Working principle of anti-resonant hollow
fiber

Article Overview

Anti-resonant hollow fibers guide light through a hollow core using anti-resonance in
the cladding, enabling low-loss, low-nonlinearity, and broadband optical transmission.

Structure and Design

Anti-resonant hollow fibers (AR-HCFs) feature a hollow core surrounded by a
structured cladding composed of thin-walled tubes or capillaries. The cladding layers
are designed to prevent light from leaking out of the core by exploiting the anti-
resonance effect, where the cladding acts as a barrier for specific wavelengths,
reflecting light back into the core rather than allowing it to propagate into the
surrounding material . Common designs include nested anti-resonant nodeless fibers
(HC-NANFs) and revolver fibers, which optimize the cladding geometry to minimize
transmission loss .

Guidance Mechanism

The primary guidance mechanism in AR-HCFs is anti-resonance, where the cladding
tubes are tuned to be non-resonant at the operating wavelength, effectively confining
light in the hollow core. Some designs also incorporate total internal reflection

effects, creating a hybrid guidance mechanism that enhances mode confinement and
reduces polarization-dependent losses . This allows the fiber to maintain fundamental-
mode operation with low dispersion and high beam quality .

Performance Characteristics
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Article Content
Research Progress in Anti-resonant Hollow-core Fiber Technology

The article summarizes the development history, principles, performance
characterization techniques, and transmission technology

Hollow-Core Antiresonant Fibers

At present, there are two types of HCFs, hollow-core antiresonant fibers (HC-ARFs)
and hollow-core photonic band gap fibers (HC

Low loss anti-resonant hollow-core fibers and applications

This paper updates the study of anti-resonant hollow-core fibers (AR-HCFs) and their
applications. Such fibers have been shown to

Wideband Low Loss Bending-Resistance Hollow-Core Fiber With

Hollow-core anti-resonant fibers (HC-ANF) have the advantages of low scattering loss,
wide bandwidth and simplicity of preparation,

Hollow Core Antiresonant Fibers: Novel Designs, Materials and ...

In this work, we review our designs for hollow antiresonant fibers, the possible
advantages provided by the use of composite

Hollow-Core Antiresonant Fibers

A few years later, a class of hollow-core anti-resonant fibers (HC-ARFs) also drew
intensive attention because of its wide

Multi-core anti-resonant hollow core optical fibre

We report the fabrication and characterisation of a multi-core anti-resonant hollow
core fibre with low inter-core coupling. The optical

Anti-Resonant Fibres

The optical signal in a hollow core anti-resonant fibre propagates in an air core
surrounded by a single ring of anti-resonant non

Hollow-Core Anti-Resonant Fiber

Designed for consistent fundamental-mode operation, HC-ARFs offer stable, high-
quality beam transmission across a broad spectral

Highly multi-mode anti-resonant hollow core fibres

In this work we report the fabrication and characterisation of highly multi-mode anti-
resonant hollow core fibres, designed to guide in

New possibilities with hollow core antiresonant fibers
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Index Terms—Hollow core fibers, anti-resonant fibers, optical design, optical fiber
fabrication, gas sensing. I. INTRODUCTION igated

Recent Progress in Low-Loss Hollow-Core Anti-Resonant Fibers and

In the research field of hollow-core optical fiber (HCF), one type of fiber geometry
with a leaky mode nature has unexpectedly taken

Highly multi-mode anti-resonant hollow core fibres

Anti-resonant hollow core fibres guide light through a gas or vacuum core. In this way
the guided light is largely decoupled from the

Hollow-Core Anti-Resonant Fiber

Lumentum Advanced Specialty Optical Fiber FamilyLumentum''s Hollow-Core Anti-
Resonant Fibers (HC-ARFs) are engineered for

Anti-Resonant Hollow Core Fibers with Modified Shape of the Core

In this paper, we present numerical studies of several different structures of anti-
resonant, hollow core optical fibers.
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