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Preparation and Lun inescence of Nanam eter Yb: LuSdO;

DNG Lrhua ZHANG Q ng-li LU W en-peng SHAO Shu-fang XAO Jin YN Shao-tang
(Laboratory of CrystalM aterials Anhui Institete of Optical and FineM echanics Chinese Acadeny of Sciences H efei 230031 China )

Abstract Yb™ is a good active on It has the smplest level stucture consisting of only vomultiplets “F;,
and EFSQ, which results in several advantages such as no excited state absorption no more up-conversion,

and low quantm defect able to reduce the themal bading In addition the longer fluorescence lifetme
(‘about 1 ms) is propitious to store energy and the broad em ission band allws the generation of high power
laser pulse ButYh™ can only operate in a quasithree level schane The tem inal state of laser am ission is
very close to ground state which results in high themal population of the laser tem inal state and strong re-
absomption at the en ission wavelengths and high laser pumping threshold In order to lin it them al popu lation
of the tem inal leve] a relatively stong crystal field increasing the Statk-splitting of the Yb™ ground manifold
as large as posshle is expected In our experinent we discover that Yb™ has bigger stronger Stark-splitting in
the crystalline field of LuSc0;. W e take anmonia as precipitator Yb,0;, S¢0; and Lu,O; as starting m ate-
rials to prepare Yb: LuSd); precursor by co-precipitation method W e obtaned Yb: LuScO; nano-polycrystak
lne powders by sintering the precursor at 1 500 'C. X-ray powder diffraction indicated that the polycrystallne
Yb: LuSd; belongs to the cubic phase space group /a3 lis lattice paranetera is 1. 012 6 nm, calculated
by the least square method and its size is about 50 nm. W hen exciled at 937 nm, the stongest en ission
peaks of Yb: LuSd); are at 976 nm and 1 037 nm, the weaker peak at 1 085 nm. A ccording to ils em ission
and absomption spectra the energy stiucture of Yb' is detem ined The overall splitting value of’ F,, 1029
an” ', which is larger than 785 an”' of Yb: YAG. By camparison to em ission spectum with Yb: YAG, the
an ission peaksmove to longerwavelength and the en ission spectrum band is very w ile which advantages to
decrease laser threshold and mproves laser efficiency In addition the broader em ission band of Yb! LuSd;

is propitious to ultra=short pulses output

Key words LuSd; co-precipitation method lm nescence nano-polycrystalline powder

Received date 2007-09-10



