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Lattice Vibrational Spectrum of Yb:Y;Al;0,, Crystals
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Abstract: Y;Al; O, (YAG) and Yb:Y;Al; 0., (Yb: YAG) single crystals with Yb** doping atomic number fraction of
5%, 10%, 15% , 20% » 25% » 50% , and 100% were grown by the Czochralski method. The effects of Yb** doping
level on the Raman spectra were studied. There were little abrupt change of the vibration modes and little change of
the crystal structure with the increase of Yb*" doping level in Yb: YAG crystals; but the fullwidth at half maximum of
absorption peak centered at 370 cm ™! and 785 cm ™! increased with the increase of Yb®t doping level. The results
show that Yb*" doping level influences the lattice, symmetry and fluorescence lifetime of Yb: YAG crystals and this

may influence the spectrum and lasing properties of the crystals.
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Fig.1 Raman spectra of Yb: YAG crystals with different Yb*" doping concentration. (a) 0~500 cm ™',
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Table 1 Raman spectra’s peak position of Yb: YAG crystals with different Yb*" doping concentration /cm™*
YAG 5% Yb 10% Yb 15% Yb 20% Yb 25% Yb 50% Yb 100% Yb
139 118 112 94 94 112 109 103
163 163 163 163 166 166 — 157
220 220 220 220 218 214 202 202
— — 244 245 245 245 241 239
263 263 263 263 263 263 260 260
341 341 341 341 338 338 335 326
373 371 371 371 371 371 368 362
401 403 404 404 401 401 395 383
E— 548 547 545 547 547 547 550
691 693 693 695 695 695 699 705
715 719 719 721 721 721 725 731
783 783 783 785 785 785 790 800
— 859 859 859 859 859 861 865
957 957 — —_— 957 957 — —
1011 1017 — — — 1017 — —
1074 1074 —_— —_— — — 1080 1089
1143 1146 — — — — — —
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