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We improved the sensitivity for the detection of optical anisotropy induced by the magneto-
optic effect. Elliptically polarized light with a small and properly adjusted ellipticity was
incident upon a gaseous sample in a magnetic field. The change of the light ellipticity was
analyzed by a perfectly-crossed polarization-analyzer placed behind the sample. We obtained
the light extinction ratio of 1X10~° by the use of high-quality optical elements with small
optical anisotropy. We used a temperature-stabilized diode laser as a light source. Noise due
to fluctuations of the light source intensity was suppressed by the modulation of the applied
magnetic field. The minimum value of the ellipticity change that could be detected was 1X
1078 under the following experimental conditions; incident light intensity: 2.0 mW, quantum
efficiency of the light detector: 0.03, photon detection time: 137 s. The sensitivity attained in
the experiment was approximately equal to the theoretical value expected at the shot noise

limit.
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Fig.1. Experimental setup.
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Fig. 2. Transmittance of the polarization analyzer
as a function of the analyzer offset angle, 46. Dots:
experimental points, solid curve: theoretical curve.
The light extinction ratio of the analyzer, a=(9.34+
0.04)x107", is obtained by fitting the theoretical
curve to the experimental result.
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Fig.3. Fluctuations of the incident photon flux den-
sity.
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