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Heterodyne-Feedback Interferometer Using Beat-Frequency-Tunable Longitudinal

Zeeman Laser

Toshitaka SHIGEOKA, Shingo IMANISII and Satoshi KAWATA

Department of Applied Physics, Osaka University, 2-1, Yamadaoka, Suita 565

A heterodyne-feedback interferometer, in which the phase of interference fringe is locked, is
developed with the use of a beat-frequency-tunable longitudinal Zeeman laser as its light
source. The beat frequency of the Zeeman laser is automatically tuned to compensate the
phase difference between the reference beam and the signal one in the interferometer. The
maximum measurement range and the resolution can be controlled by changing the length of
the reference path in the developed heterodyne feedback interferometer. Experimental results
verifying the usefulness of the developed system are shown.
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Fig. 1. Principle of heterodyne feedback interferometer.
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Fig. 2. The gain curve shown as a broken line is

split into two curves shown as two solid lines when
axial magnetic field is applied to the cavity.
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Fig.3. Zeeman effect on the refractive-index spectra
with He-Ne gas. (a)Magnetic field is small, (b)
Magnetic field is large.
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Fig. 4. Experimentally obtained relationship be-
tween the applied current to the solenoid coil for
generating magnetic field and the resultant beat fre-
quency with the tunable Zeeman laser we have devel-
oped.
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Fig.5. Experimental set up.
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Fig. 6. Relationship between the displacement of a
mirror driven by a piezo-stage and the beat fre-
quency.

Table 1. Maximum measurement length upon fiber
length.
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