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Fig.1 Principle of self-mixing interferometry
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Fig.2 Results of theoretical calculations. (a) Beat
signal, (b) power spectrum (the vertical dotted line
indicates the expected maximum Doppler shift), and
(c) the lower frequency region of the power spectrum.
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Fig.3 Experimental setup. LD-PD (Hitachi
HL7851G), Current driver (Thorlabs LD1255),
Amplifier (x1000, bandwidth: 2 MHz), Low pass
filter (cutoff frequency: 100 kHz), and Oscilloscope
(Agilent 54930B).
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Fig.4 Power spectra obtained by the self-mixing
interferometry compared with the theoretical
simulations. Oscillation amplitudes are (a) 1.6 um,
(b) 2.2 um, and (c) 2.8 um.
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Fig.5 Power spectrum in the region of lower
frequency.
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Fig.6  Comparison of the measured and theoretically
obtained power spectra. (a) The measured power
spectrum for the oscillation amplitude of 2.2 um. The

theoretically obtained ones are for the amplitudes of
(b) 1.9 um, (¢) 2.2 um, and (d) 2.5 um.
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Abstract: We have developed a compact and inexpensive apparatus for measuring optical scattering by using self-mixing
interferometry which utilizes optical heterodyne detection method. Power spectra of scattered light are obtained from a
laser diode with a built-in photodiode. Theoretical simulations obtained from approximate solutions of electric fields of
light are shown to reproduce the observed spectra very well. As an example of the ability of the apparatus we have detected
the scattered light from an oscillating buzzer and obtained the oscillating frequency and amplitude simultaneously from the
spectra.
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