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Article Overview

Dual-core hollow-core optical fibers (HCFs) offer ultra-low latency, high power handling, and minimal

nonlinear effects, making them ideal for advanced telecommunications and high-speed data applications.

Overview of Hollow-Core Fibers

Hollow-core optical fibers (HCFs) differ from conventional solid-core fibers by guiding light through an

air-filled core rather than glass. This design allows light to propagate at nearly the speed of vacuum (~3x10^8

m/s), reducing latency by 30-50% compared to standard silica fibers . The air core also drastically reduces

interaction with glass, minimizing nonlinear effects such as Kerr, Brillouin, and Raman scattering, and

enabling higher optical power transmission .

Dual-Core Design

A 2-core hollow-core fiber incorporates two separate hollow channels within the same cladding structure. This

configuration can provide:

o Redundant or parallel data channels, increasing reliability and bandwidth.

o Enhanced spatial multiplexing, allowing simultaneous transmission of multiple signals with minimal

crosstalk.

o Improved resilience to nonlinear effects, as each core confines light in air, reducing glass interaction by

factors of 102 to 105 .

Advantages

Compared to conventional single-mode fibers, dual-core HCFs offer:

o Ultra-low latency: Ideal for high-frequency trading, AI data centers, and real-time communications .

o High power handling: The air core reduces the risk of optical damage, supporting high-intensity laser

applications .

o Wide low-loss spectrum: Transmission can span from visible wavelengths up to ~2100 nm, surpassing the

Rayleigh scattering limit of silica .

o Temperature and environmental stability: Hollow-core fibers are less sensitive to thermal fluctuations and

mechanical stress .

Fabrication and Russian Development
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Russian research institutions, including the Prokhorov General Physics Institute and the Dianov Fiber Optics

Research Center, have been actively developing hollow-core fibers for high-intensity optical radiation,

ultrashort pulse generation, and gas-filled fiber lasers . While dual-core HCFs are still emerging globally,

Russian efforts focus on precision microstructured cladding and anti-resonant designs to optimize light

confinement and minimize losses.

Applications

Dual-core HCFs are particularly suited for:

o Telecommunications and data centers: Reducing latency and increasing bandwidth for AI and cloud

computing .

o High-speed trading networks: Where microsecond-level latency improvements are critical .

o High-power laser delivery: Industrial processing, medical lasers, and scientific research .

o Advanced sensing and interferometry: Exploiting low nonlinearity and high damage thresholds .

Challenges

Despite their advantages, dual-core HCFs face challenges:

o Manufacturing complexity: Maintaining precise core geometry and low-loss cladding is technically

demanding.

o Splicing and integration: Connecting HCFs to conventional fibers requires specialized fusion splicing

techniques to avoid damaging the photonic cladding .

o Cost: Early adoption is expensive, limiting widespread deployment until production scales up . In summary,

Russian dual-core hollow-core optical fibers represent a cutting-edge technology that combines low latency,

high power capacity, and minimal nonlinear effects, with promising applications in telecommunications,

high-speed data networks, and advanced photonics research. Their development continues to advance through

precision fabrication and innovative cladding designs.

Abstract Hollow core fibers (HCF) are innovative optical fibers having the potential to break the limits of

conventional

An optical fiber with a hollow core could transmit higher power than standard solid-core fibers.

Hollow-core fiber offers tantalizing improvements in speed, capacity, and signal fidelity--and may become the

backbone for 6G,
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Recent advances in reducing optical losses and the prospects for telecommunication applications of

hollow-core fibers, issues of

The hollow-core fiber, although not a new arrival in the fiber optics family, is one of the most dynamically

developed, and arguably the

We report the fabrication and characterisation of a multi-core anti-resonant hollow core fibre with low

inter-core coupling. The optical

Optical fiber technology has revolutionized telecommunications, data transmission, and

Multi-core optical fiber, with its ability to transmit multiple signals simultaneously, has emerged as a

promising solution

In summary, the demonstration of hollow core fibres with lower loss and broader bandwidth than silica fibres

Revolver optical fibers (RF) are special type of hollow-core optical fibers with negative curvature of the

core-cladding

Hollow-core fibre (HCF) technology, however, presents an innovative solution poised to reshape data

Abstract and Figures Today hollow-core optical fibers (HCF) are on the verge of surpassing the attenuation

By leveraging independently synthesized raw materials, a capillary preparation process with precise size

In all fiber optics, loss in the visible and UV is restricted by scattering. By improving the core roughness of

hollow-core

Hollow core fibers have low light attenuation because the light travels through air rather than glass, but other

sources

Redefining Fiber Optics How Hollow Core Fiber is Pushing the Boundaries By Steve Harris Fiber optics play

a crucial role in modern
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