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Development of bone conduction vibration system using photoacoustic effect
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This article proposes a novel bone conduction vibrator based on an
interesting phenomenon where audible sound can be perceived when a vibration is produced using a
laser beam that is synchronized to the sound and this vibration is transmitted to an auricular
cartilage. To study this phenomenon, we measured the effect using a rubber sheet with similar
properties to those of soft tissue, together with an acceleration sensor, and found that audible
sound was produced in the sample.We also calculated the force level based on the mechanical
impedance and the acceleration in the proposed system.lIt is expected that a force level equal to the

reference equivalent threshold force level can be achieved at a light intensity below the safety

limit for human skin exposure by choosing an irradiation wavelength at which a larger degree of

optical absorption occurs.
This novel application of the photoacoustic effect is promising for bone conduction hearing aids.
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Fig. 1 PA signal generation mechanisms.
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Fig. 2 Schematic diagram of photoacoustic bone conduction vibration system.
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Fig. 3 Schematic view of photoacoustic

bone conduction vibration unit.
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Fig. 4 Photograph of photoacoustic bone

conduction vibration unit.
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Fig. 5 Schematic diagram showing setup
used to measure frequency characteristics of

acceleration caused by to PA effect.
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Fig. 6 Amplitude spectrum of acceleration
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Fig. 7 Amplitude spectrum of photoacous-

tic signals.
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