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Development of Non-adjacent Measurement of Static Electricity
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A novel method is proposed for non-adjacent measurement of static electricity on a surface by a focused ultrasound wave to
excite movement of the sample surface. The focused ultrasound waves are generated by controlling individually the phase of
285 airborne ultrasound transducers, these results demonstrated that local excitation could be measured. An electric field is
induced by exciting a charged object. The frequency of the induced electric field is the same one of the charge oscillation. The
electric field intensity and phase are related to the surface potential and electrical polarity of the object, respectively. We have
clarified that it can be measured the electric field from a distance of 80 mm for the charged object by a monopole antenna and
a Lock-in-amplifier. This method has the capability of detecting the surface potential at a longer distance than that for a
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surface potential sensor.
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Fig. 1 A concept of inducing electric field with charge oscillation
for measuring static electricity.
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Fig.3 An image of relationship between a device size, focal
length and a diameter of focal point.
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Fig. 4 Experimental setup for (a) characterizing a focused
ultrasound wave and (b) evaluating an excitation by it.
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Fig. 5 Experimental setup for evaluating an electric field induced
by vibration of applied sample.
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