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Application of Acousto-Optic Tunable Technology on Palm
Skin Spectral Imaging
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Abstract By the acousto-optic tunable filter (AOTF) . the wavelength of the optical signal can be tuned fast in the
wide spectral area. In the past study. the performance of the diffraction efficiency. the spectral resolution and the
image stabilization is limit. It restricts the development of the AOTF on the spectral imaging area. In this study, we
introduce the self-design non-collinear AOTF as the spetroscopic element, and set up the spectral imaging system.
Further more, we obtain the microscopic images and the corresponding spectra of the plam skin tissue. In the whole
working waveband, the image definition and stabilization is well, and the spectral resolution keeps on the higher
level. This study indicates the applicability of the AOTF on the spectral imaging. It provides a new technology for the
development of the biomedicine microscopic spectral imaging.
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Table 1 Design parameters and performance index

of the noncollinear AOTF

Design parameters and
Item )
performance index

23.80°
400~700 nm
107.5~223.5 MHz
2.85°@632. 80 nm
2.9 nm@632. 80 nm

Incident polar angle
Working waveband
Frequency tuning range
Incident angular aperture

Spectral bandwidth

Optical wedge angle 6.15°
Length of piezoelectric transducer 6.76 mm
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Fig. 2 Design picture of the noncollinear AOTF
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Fig. 3 Setup for the noncollinear AOTF based microscopic spectral imaging system
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Fig. 4 Spectrum of the palm skin based on the AOTF spectral imaging system at a series of acoustic frequency
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Fig. 5 Microscopic images of the palm skin at a series of acoustic frequency. (a) 110 MHz; (b) 120 MHz;
(c) 130 MHz; (d) 140 MHz; (e) 160 MHz; (D) 170 MHz
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Fig. 6 Microscopic images of the scaleplate at a series of acoustic frequency. (a) 110 MHz; (b) 120 MHz;
(c¢) 130 MHz; (d) 140 MHz; (e) 160 MHz; (f) 170 MHz
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