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Optical properties of Ga,0;-based glasses prepared by

aerodynamic levitation

Kohei YOSHIMOTO?, Yoshinobu EZURA*, Motoi UEDA* and Masafumi MIZUGUCHI*

IEFEDHFFETOLREITHED, HRERBDHUVAZRMZR > M BEORBEIEENTVD. FKITHS RIS
FHICBVREZEFD CENTRECH B, KEMBIE UTA<KFIAINTVS. HRFEEHEAL, —RNE2D
BB CEIBOSNBVIULLWASAEREGH TET2FECTHD. EESF, BEFECTRELASITRY ZRVE
MD—D2THD La:0:-GaOs FRPAFEATHSRET R ZEZRHL, ZOEAFEZHSHCLIZ. TOHSRIF
1.9Z8BX 2BVEEICIA, KA~PRACHDIEDEVNEEFHR ERRBEREZERT CENDNofc. BICH
[BITER D TH B ND,Os, TayOs ZBAT D ET, BIHFONFAS XA TRERENTVRVERBITEE D BRI T3
et E R Ule. BITEDBMECHEIT S NDOs, Ta:0s DRRICDONTIE, E—IRBFETILZRVTEENIC
T LT, &, Er ZRADDE UTRIET 2 & T, BEBDRAFZRR L. BASER TR, EF' 25
BEEAUTCTOREHEAOEEN NSV ENDNY, ZOEXANDZXLICDVTERZT>fc. DEKY, HRZ
BIEFBETHEOSND Gay0s RASRIE, HEMEE UCTENCEAER LR 52 T ENRESNS.

Aerodynamic levitation method is useful for vitrifying new materials with low glass-forming ability. In this
study, we first report the optical properties of a simple La,0;—Ga,O; binary glass synthesized by this
method. The sample exhibits high refractive index > 1.9 and optical transparency over a very wide
wavelength range, from the ultraviolet to mid-infrared region. The Raman scattering spectrum shows a
maximum phonon energy of approximately 650 cm™, one of the lowest reported values in oxide glasses.
Next, in order to improve the optical properties, Nb,Os and Ta,Os were introduced into the La,O3—Ga,0s
glass as the third element. As a result, excellent optical properties with high refractive index and lower
wavelength dispersion were realized. The effects of the addition of Nb,Os and Ta,Os on the optical
properties are discussed using a single oscillator model. Finally, the emission properties of Er**-doped
La,0;-Ga,0; glasses with high doping concentrations were evaluated. The samples showed an intense
emission at 2.7 um without serious quenching even for high doping concentrations. These results suggest
that the Ga,Oz-based glasses obtained in this study can be used as promising materials for optical
applications.
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