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Abstract: The Czochralski method was used to successfully grow the Sm**-doped CaDyAlO, crystal,
and its optical properties in visible light were investigated. Important spectral performance parame-
ters such as intensity parameters, spontaneous emission probability, and fluorescence branching ra-
tio were obtained using the Judd-Ofelt theory. The crystal has a strong absorption peak at 353 nm, a
full width at half maximum (FWHM) of 13 nm, and an absorption cross section of 9. 76x107 cm’.
When excited at 353 nm, an ultra-broadband orange-yellow emission from 500 nm to 650 nm is ob-
tained, with Dy’ ions and Sm™ ions. The main emission peaks of Dy’ ions and Sm’ ions are at 570
nm and 620 nm, respectively, and the emission cross sections are 4. 15x107"cm’ and 4. 03X
107 cm’, respectively. The above findings suggest that Sm* : CaDyAlO, crystals could be a promis-

ing gain material for orange-yellow tunable lasers from 500 nm to 650 nm.
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Fig.3  Absorption spectra of Sm™: CaDyAlO, single crystal in the range of 350-2 000 nm
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Tab. 1 Sm™:CaDyAlO, crystal central wavelength, measured(Sw) and calculated(S,_) line intensity

Absorption Wavelegth/nm FWHM/nm S,.,/(107" ¢m?) S, /(107" em?)
°H,,—°F,, 1496 29 0.563 0.554
. °H,,—°F,, 1101 68 6.243 6.128
o °H,,—",, 477 26 0. 667 1.264
°H,,—'F,, 407 11 0. 542 0. 44
°H,5,—°F,, 913 41 0. 188 0. 176
°H,5,—Fs, 806 26 0.05 0.08
H,,,—°F,, 759 20 0.015 0.014
Dy H5, "l 452 s 0. 021 0.021
H,,, G 424 9 5.418x107 1.57x107
°H,,,~"F,, 387 13 0.057 0.012
H,,,~P,,+'D,,+'M,,, 364 8 0.022 0.016
°H,,,—°P,, 353 8 0. 036 0. 046
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