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Mid-infrared Emission Properties of Ho3+ Doped LiYF, Single Crystals
PENG Jiang-tao, XIA Hai-ping, WANG Pei-yuan, HU Hao-yang, TANG Lei

Key Laboratory of Photo-electronic Materials, Ningbo University, Ningbo 315211, China

Abstract: The H03+-doped LiYF, single crystals were grown by Bridgman method. The axial and transverse
absorption spectra of Ho3* |0ns in LiYF, crystals were measured. The Judd-Ofelt theory was applied to
calculate the J-O effective intensity parameters Qz 4,6» SPONtaneous radiative transition rate, branching ratio,
radiative lifetime of o transition and n transition. IR emission spectra of Ho3*: LiYF, single crystals were
measured under 640 nm wavelength excitation, and the emission band around 2. 9 1.2 and 2.0 pm due to I
I7, Ie I8, (Fane I8 transition were observed. Based on the absorption spectra, the maximum calculated
emission cross section emission at 1.2 and 2.05 pm in LiYF, ‘Ho3+ crystal are 0. 20><10'20 and 0.51X10720 ¢
respectively. In the meantime, the emission lifetimes at 1 191 nm (5I -5 g) and 2 059 nm (5I —'5I8) were
determined to be 2.13 and 17.23 ms. The research results indicate that Ho3+ LiYF, crystal is a good candidate
for mid-infrared laser media.
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