Single-mode fiber misalignment fusion
splicing

Al Overview

Single-mode fiber misalignment fusion splicing relies on precise core alignment to
minimize splice loss caused by lateral, angular, and mode field mismatches.

Core Principle

Fusion splicing joins two single-mode fibers permanently by melting their ends
together using an electric arc, creating a continuous optical path with minimal loss
and reflection . The efficiency of light transmission depends critically on how well the
fiber cores are aligned, because single-mode fibers guide light in a very small core
(typically ~8-10 um diameter). Even sub-micron misalignments can cause significant
splice loss .

Types of Misalignment

* Lateral Offset: The cores of the two fibers are displaced sideways relative to each
other. This reduces the overlap of the guided modes, causing light to scatter into the
cladding and increasing loss .

* Angular Misalignment: The fiber axes are tilted relative to each other. Even a small
angular tilt can reduce coupling efficiency, as the mode fields no longer propagate
collinearly .

* Mode Field Diameter (MFD) Mismatch: Differences in the core size or refractive
index profile between fibers lead to incomplete mode overlap, resulting in intrinsic
loss . The total splice loss is the combination of intrinsic factors (fiber geometry an
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Tutorial Passive Fiber Optics, Part 6: Fiber Joints

Another technique is fusion splicing, where the fibers are fused together, e.g. using
an electrical arc. This leads to particularly low
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