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Abstract Mole fraction 9% Ho®' doped KYb(WOQ, ), (Ho: KYbW) crystal which belongs to monoclinic system is
grown by top seeded solvent growth method using K, W,0; as a suitable flux. The infrared spectrum and Raman

93 nm. The fluorescence spectrum of the Ho:KYbW crystal indicates that the emission wavelengths of fluorescence
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spectrum of the Ho : KYbW crystals are measured, and the assignation of the vibrations of the peak value is
are 1971 nm and 1988 nm, and the emission FWHM of the chief peak 1988 nm reaches 71 nm, so it is an excellent

determined. The absorption spectrum and fluorescence spectrum of the Ho: KYbW crystal are analyzed and the

corresponding spectral parameters are calculated. The absorption spectrum shows that the highest absorption peaks of

Yb** are located position at 930 nm and 987 nm and the full-width at half-maximum (FWHM) of the peaks reaches

gain medium for tunable laser. Upconversion fluorescence spectrum of the crystals is measured, the upconversion green light
—> .
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of 542 nm and red light of 647 nm are obtained, and the corresponding upconversion mechanism is analyzed.
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Fig. 1 Ho:KYbW crystal grown by TSSG method
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Fig. 2 Infrared (IR) transmittance spectrum of Fig. 3 Raman spectrum of Ho: KYbW crystal
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Table 1 Spectrum of IR and Raman for Ho: KYbW crystal

Assignment Raman spectrum /cm™ ! IR spectrum /cm ™’

T (WOy) 65, 86, 111, 129

T (Yb") 147, 175, 217

S(WOW) 235, 297

0, (WOs) 316, 348, 379

0us (WO5) 404

S(WOOW) 448 435, 460

w(WOOW) 484

v (WOW) 531, 686 637

v(WOOW) 757 747, 781
Vas (WO5) + v, (WOW) 807 842
Vos (WO;5) +u(WOOW) 906 890

Vas (WOg) 961, 986 925

Notes: T'—translational modes; 8—bending vibration; 8.—symmetry bending vibration; 8. —asymmetry bending vibration;

w—out of plane wagging; v,—symmetry stretching vibration; yv—stretching vibration; v,,—asymmetry stretching vibration.
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Table 2 Major absorb peak and spectral parameter of Ho: KYbW crystal

Transition Absorption peak /nm  Absorption peak center /nm N /(10" em ®) o /cm ! Gabs/ (1072 cm?®)
“Iy—*Hs (Ho'™) 364 364 0. 287 11. 087 3.863
"L, —>° G, (Ho' ™) 388 388 0.287 5. 404 1. 883
"I;—°G; (Ho' ") 420 420 0.287 10. 065 3.507
*Is—>°"Gs (Ho'") 457 457 0.287 14. 815 5.162
*Iy;—°"F, (Ho'") 488 488 0.287 8.085 2.817
Ss—>°F, (Ho* ") 544 544 0.287 11.707 4,079
"I, Fs (Ho* ") 643, 651, 661 651 0.287 10. 834 3.775
2Fy,—>*Fs)s 930, 945, 958 930 3.256 605. 290 18.59
(YB*") 974, 987 987 3.256 685. 388 21.05
S, —>I; (Ho*™) 1151, 1180, 1195 1151 0.287 14.557 5.072
SL—°"1, (Ho*™) 1893, 1919, 1962, 2001 1962 0. 287 27.931 9.732

Notes: N—rare-earth ion concentration; a—absorption coefficient; ¢, —absorption cross-sectional area.
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Fig. 5 Fluorescence spectrum of Ho: KYbW crystal
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Fig. 6 Upconversion fluorescence spectrum of

Ho:KYbW crystal
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Fig. 7 Corresponding energy level and upconversion

mechanism of the ions Ho*" and Yb*"
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