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Abstract:Abstract:  Anderson localized states near the valence band in SiO2 glasses Anderson localized states near the valence band in SiO2 glasses 
play an important role in determining bandgap of the glasses, therefore play an important role in determining bandgap of the glasses, therefore 
understanding the formation of these localized states and tuning their energy understanding the formation of these localized states and tuning their energy 
levels are essential to develop ultra-transparent glasses in deep ultraviolet levels are essential to develop ultra-transparent glasses in deep ultraviolet 
region. Here we employed electron spin resonance (ESR) method to probe a kind region. Here we employed electron spin resonance (ESR) method to probe a kind 
of electrically actively defects—self-trapped holes (STH) that are created by low of electrically actively defects—self-trapped holes (STH) that are created by low 
temperature UV-laser irradiation. The decay of the ESR signals was found to be temperature UV-laser irradiation. The decay of the ESR signals was found to be 
bleaching photon energy dependent, and follow the stretched exponential decay bleaching photon energy dependent, and follow the stretched exponential decay 
function at each bleaching wavelength. When one-photon process is dominant function at each bleaching wavelength. When one-photon process is dominant 
during the photo-bleaching process where the recombination of electrons excited during the photo-bleaching process where the recombination of electrons excited 
from the valence band with the holes in the STHs band results in the decay of from the valence band with the holes in the STHs band results in the decay of 
STHs signals, the energy levels of STH1 were thus derived at 1.75±0.02 eV, and STHs signals, the energy levels of STH1 were thus derived at 1.75±0.02 eV, and 
STH2 at 1.68±0.02 eV, respectively, for the glasses with a fictive temperature of STH2 at 1.68±0.02 eV, respectively, for the glasses with a fictive temperature of 
Tf=1500 C. Further investigations indicated that the energy levels of STH1 and 2 Tf=1500 C. Further investigations indicated that the energy levels of STH1 and 2 
downshift and broaden in the glasses with lower fictive temperatures, and downshift and broaden in the glasses with lower fictive temperatures, and 
fluorite doping could suppress the formation of STHs.fluorite doping could suppress the formation of STHs. 
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