
Author’s Accepted Manuscript

Czochralski growth and spectral investigations of
Er:GSAG laser crystal

Yuanzhi Chen, Qingli Zhang, Fang Peng, Wenpeng
Liu, Renqin Dou, Yi He, Guihua Sun, Maojie
Cheng, Dunlu Sun

PII: S0022-2313(17)31833-1
DOI: https://doi.org/10.1016/j.jlumin.2018.02.043
Reference: LUMIN15390

To appear in: Journal of Luminescence

Received date: 31 October 2017
Revised date: 30 January 2018
Accepted date: 12 February 2018

Cite this article as: Yuanzhi Chen, Qingli Zhang, Fang Peng, Wenpeng Liu,
Renqin Dou, Yi He, Guihua Sun, Maojie Cheng and Dunlu Sun, Czochralski
growth and spectral investigations of Er:GSAG laser crystal, Journal of
Luminescence, https://doi.org/10.1016/j.jlumin.2018.02.043

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/jlumin

http://www.elsevier.com/locate/jlumin
https://doi.org/10.1016/j.jlumin.2018.02.043
https://doi.org/10.1016/j.jlumin.2018.02.043


Czochralski growth and spectral investigations of Er:GSAG laser 

crystal 

Yuanzhi Chen 
a, b

, Qingli Zhang 
a,

, Fang Peng 
a
, Wenpeng Liu

a
 , Renqin Dou 

a,b
, Yi He

a,b, Guihua 

Sun
a,
, Maojie Cheng 

a
, Dunlu Sun 

a. 

a Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei, 230031, PR China 

b University of Science and Technology of China, Hefei, 230026, PR China 

Abstract: Er
3+

 doped GSAG laser crystal with high optical quality was grown 

successfully by the Czochralski method for the first time. The structural parameters 

and the high crystalline quality of this crystal were determined. Judd-ofelt (J-O) 

parameterization scheme was applied to analyze the absorption spectra at room 

temperature. Accordingly, the lines strengths, oscillator strengths, transition 

probabilities, fluorescence branching ratios, and radiative lifetimes were calculated to 

characterize the laser properties of Er:GSAG crystal. Additionally, the fluorescence 

spectra and lifetimes of Er:GSAG crystal were measured and studied. The stimulated 

emission cross-section spectra and gain cross-section spectra were evaluated for 
4
I13/2 

→
4
I15/2 (1.5-1.6 μm) transitions which indicate high potential of 1 at.% Er:GSAG for 

laser emissions at 1567 and 1605 nm. Furthermore, the possibility of Er:GSAG crystal 

to realize the visible laser output pumped by the GaN LDs were initially studied and 

analyzed. 
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1 Introduction 

Er
3+

 is a well-known active ion for solid-state lasers due to its emissions in the 

visible (at 550nm and 670nm) and infrared (at 1.5-1.6μm and 2.7μm) wavelengths. 

With the development of solid-state lasers based on Er
3+

-doped materials, visible and 

infrared lasers have initiated many new researches. Laser at 550 and 670nm 

corresponding to 
4
S3/2→

4
I15/2 and 

4
F9/2→

4
I15/2 transitions attract much more attentions 

because of the search for all-solid compact laser devices operating in the 
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