
Composition of a dual-core fiber optic
coupler

Article Overview

A dual-core fiber optic coupler typically consists of two closely spaced optical cores embedded in a silica or

specialized glass cladding, sometimes with photonic crystal or hollow-core structures, designed to enable

controlled optical coupling between the cores.

Core Structure

The coupler contains two optical cores, which can be identical or asymmetrical depending on the application.

These cores are usually made of silica glass or other high-purity optical materials, and their refractive indices

are carefully controlled to facilitate efficient light propagation and coupling . In some designs, one core may

be a standard single-mode fiber while the other is a ring-core fiber, enabling specialized mode generation such

as orbital angular momentum (OAM) modes .

Cladding and Microstructure

The cores are embedded in a cladding material, often silica, which isolates the cores and maintains the optical

confinement. Advanced designs may include photonic crystal structures with hexagonal lattices or hollow-core

antiresonant features, which allow precise control over dispersion, effective refractive index, and coupling

length . Hollow-core designs reduce nonlinear effects and provide wide transmission windows, while

solid-core photonic crystal fibers offer strong mode confinement.

Coupling Mechanism

Coupling between the two cores is achieved through evanescent field overlap, which can be enhanced by

adjusting the core separation, core diameter, and cladding microstructure . Some couplers incorporate

long-period fiber gratings written into each core to increase coupling efficiency, achieving peak efficiencies up

to 48% . The coupling length and strength are highly dependent on the geometrical parameters and the

refractive index contrast between the cores and cladding.

Additional Features

o Liquid-filled cores: Some dual-core photonic crystal fibers are filled with liquids like benzene or chloroform

to tune optical properties such as dispersion and propagation constants .

o Birefringence: Highly birefringent cores can be used for polarization-sensitive applications .

o Mode control: Designs with ring-core fibers or asymmetrical cores allow selective excitation of specific

modes, including OAM modes, with high purity and low inter-mode crosstalk .
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Summary

In essence, a dual-core fiber optic coupler is composed of two optical cores within a cladding, optionally

enhanced with photonic crystal or hollow-core structures, and may include gratings or liquid fillings to

optimize coupling characteristics. The precise arrangement and material composition determine the coupler's

efficiency, bandwidth, and suitability for applications such as all-optical switching, mode multiplexing, and

advanced fiber-based signal processing .

Abstract A novel (to our knowledge) type of single-polarization (SP) coupler based on a dual-core photonic

band-gap

Thorlabs is collaborating with strategic partner Castor Optics to design and manufacture a family of

Double-Clad Fiber Couplers.

Abstract We aim at a more compact, flexible, and simpler core-to-fiber coupling approach, optimal

combinations of two

An optical fiber cable is a complex structure designed to protect fragile glass fibers that transmit digital data

A fiber directional coupler is defined as an optical component that splits and combines optical signals by

utilizing the interference of

Conclusion Multi-core fiber couplers represent a transformative technology in data center optical

interconnections. By enabling higher

The proposed ultra-short broadband polymer coupler is very promising in the application of next-generation

high speed

In this work, a novel structure of dual-core photonic crystal fiber (PCF) is proposed to make the

super-polarization

Optical fiber coupler is a very important passive component in realizing all-fiber communication systems. The

With the growing interest in hollow-core antiresonant fibers (HC-ARF), attributed to the development of their

fabrication

Oriented to the multicore fiber-based space-division multiplexing (SDM) networks, the inter-core coupling in

multicore
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For the urgent need for hollow core fiber coupler, the design and research of wideband fiber coupler based on

dual-hollow core fiber

Two or more fibers can be thermally tapered and fused so that their cores come into intimate contact over

some length of a few

Taken together, mid-infrared compatible optical fibers, optical fiber tapers, and optical fiber couplers are most

useful building blocks

12.4 FIBER OPTIC COUPLERS In fiber optic communication systems, it is often necessary to tap a small

amount of power from the

The transmission characteristics of the dual-core photonic crystal fiber such as coupling length, birefringence,

and
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