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Abstract

Single crystals of synthetic rubies (0-ALO, : 1.2 %Cr) and synthetic sapphires
(-ALO,) were implanted with ions of argon and oxygen with fluences ranging from
5x 10" to 1 x 10" ions/cm®at an energy of 60 keV. Post annealing was performed in air
at 800°C for 1 hour. The refractive indicies of as-implanted and annealed samples do
not change within the limit of experimental uncertainties. Optical absorption were
measured in the wavelength ranging from 200 nm to 700 nm. In the case of oxygen ion
implantation, optical absorption spectra exhibit significant increase in intensity of
absorption band due to F* center at 240 nm. The spectrum of the annealed sample
implanted with fluence 1 x 10" ions/cm® shows a 1.8 times increase in the intensity of
absorption band at 535 nm. Scanning electron micrographs of annealed samples
indicate no evidence of blister formation in Ar’ ions implantation. At high fluence of O
ions implantation, the as-implanted samples exhibit blistering after annealing. The
concentration of blister increases with ion fluence. The uni-directional ruptures of blisters
have been observed on the surface of synthetic rubies and sapphires implanted with

oxygen in the range between 5 x 10" to 1 x 10" ions/em?® and 1 x 10" ion_s!cmz,

respectively.



