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First-Principle Studies on the Electronic Structure and
SAW Properties of CNGS Crystals
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Abstract: The partial density of state, hybridization between atoms and bonding strength of CNGS are
analyzed in terms of the precisely calculated band structure, density of state and contour map of charge
density. We sorted the bonds with strength and found the greatest contribution for piezoelectric characteristics
of CNGS is from Ga-O,Nb-O and Si-O bonds; We caculated the phase velocity of CNGS based on
two-dimensional search, and analyzed the distribution characteristics, the maximal velocity is 3230.568m/s at
(0°, 40°, 90 °),the minimum value is 2760.35m/s at (0 °, 50°, 90 °).
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Fig.1 The crystal structure of CNGS
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Table 1 Comparison of experimental and calculated atomic
coordinates of CNGS
1 A ERIBCNGS R R R A &R F 5K

Wyckofff B S J5 T A%
Atom  Wyckoff position Coordinates
3Ca 3e (x,0,0) (0,x,0) (-x,-x,0)
Nb 1a (0,0,0)
3Ga 3f (%,0,1/2) (0,X,1/2) (-X,-x,1/2)
2Si 2d (1/3,2/3,z) (2/3,1/3,-2)
120 69 x,%,2) (-¥,X-y,2) (-X+y,-X,2)

(X%-2) (%-¥,-Y:-2) (X-X+y,-2)

Table 2 Calculated lattice parameters of CNGS

#£2 MALECNGSH Mg SH
CNGS

Lattice Parameters

alA

8.180881

978-1-935068-41-9 © 2010 SciRes.

1086

The 7th National Conference on Functional Materials and Applications

b/A 8.180881
c/A 5.023741
VIAS 291.178
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Fig.2. The band structure (a) and total DOS (b)of CNGS
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Fig. 3. The partial density of states (PDOS) of CNGS crystal.
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Fig. 4 Contour map of charge density of CNGS crystal (a:(101)surface; b:(110)surface)
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Fig 6 The phase velocity of CNGS at Y,Z cut-types.
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Table 1 The elastic constants c; (102 Nm), piezoelectric

constants e; (Cm™), Relative dielectric constants &; and density p
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