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The opticd fiber is essatid to the mass high-spead opticd
communication. Optical Sgndls are tranamitted in the opticd fiber
core region by the waveguide dructure. To contral the refractive
index, GeO, and/or F are doped to SO, glasses The trangmisson
lossss, rdding to the glass tructure, are requiired to be suppressad to
low levds They, however, increase with increesing the GeO,
concerttration. We, therefore, have qudied the GeO,SO, glass
structure with focus on the locd sructure of Ge againg the GeO,
concentration.

The figure shows XANES spectra of the GeO,S O, glasses
with different GeO, concentrations. The gpectrd shapes are quite
samilar to each other but the absorption edge is shifted to the higher
energy sSdeaccording to therefractiveindex difference (A n).
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FHgure The Ge-K XANES specird change with the reflective
index difference (A n) of GEOSO, glasses
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Lowering the Loss of Optical Fiber
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Structural analysis method for GeO, doped SiO, glass ,
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Experimental Results of XAFS Method 5
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Theoretical analysis of XANES energy shift

1. Selection of XANES analysis method
2. XANES simulation for some models
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Selection of analysis method v

/Identification of XANES

Fingerprinting Method ——> | Preparation of Standard
Specimen is impossible

Simulation Method
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Selection of Calculation Method
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Major Difference between FEFF8 and DV-Xa Methods g
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Simulation with FEFF8 and DV-Xa method 9
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DV-Xa  Three Possible Sources for Peak Shift 10

1. GeO, Clustering
2. Structure Deformation
3. 2nd Nearest-neighbor Vacancy

Calculated Model
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Source 1. GeO, Clustering 11
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Source 1. GeO, Clustering 12
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Source 2. Structure Deformation
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Source 3. 2nd Nearest-neighbor Vacancy
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Discussion
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Lowering the Loss
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Summary

The method for local structural analysis of Ge in GeO,/SIO,
glass was developed; XAFS measurements and simulation.

XANES energy shifts were explained by the GeO, clustering effects
with DV-Xa simulation.

High GeO, doped SIO, glass may have large GeO, cluster.

Future Prospect

XAFS measurements in optical fiber shape specimen
to evaluate the relation of its character.

Local structural analysis of other elements in SIO,
optical fiber glasses.
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