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Polarization evolution of radial vector field on double retarders

He Wenjun, Jia Wentao, Wang Qi, Chen Kehan, Fu Yuegang
(School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: As an important optical device for changing the polarization state of an optical signal, a
retarder has high polarization conversion accuracy, low cost, and simple algorithm. A new method was
proposed for polarization modulation of radial vector optical field using a combination of a 1/4 wave
plate and a 1/2 wave plate. The Jones matrix algorithm was used to analyze the modulation mechanism
of the dual-wave plate. The polarization evolution law of the light field was represented on a Poincaré
sphere, and the correctness of the theoretical analysis was verified through experiments. The results show
that the dual retarder structure can realize complex polarization control of radial vector light field, and
obtain a vector field with uniform light intensity distribution and regular polarization state distribution.
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Fig.1 Polarization distribution for radial vector field through

quarter-wave plate and half-wave plate
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Fig.2 Polarization distribution for radial vector field through half-

wave plate and quarter-wave plate
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Fig.3 (a)—(c) when A6 equals to 0°, polarization distribution, the
representation of Poincaré sphere and the Poincaré sphere
cross section for radial vector field through quarter-wave
plate and half-wave plate; (d) polarization distribution of

different A6
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Fig.4 Polarization control principle for vector field
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Fig.5 Polarization control experiment for vector field
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Fig.6 Simulation maps and experimental results of the intensity
distribution for the radial polarization beam pass through
quarter-wave plate and half-wave plates and an analyzer:
when A6 equals to 0°, (a)—(c) respectively correspond to
the intensity distribution of simulation maps when f3
equals to 0°,45°,90°, (d)—(f) respectively correspond to
the intensity distribution of experimental results when

B equals to 0°,45°,90°
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Fig.7 Simulation maps and experimental results of the intensity

distribution for the radial polarization beam pass through
quarter-wave plate and half-wave plates and an analyzer:
when A6 equals to 30°, (a)—(c) respectively correspond
to the intensity distribution of simulation maps when

B equals to 0°,45°,90°, (d)—(f) respectively correspond
to the intensity distribution of experimental results

when B equals to 0°,45°,90°
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