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Abstract A modified ring fiber by introducing a high refractive index layer is proposed. With the effect of mode
reorganization, index differences between the orbital angular momentum (OAM) modes are enlarged, thereby
reducing the degeneracy among OAM modes. Parameters of the modified ring fiber are designed properly by
numerical simulations, and modal index difference of about 10" ° is achieved, which effectively minimizes the
coupling between OAM modes and thus improves the transmission property of ring fiber.
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Fig.1 Cross section sketches of ring fiber and modified one
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Fig.2 Amplitudes of radial electric fields |E,| of OAMHE“ Fig.3 Variations of effective refractive index of OAM

mode for different high refractive index layer thicknesses modes with thickness of high refractive index layer
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Fig.4 Effective refractive index difference of OAM modes as a function of high refractive index layer thickness
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Tabel 1 Effective refractive index difference of OAM modes at intersection points of Fig.4

Ry /pm 0.422 0.423 0.424 0.425
AN(EHs & HE:) 1.563x107 1.567x107 1.573x10 1.577x107
AN(EH,: & HE.) 1.467x10 1.560x107° 1.552x10 1.544x10
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Tabel 2 Comparisons of effective refractive index difference for normal fiber, ring fiber and modified ring fiber

Mode name AN(‘ff,nnmml ANoff.nld ANoff,npw
EH,, and HE;, 9.0x107" 1.6x10™" 2.6x107°
EH., and HE, 2.0x10°° 1.1x10™ 1.9x107°
EH:; and HE;, 3.8x107° 8.0x107° 1.5x107°
EH,; and HEq 6.4x10° 1.8x10° 1.2x107
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