Ar fluoru saistiti paramagnétiski punktdefekti SiO2 stiklos
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Fluors ir viena no svarigakajam leggjosajam komponentem tira SiO; stiklos. Ta
pievienoSana samazina lauSanas koeficientu, tapec to lieto gaismu atstarojosos apvalka
slanos praktiski visos optiskas $kiedras gaismasvados ar tira SiO, serdi. Sadi
gaismasvadi doming ultra-zemu zudumu komunikacijas, darba radiacijas apstaklos vai
lieljaudas lazeru starojuma parvades pielietojumos. SiO2 stiklu pétijumos elektronu
paramagnétiska rezonanse (EPR) ir bijusi galvena metode punktdefektu struktiiras
noteikSanai. Fluora atomiem kodola spins ir %2 ar 100% varbutibu. Tapéc ar fluoru
saistito punktdefektu EPR signalus vajadz&tu spét viegli identificét raksturigas
hipersikas saskel$anas del. Tadu, parsteidzosi, lidz §im tas nav izdevies. Saja darba ir
pirmoreiz izdevies identificét paramagnétiskus ar fluoru saistitus centrus ar atrajiem
elektroniem vai rentgenstariem apstarotos SiO stiklos, legétos ar dazadam F
koncentracijam. Signals ar hipersiko saskel$anos (hfs) 104 G un g~2.001 korele ar F
saturu paraugos. Papildus fluora hfs novérojama 420 dubleta rajona, kas ir saistits ar Si
norautajam saitém (E’-centriem). Sis EPR signals lauj identificét centra struktiiru ka
“E’(F)” centru: silicija norauto saiti ar nesaparoto elektronu sp? tipa orbitalé un vienu
no 3 kaiminu “tiltina” skabekliem aizvietotu ar fluora atomu.
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Fluorine is one the most important dopants of pure silica glass. It reduces refractive
index of silica, therefore it is doped in cladding layers of virtually all pure SiO2-core
optical fiber waveguides. Ultra-low-loss communication fibers, radiation resistant
fibers and high-power delivery fibers all count to this type. In the decades long history
of silica glass studies, electron paramagnetic resonance (EPR) has served as primary
techniques to identify structures of point defects. F atom nuclear spin I is 1/2 with 100%
abundance. Therefore, the signals of related paramagnetic defects should be easily
identifiable by the characteristic hyperfine splitting. Surprisingly, so far no fluorine-
related paramagnetic defects are identified. In this work, we report the first (as far as
we know) observation of paramagnetic fluorine-related centers in fast electron- or X-
ray-irradiated silica glasses with various F-contents. The signal with hyperfine splitting
of 104 G and g~ 2.001 correlates with F content. Additional F-related hyperfine
splitting is observed in the region of 420 G doublet, characteristic to silicon dangling
bonds (E’-centers). This signal allows to identify the structure of the center as “E’(F)”
center — a dangling silicon bond with unpaired electron in sp® — like orbital and one of
the 3 neighboring bridging oxygens substituted by fluorine, forming Si-F bond.
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