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Photodarkening Phenomenon in Yb-Doped Fibers
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In the context of fiber lasers, photodarkening phenomenon in ytterbiuml Yb[3doped fibers is a practical issue. As
the detailed mechanism of the phenomenon has not been elucidated so far, we performed various measurements
of Yb-doped fibers and preforms, and successfully investigated the origin of the excess loss induced by
photodarkening. The achieved results confirmed that the formation of Al-oxygen hole centerJ OHCO by the
incidence of excitation light is the prime cause of the photodarkening loss.
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Fig. 1. Transmission loss spectra] before or after incidence of
excitation lightOand excess loss induced by photodarkening.
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Table 1. Results of quantitative determination of color
center in fibers by ESR measurements.
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Fig. 2. Schematic figure of various defects in silica glass.
0 O O denotes unpaired electron.
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Fig. 3. Cross-sectional view of fiber samples for XAFS
measurements.
0 a0l Before hydrofluoric acid etching
0 b0 After hydrofluoric acid etching.
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Fig. 4. XANES spectra of Yb-L,, absorption edge.
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Fig. 5. Radial distribution function.
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Table 2. Structural parameters determined by curve fitting.
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Fig. 6. Transmission loss spectra of fibers after incidence
of excitation light or after irradiation of gamma-ray.
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Table 3. Results of quantitative determination of color
center in preform samples by ESR measurements.
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Fig. 7. XANES spectra of Yb-L,, absorption edge.
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Fig. 8. Radial distribution function.
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Fig. 9. Comparison between transmission spectra before
or after gamma-ray irradiation.
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Fig. 10. Wavelength dependence of decrease in
transmission after gamma-ray irradiation.
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