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SiO; stikla legésanu ar fluoru plasi izmanto, lai samazinatu lausanas koeficientu $kiedru optisko gaismas
vadu argjo apvalku slanos, gaismas caurlaidibas uzlaboSanai vakuuma-UV apgabala un radiacijas
induc&to punktdefektu koncentracijas samazinasanai. Lege8ana ar fluoru var tikt veikta gan sintéz& no
gazes fazes, gan sol-gel sintéze. Pie fluora koncentracijam, kas neparsniedz ~ 5 wt%, tas iebaivgjas SiO»
stikla tikla galvenokart veidojot Si-F grupas. Ta koncentracija parasti tieck noteikta p&c lauSanas
koeficienta izmainam, vai ari lietojot energiju-iz§kirto rentgenstaru mikroanalizi (“EDX”) sken&josa
elektronu mikroskopa, vai ari, visértak, mérot Si-F grupu Ramana joslas pie ~940 cm intensitati relativi
pret fundamentalajam Si-O svarstibu joslam. Eksiste virkne publikaciju, kuras fluora koncentraciju
noteikSanai ir izmantoti Ramana spektri. Tacu dati, kas iegtti dazadas publikacijas un ar atSkirigam
metodeém nav savstarpgji saskanigi. Musu p&tijuma mérkis ir noskaidrot precizaku sakaribu starp Ramana
spektriem un fluora koncentraciju, kas varétu tikt talak lietota precizai fluora koncentracijas noteik3anai
ar Ramana spektru palidzibu.

Tika pétiti sola-gela tehnika un no gazu fazes sintezetie SiO; stikli ar fluora koncentraciju aptuveni 0,2
lidz 7 wt% diapazona. Tika izm&riti to Ramana spektri salidzinajuma ar tira SiO; spektru. Paralgli, fluora
koncentracija $ajos paraugos tika analizéta ar EDX. Tika noskaidrots, ka koncentraciju aprékinasanai
parasti izmantojama EDX “fundamentalo parametru” metode ir nepietickami preciza paraugu elektriskas
uzladesanas del un §1 efekta noverSanai uzklata oglekla parklajuma slana ietekmes dél. Tapéc tika
izgatavoti koncentraciju references paraugi ar precizi zinamam SiO; un fluora koncentraciju attiecibam,
izmantojot SiO; nanodalinas (Aerosil) un pulverveida LiF. P&tamo un references paraugu spektros tika
registrétas C, O, F un Si raksturigas rentgenfluorescences linijas, kuru intensitates tika lietotas fluora
koncentracijas noteikSanai stikla paraugos un talak Si-F Ramana joslu integralo intensitasu atkaribas no
fluora koncentracijas kalibrésanai.
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Fluorine (F) doping of SiO; glasses is widely used to reduce the refraction index of the cladding layer in
fiber-optic waveguides, to improve the vacuum-UV transparency and to reduce radiation-induced
creation of point defects. Fluorine doping can be performed both in gas-phase synthesis and in sol-gel
process. At fluorine concentrations not exceeding ~ 5 wt% it is incorporated in SiO; glass network mainly
as Si-F groups. Its concentration is usually estimated by the change of refractive index, by using energy-
dispersive X-ray microanalysis (EDX) in scanning electron microscope, or, most conveniently, by
measuring the intensity of Si-F Raman band at ~940 cm relative to the fundamental Si-O bands. There
is a number of reports of using Raman spectra to determine the fluorine concentration. However, the data
obtained by different papers and using different methods are not mutually consistent. The aim of the
present work is to establish a more reliable connection between the Raman spectra and the concentration
of F in SiO; glass, which could be used for an exact quantification of fluorine relying on Raman spectra.
SiO; glasses doped by approximately 0.2 to 7 wt% fluorine synthesized from gas-phase and by sol-gel
technique were used. Their Raman spectra were measured and compared to the spectrum of non-doped
glass. In parallel, the F content in the same samples was analyzed by EDX. The accuracy of the
commonly used EDX “fundamental parameter” method was found to be insufficient due to the sample
charging and the dependence of calculated concentrations on the thickness of carbon coating, which was
added to prevent the charging. Therefore, reference samples with known SiO; and F concentrations were
prepared using silica nanoparticles (Aerosil) and LiF powder. Characteristic C, O, F and Si X-ray
fluorescence lines were recorded in the spectra of glass samples and reference samples. The obtained
data were used to determine the F concentrations in the glass samples and then to calibrate the
dependence of the Si-F Raman line integral intensities on the concentration of F in SiO; glasses.
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