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Abstract High mode discrimination and large mode area in f{ibers are key technical challenges for the generation and
transmission of high-power radially polarized field (RPF) laser. Based on this, a novel method for the design of a
radially polarized field fiber is proposed. By introducing a circularly symmetrical radially distributed thermal stress
field into the core of the fiber, a radial birefringence effect can be realized in the core, which effectively breaks the
degeneracy between polarization modes in conventional optical fibers. The effective index difference among TM,, ,
TE,;, and HE,; modes is of the order of 107". This allows the TM,, radial polarization mode to be separated. In
addition, a large mode area design for the TM,;, mode field can be achieved by using the proposed RPF fiber.
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Table 1

Effective mode field area and effective refractive index difference between modes at several typical wavelengths

Effective mode field area /pm®

Effective refractive index difference /107"

Wavelength /nm
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730 298 288 310 1.01 1.15 1.64
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1550 702 794 1043 6.23 1.02 1.04
1557 732 840 1172 6.33 1.00 1.01
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Table 2 Comparison of our design with several ring-core {ibers with high refractive index difference

Method in Method in Method in Method in
Parameter Our design
Ref. [10] Ref. [19] Ref. [20] Ref. [21]
Inner/outer diameter /pm ~7/~10 ~8/~9 14/18 ~6/~16.5 11.2/20
Refractive index difference ~0.0230 0.1800 0.0300 ~0.0350 ~0.0017
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