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Abstract

He" ion implantation into zircon has been conducted to clarify the radiation-induced effects of alpha particles from
radioactive nucleus (U and Th) as simulated to the metamictization in natural zircon by using cathodoluminescence (CL).
Unimplanted zircon shows an enhanced blue emission with board bands between 310 nm and 380 nm, whereas
implanted zircon has yellow CL with a broad band centered at around 550 nm. The former emissions can be assigned to
intrinsic centers formed as a primary structural defect during crystal growth, and the latter emission should be derived
from radiation-induced defects by He" ion (a particle). Therefore, yellow CL emission is closely associated with
metamict zircon affected by a self-induced radiation. CL spectral deconvolution of implanted zircon reveals two
emission components at 1.98 eV and 2.17 eV in a yellow band. The emission component at 2.17 eV has been recognized
in both unimplanted and implanted zircon, and increased by He® ion implantation, suggesting the dependence on
radiation-induced damage related to metamictization in zircon.
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Figure 1. Color CL images of unimplanted (left)
and He" ion implanted (right) zircon samples.
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Figure 2. CL spectra of unimplanted and He" ion
implanted zircon samples in a wavelength unit.
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Figure 3. Deconvolution of CL spectrum obtained

from unimplanted zircon sample in a wavelength
unit.
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Figure 3. Deconvolution of CL spectrum obtalned
from implanted zircon sample (2.14x10°% C/cm?) in
a wavelength unit.
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