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A two-wavelength laser-diode (D) interferometry has been studied that is based on a phase-
shifting technique using two wavelengths changed stepwise by separately varying the currents
in dual LDs. An equivalent wavelength is produced by the addition of two single-wavelength
interferograms without the need of an amplitude demodulation technique. The phases are
equally shifted in opposite directions to each other on an unbalanced interferometer. The
phase-shift calibration is made by synchronizing the fringe-shift interference signals with the
variations of modulated currents with the help of lock-in amplifiers. The influence of the
interferometric intensity changes due to current alternations and the phase-shift error on a
common four-stepping phase-extraction algorithm are numerically investigated. The inter-
ferometry insensitive to the intensity changes of interferograms has been demonstrated. The

experimental results are shown.
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Fig. 1 Experimental setup for two-wavelength
phase-shifting interferometry with dual FM LDs.
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Fig. 2 Interference signals (each lower trace),
corresponding to I1 and Iz interferograms, satisfy
the phase-shift condition in Eq. (5) introduced
by mutually inverted triangular waves (each
upper trace) of the two LD currents.
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Fig. 3 Cross-sectional profiles of four sequential
two-wavelength interferograms produced by two
LDs as a function of object position. This shows
the 7 phase difference between the intensities
marked by arrows.
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Phase Map of Step Object

Fig. 4 3-D phase maps of a step height object
with single-wavelength (A1) interferograms (top)
and with two-wavelength (/) interferograms
(bottom) using phase-shifting techniques.
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Fig. 5 The variation of the bias intensities of
two interferograms as a function of phase shift
0;. The bias intensity of each interferogram
alters upward or downward. The phase shifts
are marked by circles.
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Fig. 6 Numerical results of phase error versus
phase @ for the intensity changes and the phase-
shift error: (a) =0.09, ex=e2=0, (b) p=0,
e1=£2=0.05, and (c) =0, e1=—¢e2=0.05.
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Fig. 7 Cross section of the measured phase
distribution of a tilted mirror versus object
position normalized by I": (a) using a free
measurement, (b) performing the phase cali-
bration, and (c ) compensating for the changes
in the LD intensities by ND filters together
with the phase calibration.
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