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Luminescence Properties of Tm’*/Ho’* Doped BaF,

Nanocrystalline Fluorosilicate Glass Ceramics at 2. 0 pm

FU Yan-qing' , KANG Shi-liang'* |, GUAN Shang-sheng' , GUO Yue-qi',
CHEN Dan', LIU Xue-yun', XU Tie-feng'”, LIN Chang-gui'”
(1. Laboratory of Infrared Materials and Devices, Research Instiiute of Advanced Technologies, Ningbo University, Ningbo 315211, China;
2. Ningbo Institute of Oceanography, Ningbo 315211, China)
* Corresponding Authors, E-mail. ksl0118@ 126. com; linchanggui@ nbu. edu. cn

Abstract; 2.0 pm band mid-infrared lasers have attracted more and more attention due to their ap-
plications in human eye safety, photoelectric detection, and generation of mid-infrared supercontinu-
um. In this paper, Tm’* ion doped and Ho’*/Tm’ " co-doped 85Si0,-7. 5KF-7. 5BaF, (SKB) glass
containing BaF, nanocrystalline were prepared by melt-quenching method. The Raman spectrum,
absorption spectrum and mid-infrared fluorescence performances of the samples at 2. 0 pm exited by
808 nm laser diode were studied. The optimal doping concentration of Ho’ */Tm’* was obtained dur-
ing the experiment. The measured fluorescence spectra manifest that the maximal emission intensity
of Ho’*; °I,—’I; at 2. 0 pum can be achieved at the concentration of 1. 0% Ho,0, and 1. 0%
Tm, O, in this component glass. Besides, the energy transfer mechanisms between Ho’* and Tm’*

were also analyzed and discussed in detail. The results show that Tm’*/Ho’* co-doped SiO,-KF-BaF,
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glass ceramics can be used as the gain matrix for 2.0 pm band mid-infrared solid-state laser.

Key words: silicate glass; rare earth ion doped; 2.0 pm fluorescence; BaF, ; mid-infrared emission
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Grain size of BaF, in different glass samples

Sample Size/nm
SKB 30.95
SKBHO0. 3 26.75
SKBHO. 6 26.73
SKBH1.0 20.29
SKBHI.5 16.36
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Fig.3 (a)SEM observation of SKB glass-ceramics. Inset;

size distribution of BaF, nanocrystals in SKB glass-
ceramics. (b)BaF, nanocrystals under SEM observa-

tion after 30 s of hydrofluoric acid corrosion.
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