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Fig.2 Upconversion luminescence under 970nm
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Abstract

In this work, a glass host doped with Tm®* and Yb** for IR to visible upconversion
was designed; and the Raman scattering method was used to analysis of structure prop-
erties, and the process and properties of blue and red upconversion under 970nm LD
excitation was discussed.

The Multi-Fluoride-Telluride glass material co-doped with Tm3* and Yb** have
been designed and prepared by melting method in muffle furnace at 800 C. The glass
sample components are 50TeQ,-14. 9PbF,-10A1F;-10BaF,-10NaF-0. 1Tm;0;-5Yb,0;.
The Raman shift spectrum was measured with JY-T 800 Raman spectrometer under
488nm of Ar™* laser. We observe the maximum phonon energy is 755cm ™' in the studied

glass. Some vibrative models with narrow line width in Raman scattering spectra show
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that the micro-crystals presented in the glass sample. The spectra of upconversion lumi-
nescence of Tm®* by Yb’* sensitization in the glass sample were measured with Shi-
madzu RF-520 fluorescence spectrometer. The very intense blue upconversion lumines-
cence was observed by naked eyes under 970nm LD excitation. We have be prove that
the blue upconversion luminescence from 'G,-’H, transition of Tm**, with wavelength
of 476. 6nm. The wavelength of the red upconversion luminescence originated from °F;
—°H; and 'G,—°H, transitions are of Tm** 699nm and 663nm, respectively. The both
red upconversion emissions are weaker versus blue upconversion luminescence. A study
on relationship between the LD working current and intensity of red and blue upconver-
sion luminescence was confirmed. The relationship directs that, the blue upconversion

process needs three photons, and the red one needs two photons.
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