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By driving a multimode red laser diode at high current levels, we can obtain various 
stable single-mode output wavelengths. We direct the focused laser beam into a 
rotating diffuser to reduce the degree of coherence [1], and launch the 
reduced-coherence laser light into a birefringent fiber. This design can not only 
suppress the optical instability [2] induced by the feedback of the reflected light from 
the fiber endfaces but can also afford clear and uniform cross-sectional images of the 
fiber [1]. The birefringent optical fiber must be oriented with a rotator such that the 
fast and slow axes of the test fiber have an angle of 45° with the polarization plane of 
the incident linearly polarized laser light. Another linear analyzer is placed in front of 
the CCD camera, so that orthogonal polarizations may be imaged in sequence by 
rotating the analyzer between two orthogonal angles. Through analyzing the optical 
intensity in the core in the captured fiber images for each wavelength, we can obtain 
the phase difference between the two orthogonally polarized modes [3-5]. From the 
measured phase difference as a function of the optical wavelength, we can determine 
the fiber birefringence successfully to be Δn ~ 3.37×10−4 with percentage error −3.7% 
[3-5]. This approach demonstrates another important and novel application of the 
reduced-coherence laser light. The techniques used in this approach are well known, 
yet the integration is a work of great originality. 
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