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One of the most important parameters for characterizing piezoelectric materials and for the design of electromechanical devices is the so-called electromechanical coupling coefficient, k, which describes the electromechanical coupling strength. Although this parameter should be an intrinsic material parameter for a given vibration mode, its value appears to depend on the aspect ratio of the resonator. In textbooks and in the IEEE standard on piezoelectricity, three different values are defined for a resonator vibrating along the poling direction, which correspond to three extreme geometries, i.e., k33 for a long and thin bar, 
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 for a slender bar and kt for a thin plate, respectively. These values differ by more than 50%. For example, for PZT-5 ceramics resonators, k33 = 70%, 
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= 65% and kt = 48%. So many electromechanical coupling coefficients defined for the same mode makes the physical concept confusing. More importantly, they are still not sufficient to describe resonators that do not have such extreme aspect ratios. In fact, due to structural stability requirements and size constraints, many resonators in piezoelectric devices, such as array elements in very high frequency ultrasonic transducers, often cannot be made into such extreme aspect ratios. To resolve this confusion, we have derived a unified formula for the electromechanical coupling coefficient of a slender bar resonator based on coupled mode theory. This unified formula only contains intrinsic material constants and the aspect ratio. It not only recovers the extreme aspect ratio cases, i.e., 
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and kt at very large and very small aspect ratios, respectively, but also provides accurate account for general aspect ratio resonators. 
   In order to experimentally verify this unified formula for the electromechanical coupling coefficient, we have used the capacitance scheme with the capacitances calculated from the slopes of the susceptance spectra before and after the resonance frequency. Good agreement between theory and experiment results has been obtained.
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