
Author’s Accepted Manuscript

Enhanced upconverted luminescence and the
optical thermometry behavior of Er3+-doped
BaYbF5 transparent glass ceramics

Sha Jiang, Shaoke Fu, Yufan Zhang, Yingling Liu,
Yang Wang, Xiao Zhou, Yue Deng, Guotao Xiang,
Li Li, Xianju Zhou

PII: S0272-8842(18)30539-X
DOI: https://doi.org/10.1016/j.ceramint.2018.02.226
Reference: CERI17628

To appear in: Ceramics International

Received date: 11 January 2018
Revised date: 13 February 2018
Accepted date: 28 February 2018

Cite this article as: Sha Jiang, Shaoke Fu, Yufan Zhang, Yingling Liu, Yang
Wang, Xiao Zhou, Yue Deng, Guotao Xiang, Li Li and Xianju Zhou, Enhanced
upconverted luminescence and the optical thermometry behavior of Er3+-doped
BaYbF5 transparent glass ceramics, Ceramics International,
https://doi.org/10.1016/j.ceramint.2018.02.226

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ceri

http://www.elsevier.com/locate/ceri
https://doi.org/10.1016/j.ceramint.2018.02.226
https://doi.org/10.1016/j.ceramint.2018.02.226


Enhanced upconverted luminescence and the optical 

thermometry behavior of Er
3+

-doped BaYbF5 transparent glass 

ceramics 

Sha Jiang, Shaoke Fu, Yufan Zhang, Yingling Liu, Yang Wang, Xiao Zhou, Yue Deng, Guotao 

Xiang, Li Li, Xianju Zhou

 

School of Sciences, Chongqing University of Post and Telecommunications, Chongqing 400065, China 

 

ABSTRACT 

Transparent SiO2 - Al2O3 - Na2O - CaO - BaF2 - YbF3 glass ceramics (GC) doped 

with Er
3+

 ions were successfully fabricated by a melt-quenching technique with 

subsequent heat treatment. The formation of BaYbF5 nano-crystalline phase was 

confirmed by X-ray diffraction and transmission electron microscopy. Compared to 

the precursor glass (PG), the clearer Stark splitting and greatly enhanced 

up-conversion (UC) emission in GC indicate that Er
3+

 ions mainly enter into BaYbF5 

nanocrystals with low phonon energy after crystallization. The temperature dependent 

on purple UC emission ratio (which is due to the Er
3+

 
4
G11/2→

4
I15/2 and 

2
H9/2→

4
I15/2 

transitions) and common green UC emission ratio with low-power excitation in 

BaYbF5 GC have been studied respectively. In addition, the UC mechanisms in PG 

and GC are illustrated and analyzed. The outstanding properties of Er
3+

-doped 

BaYbF5 transparent GC may present potential applications in all-solid-state UC lasers 

and optical fiber temperature sensors.  
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