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Effects of y-Irradiation and Thermal Annealing on
Photo-ther mal-refractive Glass

ZHU Zhiyu'?, JIAO Yan'?, SHAO Chongyun', HE Dongbing', HU Lili'

(1. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China; 2. Center of
Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: Photo-thermal-refractive (PTR) glass was irradiated with y-ray at the total dose of 0.35, 1, 10 and 100 kGy,
respectively, and then annealed. Irradiation mechanism of the photo-thermal-refractive glass was studied by absorption
spectroscope, luminescence spectroscope and electron paramagnetic resonance. The results showed that the absorption
of the y-irradiated PTR glass in the visible light was mainly caused by the Ag’, silver molecular clusters Ag,, Ags,
silver nanoparticles Agmo, and non-bridge oxygen hole center HC; and HC,. Under different doses of y-ray irradiation,
valence state of the ions (Ag’, Ce’) in the glass matrix changed. At the same time, non-bridged oxygen bonds in the
glass matrix broke, generating non-bridged oxygen hole defects HC,, HC, and Ag’. With the increase of the radiation

dose, silver molecular clusters Ag, and Ag; generated, and the concentration of HC, center in the glass matrix
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increased, resulting in enhanced absorption near 639 nm. After being irradiated and annealed at 250 °C, HC, and HC,

defect centers was bleached. Silver molecules appeared after annealing at 430 °C, of which absorption peak had a

redshift and was broadened with the increase of annealing duration.

K ey wor ds: photo-thermal-refractive glass; y-ray irradiation; defect center; UV-Vis absorption
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Fig. 3 Emission spectra of PTR glass before and after being
irradiated by 0.35, 1, 10, and 100 kGy p-ray (Excitation
wavelength: 340 nm)
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Fig. 5 (a) Transmission spectra and (b) photos of PTR glass
irradiated with 100 kGy y-ray and thermal treatment at different
temperatures for 30 min
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