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Abstract; Based on the theory of frequency-shifted laser feedback and confocal technology, a laser feedback
confocal tomographic system is designed. The light source in the system is a single longitudinal , linearly polar-
ized Nd: YVO, microchip laser worked at the wavelength of 1 064 nm. It can magnify the frequency-shifted
feedback signal by a factor of 106 and can realize optical tomography with a greater depth on the premise of
high resolution. With the technology of scanning and image processing, the system can fulfill the three-direc-
tion imaging of a sample. The system has a lateral resolution of ~1 pwm and a vertical resolution of ~15 pm.
A two-dimensional imaging experiment for polyfoam and a foreign matter detection for inside onion are per-
formed and the inner information images of the samples are obtained. The results show that the system de-
signed has well tomographic ability and also good location ability for the foreign matter inside biological sam-
ples.
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Fig. 1  Simplified model of frequency-shifted feedback

based on microchip laser
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Fig.3 Configuration of Laser Feedback Confocal Tomo-
graphy ( LFCT) system ( ML: Microchip laser;
BS:beam splitter, L,-L,: lens AOM,-AOM, ; a-
cousto-optic frequency shifter; BE: beam ex-
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sample; ST stage; SG: signal generator; LIA .
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Fig.5 Off-focal curves under different NA
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Fig.6 Measurement results of a standard optical grating
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Fig.7 Two-direction scanning image of polyfoam
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Fig. 8 Pins under surface of onion
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