Refractive index distribution of
polarization-maintaining fiber core

Al Overview

The core of a polarization-maintaining (PM) fiber exhibits an asymmetric refractive
index distribution, designed to create high birefringence and maintain linear
polarization along two orthogonal axes.

Core Refractive Index Profile

In PM fibers, the refractive index of the core is not perfectly circularly symmetric. This
asymmetry can be achieved either geometrically, such as with an elliptical core or
cladding, or through stress-induced birefringence using stress-applying parts (SAPs)
embedded in the cladding, as in PANDA or Bow-tie designs . The refractive index
along the slow axis (parallel to the SAPs) is slightly higher than along the fast axis
(perpendicular to the SAPs), causing light polarized along these axes to propagate at
different phase velocities . This difference in refractive index is responsible for the
fiber's high birefringence.

Measurement and Retrieval Techniques

The refractive index distribution can be experimentally retrieved using
interferometric methods. For example, a PM fiber can be immersed in a matching
fluid and placed in a Mach-Zehnder interferometer. By scanning a transverse beam
across the fiber cross-section and analyzing the resulting mterferograms the optical
phase varlatlon qused by the fiber can be extracted Ad ptive algorlthms-ele{h
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The fibers obtained by most manufacturers usually come with a so-called nominal
numerical aperture (nominal fiber NA) that is
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In this paper, the cross-section images, of two different types of polarization
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mechanical strength are presented in Section V.

Nov 13, 2025

Polarizationa maintaining Fiber Optics

© 2026 NTMM High-Density Optics Group - All rights reserved



Page 5/6

Fiber port clusters are compact optome-chanical units that combine or split the
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The other 2 mentioned methods allow a qualitatively good estimation of only when
pump wavelength is close to the zero-dispersion
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Nominal vs. effective NA The fibers obtained by most manufac-turers usually come
with a so-called nominal numerical aperture
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Abstract The development of theoretical and experimental method for the
characterization of Polarization Maintaining Photonic
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Polarization maintaining fibers (PMFs) achieve their functionality through controlled
birefringence, which introduces a systematic
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Simultaneous inspection of the above-mentioned parameters of fiber constitutes
novel approach to fiber technology
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