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Crystal growth CazNbGazSi, 0,4, compound for the piezoelectric application
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Abstract New piezoelectric CasNbGasSis014 (CNGS) single crystal was grown using the Czochralski technique. The
crystal structure of CNGS was found to be isostructural with ABC;D;04. The unit cell parameters were a = 8.087 and
¢ = 4.983 and the space group was P321. The distribution of each cation was found to be ordered in each site. Some
piezoelectric properties of CNGS are showed.
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Fig. 1. Schematic diagram of the principle of crystal
growth by czochralski method.
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Fig. 2. Shape and orientation of CNGS crystal in dielectric
measurements.
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Fig. 3. DTA result of the phase CasNbGasSipO14.
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Fig. 4. CNGS crystal cut vertical to the growth axis.
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Fig. 5. Lattice constant along the growth direction as a
function of solidified fraction, g = Werysta/Wistiats
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Fig. 6. The linear thermal expansion along x, y and z axis
until 1000°C.
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Table 1
Atomic parameters of CNGS with estimated standard devi-
ations in parentheses

Atom Site x y VA B

Ca 3e  0.42998) 0 0 1.5730(8)
Nb la 0 0 0 0.7473(8)
Ga 0 0 0 0.7473(8)
Si 2d  1/3 2/3 0.445009) 0.6130(9)
Ga 3f  0.74403) O 1/2 1.1876(7)
01 2d 173 2/3 0.4450(9) 2.7813(3)
02 6g  0.4944(1) 0.3220(9) 0.6954(1) 1.8896(2)
03 6g 0.2387(1) 0.0749(4) 0.2250(1) 0.3317(4)
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Table 2
Selected interatomic Distances for CNGS single crystal
La polyhedron Nb octahedron
Ca- 01 x2 2.614(5) Nb- 03 x6 2.044(5)
02 Xx2 2.338(6)
02" x2 2.828(5)
03 x2 2.225(5)
(Ca-O)av 2.501
Si tetrahedron Ga tetrahedron
Si- 01 X1 1.731(6) Ga- 02 x2 19799
02 X3 1.520(6) 03 %2 1.958(1)
(Si-O)av 1.626 (Ga-O)av 1.969
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