
Author’s Accepted Manuscript

Czochralski Growth of 2 Inch
Ca3Ta(Ga,Al)3Si2O14 Single Crystals for
Piezoelectric Applications

Akira Yoshikawa, Yasuhiro Shoji, Yuji Ohashi,
Yuui Yokota, Valery I. Chani, Masanori Kitahara,
Tetsuo Kudo, Kei Kamada, Shunsuke Kurosawa,
Andrey Medvedev, Vladimir Kochurikhin

PII: S0022-0248(15)00750-2
DOI: http://dx.doi.org/10.1016/j.jcrysgro.2015.12.031
Reference: CRYS23125

To appear in: Journal of Crystal Growth

Received date: 11 November 2015
Accepted date: 24 December 2015

Cite this article as: Akira Yoshikawa, Yasuhiro Shoji, Yuji Ohashi, Yuui
Yokota, Valery I. Chani, Masanori Kitahara, Tetsuo Kudo, Kei Kamada,
Shunsuke Kurosawa, Andrey Medvedev and Vladimir Kochurikhin, Czochralski
Growth of 2 Inch Ca3Ta(Ga,Al)3Si2O14 Single Crystals for Piezoelectric
A p p l i c a t i o n s , Journal of Crystal Growth,
http://dx.doi.org/10.1016/j.jcrysgro.2015.12.031

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/jcrysgro

http://www.elsevier.com/locate/jcrysgro
http://dx.doi.org/10.1016/j.jcrysgro.2015.12.031
http://dx.doi.org/10.1016/j.jcrysgro.2015.12.031


Czochralski Growth of 2 Inch Ca3Ta(Ga,Al)3Si2O14 Single Crystals for 
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ABSTRACT 

Growth of 2-inch diameter Al-substituted Ca3TaGa3Si2O14 crystals by Czochralski method is 

reported.  The crystals were grown from the melt of Ca3TaGa1.5Al1.5Si2O14 composition and 

had langasite structure. No inclusions of secondary phases were detected in these crystals.  

The Ca3Ta(Ga,Al)3Si2O14 mixed crystals produced using non-substituted Ca3TaGa3Si2O14 

seeds were defective.  They had cracks and/or poly-crystalline structure.  However, those 

grown on the seed of approximately Ca3TaGa1.5Al1.5Si2O14 composition were defect-free.  

Phase diagram of the Ca3TaGa3Si2O14 - Ca3TaAl3Si2O14 pseudo-binary system and 

segregation phenomenon are discussed in some details.  Homogeneity of the crystals was 

evaluated by measuring 2D-mapping of leaky surface acoustic wave (LSAW) velocities for Y-

cut Ca3TaGa1.5Al1.5Si2O14 substrate.  Although some inhomogeneities were observed due to 

slight variations in chemical composition, the crystal had acceptable homogeneity for 

applications in acoustic wave devices exhibiting the LSAW velocity variation within 

±0.048%. 
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