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Fig. 1. Experimental setup used to investigate the polarization
characteristics of the laser modes. M: magnet, OSA: opt-
ical spectrum analyzer, WP: Wallaston prism, PD: pho-
todiodes, RG: ramp generator, OSC: oscilloscope.
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Fig. 2. Observed mode evolution under the gain curve without
magnetic field.
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Fig. 3. The laser intensity during mode sweep without magnetic
field.
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Fig. 4. The laser intensity during mode sweep when transverse
magnetic field (500 gauss, 8 =35) is applied.
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Fig. 5. Single-mode spectrum observed through a linear polariza-
tion with the transverse magnetic field (500 gauss, 6 = 35°).
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Fig. 6. Observed mode evolution under the gain curve with the
transverse magnetic field (500 gauss, 6 = 35°).
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The polarization properties of an internal-mirror 543 nm He-Ne laser with and without a transverse magnetic field were
investigated for single-mode operation. Two orthogonal eigenpolarizations field to the natural tube axes of laser were observed
when the emitted laser output was linearly polarized. Polarization unstability between these polarizations occurred when the
laser frequency was scanned through the gain profile at zero magnetic field. The polarization unstability was suppressed by
applying a 500 gauss transverse magnetic field at 35" with respect to the natural tube axes of laser. Under such conditions
stable single-mode operation which is useful for the frequency stabilization of a 543 He-Ne laser to L-saturated absorptions

was obtained in the tuning range of 880 MHz.



