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Polarization Modulation Along Longitudinal Direction of Speckle
Field Formed by Laser Beam Through Multimode Fiber
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Abstract A random speckle field is generated in the propagation of coherent light through a multimode fiber
(MMF). For a non-polarization-maintaining MMF, linearly polarized incident light cannot maintain the linear
polarization distribution owing to the depolarization effect. Therefore the randomness of the speckle pattern is
observed in both intensity and polarization distributions. In this study, the intensity and polarization of the disordered
speckle field generated by the MMF is controlled with the feedback wavefront shaping technology that generates a
focal line with controllable polarization distribution.
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Fig. 1 Setup of feedback wavefront shaping experiment
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Fig. 2 Random speckle field formed by a linearly polarized coherent light through a non-polarization-maintaining fiber.

(a) Total intensity; (b) intensity of the horizontal polarization component; (c) intensity of the vertical polarization component
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Fig. 3 Focal spots and corresponding intensity distribution. (a)(b) Focal spots;

(¢)(d) intensity distribution along the longitudinal direction
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Fig. 4 Intensity distribution and degree of polarization of focal line. (a) Intensity distribution along the longitudinal direction;

(b) variation curves of intensity; (c) variation curve of the degree of polarization
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