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Article Overview

Single-mode dual-core fibers can be efficiently spliced using thermal fusion, often enhanced by thermally
expanded core (TEC) technology to reduce loss and improve mode matching.

Overview of Single-Mode Dual-Core Fibers

A dual-core fiber contains two light-guiding cores within a single cladding, alowing simultaneous
transmission of two independent optical signals. This design increases data throughput and enables advanced
applications such as high-capacity communications, sensing, and quantum photonics . In single-mode
dual-core fibers, each core supports only one propagation mode, minimizing modal dispersion and enabling
long-distance, high-bandwidth transmission .

Thermal Fusion Splicing

Thermal fusion splicing is the process of joining two optical fibers by precisely heating their ends until they
melt and fuse together. This method ensures low insertion loss and minimal back reflection, which is critical
for single-mode fibers where even small misalignments can degrade signal quality . For dual-core fibers,
careful alignment of both coresis essential to maintain signal integrity across both channels.

Thermally Expanded Core (TEC) Technology

TEC fibers are single-mode fibers engineered to expand their mode field diameter when heated during fusion
splicing . This expansion improves mode matching between fibers of dightly different core sizes or between
singleemode and multi-mode fibers, reducing splice loss. TEC fibers are particularly useful in dual-core
configurations, where precise alignment of both cores is chalenging. By expanding the core thermally, TEC
fibers allow more robust and repeatabl e splicing, even under harsh environmental conditions .

Applications and Advantages

o High-capacity communications. Dual-core fibers double the data channels without increasing fiber count .

0 Sensing and diagnostics. Dual-core fibers can be used in medical imaging or industrial sensing, providing
high-resolution data transmission .

o Metafiber integration: TEC fibers enable advanced optical devices, such as 3D-printed metalenses, to be
integrated into fiber facets for imaging or optical trapping .

0 Reduced splice loss: Thermal fusion with TEC fibers minimizes insertion loss and improves long-term
stability, even in demanding environments .
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Key Considerations

o Core alignment: Both cores must be precisely aligned during splicing to avoid crosstalk or signa
degradation.

o0 Temperature control: Fusion splicing requires accurate thermal control to achieve optimal core expansion
without damaging the fiber.

o Fiber coating: Heat-resistant coatings may be necessary for high-temperature splicing or harsh operational
conditions . In summary, single-mode dual-core fibers combined with thermal fusion splicing and TEC
technology provide a reliable, high-performance solution for advanced optical systems, enabling low-loss,
high-bandwidth, and environmentally robust fiber connections .

This article is study on loss from fusion splice for single mode optic fibers from any errorsin order to find out
the actual

A singlemode-multimode-singlemode (SMYS) fiber structure consists of a short section of multimode fiber
fusion- spliced

In recent years, the capacity requirement for information transmission has increased exponentially, but the
capacity of

We report a study of bending characteristic analysis and improvement of fusion splice between the photonic
crystal

Singlemode Fiber Termination and Polishing Because the core diameter of singlemode fiber is only 9 microns
compared to the 50

This single mode optical fiber expands its core (mode field diameter) when heated during fusion splicing. It
enables low loss

Multi-core fibers enable space division multiplexing (SDM) by providing multiple parallel spatial channels

Here, we propose a method of fabricating a thermally expanded core by using a CO 2 ${} {2}$ laser as a
heating

The application of Ultra-low loss (ULL) fiber in high altitude areas is gradually expanding, and the junctions
between

While single-core fibers offer efficiency and simplicity for long-distance transmission, dual
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Virtually all singlemode splices are fusion. Multimode fibers can be harder to fusion splice as the larger

Paving way for fabrication of silica-based single -frequency seed laser: Ultrahighly Y b-doped optical fibers
viasol-gel

Introduction: The Critical Role of Fusion Splicing Fusion splicing is the bedrock of high-performance fiber
optic

Key Takeaways Fusion splicers are essential tools for building and maintaining high-performance fiber optic
networks.

ABSTRACT This paper investigates optimized fusion splicing techniques for connecting single-mode fiber
(SMF) and

High-end single-fiber fusion splicers have long set the standard for high-quality splicing work, and in field
conditions are
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