progress and prospects of developing the monoenergetic 3 -source and GAGG scintillator.
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