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Photodarkening and Thermal Bleaching Effect in Ge-doped
Multicomponent Oxide Glasses by UV Irradiation

Hoi Kwan Lee*, Young Suck Oh* and Won Ho Kang*
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Abstract Ge-doped multicomponent oxide glasses were prepared by a conventional melting method. The change of
micro structure in glasses was investigated by using PL (photoluminescence) and ESR (electron spin resonance). Before
UV irradiaton, the PL intensity increased according to germanium contents, but decreased the intensity as soon as UV
irradiation. A changed property was recovered near it original properties when it was annealed. These photodarkening
and thermal bleaching effect were observed by ESR instrument. These effect did not change the glass phase but vary
only change of micro structure.
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Figure 1. Variation of refractive index follow by Ge

contents.
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Figure 2. PL specira under 254 nm excitation before
irradiation.
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Figure 3. PL spectra under 254 nm excitation after
irradiation of UV lamp (4W, 9 hrs).
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Figure 4, PL spectra under 254 excitation (SBNG?2).
(a) before irradiation

(b) after annealing (400°C, 2 hrs)

(c) after annealing (200°C, 2 hrs)

(d) after irradiation of UV lamp (4W, 9 hrs)
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Figure 5. ESR spectra of glasses irradiated with UV
lamp (9 hrs).
(a) SBN, (b) SBNG2, (c) SBNG3.
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Figure 6. ESR spectra of (a) non-irradiated SBNG2, (b)
irradiated SBNG2 by 5w UV lamp for 9 hrs, (¢) after
armealing (400°C, 2 hrs) SBNG2 irradiated,
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Figure 7. XRD patterns ol SBNG2.
(a) non-irradiated, (b) trradiated by 5w UV lamp for 9
hrs, (c) heat-treated at 400°C for 2 hrs.
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