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Fig.1 Fiber optic vibratory optical scanner for endscope.
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Fig.2 Three-dimensional OCT image of rubber hose
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Fig.3 FBG microphone array system with AWG-based demodulato.



Advanced Microdevices Division
Applied Acoustic Devices Section
(Kentaro Nakamura Group)

(Research Field)

Novel functional sensing and actuators through optical / ultrasonic techniques.
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Fig.5 Miniature ultrasonic linear motor
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Fig.6 Anairborne ultrasound transducer using a silica nanoform and the
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(Current Topics)

1) Fiber Optic Vibratory Devices and their applications for
functional measurements
(K. Nakamura, R. Isago and Y. Mizuno)

A new optical scanner based on a fiber optic cantilever vibrator is
developed. A large scanning angle is obtained through the
displacement and inclination of the fiber end as well as the
acousto-optic effect in the fiber core. We are trying to utilize the
device for a micro-sized endoscope of optical coherence
tomography using a tubular piezoelectric ceramic element (Figs. 1
and 2). As one of the other applications of the device, a high-speed
wavelength-swept laser source is studied by our group. Sweep rate
of over 160 kHz has been achieved for a 70-nm span at 1550-nm
band.

A microphone array using fiber Bragg grating is also under
development, where sound pressure is detected as the wavelength
modulation of the reflected light. A demodulation system using an
AWG is proposed for real-time parallel electrical outputs (Fig. 3).

2) Ultrasonic actuation of fluid and ultrasonic actuators
(K. Nakamura, S. Kondo and Y. Wada)

A method for generating a liquid flow, or a gas flow, by the
ultrasonic vibration without mechanical moving parts is studied
(Fig. 4). We aim to establish a design method of a pump with a
vibrating plate and a piezoelectric element, which utilizes the
acoustic radiation force and the acoustic streaming.

A compact and highly-efficient ultrasonic linear actuator is also
developed (Fig. 5).

3) Novel materials for ultrasonic transducers (K. Nakamura)

A novel acousto-optic device with the silica nanostructure
formation having the low sound speed, the low acoustic impedance
and the optical transparency is also developed (Fig. 6). A new
ultrasonic transducer is developed using polyurea thin film, which
can be prepared through vapor deposition polymerization. We
confirmed that the transducer could work at over 100 MHz and
high resolution imaging was possible by pulse-echo technique. We
are considering array transducer, multilayered structure and variable
focus configuration being based on the polyurea thin film
technology.
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