
, Vol. 12, No,6 THE PIEZOELECTRIC POLARIZATION OF z-CUT LITHIUM NIOBATE 505 

Table 2. piezoelectric constants 

exx 3exx /3T/x 3Inexx /3T/x 
(C m-2 ) (C m-2 ) 

x-cut quartz1 0.l711 ± 0.0009A 2.62 ± 0.048 15.3±0.3 

z-cut lithium niobate 1,80 ± 0.025 18 ± 6 10 ± 3 

± indicates standard error except for nonlinear constants of lithium niobate which are 
maximum experimental errors. x and xx denote 1 and 11 for quartz and 3, and 33 for 
lithium niobate. 

The linear and nonlinear constants of lithium 
niobate are compared to corresponding values obtained 
for x-cut quartz in Table 2. The nonlinear constant 

acoustic surface waves which involve contributions 
from a combination of tensor components. These 
authors found that materials with lower linear coup­
ling constants exhibited lower nonlinear coupling 
constants. The present value for the nonlinear constant 
is also in good agreement with an estimate by Thomp­
son and Quate, 13 who utilized a microwave acoustic 
technique. 

has a large (40 per cent) standard error; however, con­
sideration of the maximum experimental error gives 
a maximum error of ± 30 per cent for this constant. 
It should be noted that even though the linear con­
stants differ by an order of magnitude, the logarithmic 
derivatives with strain have approximately the same 
value, Thus, the magnitude of the nonlinear constants 
appears to depend upon the value of the linear constant. 
This observation is in agreement with recent obser­
vations by Lim et al. 12 of the electromechanical 
coupling associated with nonlinear interaction of 
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Auszug - Es werden Messungen der piezoelektrischen Polarisierung von 
Lithiumniobat-z-Schnitt fUr dynamische Druckspannungen von 8, 9 X 10-4 

bis 6 X 10-3 durchgeftihrt . Es werden Werte der linearen piezoelektrischen 
Konstante e33 und ihre Spannungsableitungen ermittelt . Es wurde festge­
stellt , dass die logarythmischen Spannungsableitungen der longitudinalen 
piezoelektrischen Konstanten des x-Schnitt Quartzes und z-Schnitt Lithium­
niobats ungefiihr gleich sind. 
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