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Polarization Properties of Transverse Zeeman Laser
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Polarization measurements of the light from transverse Zeeman laser were performed. Anal-
ysis results by Jones vector show that the polarization state is able to control by rotating

the orientation angle of laser tube around optical axis.

Results of the polarization measure-

ments for three different laser tubes in the magnetic field were in agreement with theoretical

predictions.

Further, we have demonstrated that the nonlinear response of heterodyne in-

terferometer was improved by using the laser whose polarization state was adjustable. The
method for obtaining orthogonally linearly polarized light is also discussed.
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Fig. 1 Transverse Zeeman laser with aniso-

tropic medium and mirrors.
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Fig. 2 Calculated polarization states of trans-
verse Zeeman laser as a function of the rota-
tional angle of laser tube for different para-
meters; (a) phase anisotropy in laser medium,
(b) amplitude anisotropy on laser mirror, (c)
phase anisotropy on laser mirror, (d) differ-
ence of the azimuth angles in mirror anisotropy.
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Fig. 3 Experimental setup for measuring polar-
ization state. PD, photodiode ; LP, linear polar-
izer ; QWP, quarter-wave plate ; FVC, frequency
to voltage converter; AMP, servo-amplifier;
RFSA, radio frequency spectrum analyzer.
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Fig. 4 Polarization state versus intramode beat
frequency fb of transverse Zeeman laser. (a)
elliptical angle 8 and (b) azimuth angle 6.
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Fig. 5 Variation of the polarization states as a function of the rotational angle of laser
tube around optical axis for three tubes in Table 1. The upper and lower figures show

the 7 and ¢ components, respectively.

Table 1 Characteristics of laser tubes used in
the experiment.
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Fig. 6 Experimental arrangement of optical
heterodyne interferometer using rotatable laser
tube around the optical axis. STZL, stabilized
transverse Zeeman laser ; CCi and CCz, corner
cubes; PBS, polarization beam splitter; PM,
phase meter ; X-Y CR, X-Y chart recorder ; FG,
frequency generator.
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Fig. 7 Typical traces of electric phase output
versus optical path difference (OPD) of interfer-
ometer. (a) B=22.5deg and (b) A=0deg.
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Fig. 8 Plot of maximum nonlinearity error as
a function of the orientation angle of laser tube.
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