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Anti-resonant hollow fiber

Overview

Hollow-Core Anti-Resonant Fiber Lumentum's Hollow-Core Anti-Resonant Fibers (HC-
ARFs) are engineered for high-power laser transmission featuring high thres.

Key Takeaways

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 DesignAnti-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.
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Performance CharacteristicsAR-HCFs are known for their ultra-low transmission loss,
low optical nonlinearity, and broad bandwidth. Recent advances have reduced losses
to as low as 0. 28 dB/km over the C and L telecom bands.

They can also achieve high birefringence (up to 10™-2) and low confinement loss for
specific polarization components, making them suitable for precision optical
applications. The hollow-core design also allows for high-power laser transmission
with minimal nonlinear effects. ApplicationsAnti-resonant hollow fibers are used in a
variety of fields: Optical sensing: Their hollow core allows interaction with gases or
liquids for highly sensitive measurements.

High-power laser delivery: Low nonlinearity and high damage threshold make them
ideal for ultrafast lasers. Telecommunications: Low-loss and broad bandwidth support
long-distance, high-capacity data transmission. Nonlinear optics and spectroscopy:
Stable mode propagation and low dispersion enable precise experiments.

SummaryAnti-resonant hollow fibers combine innovative cladding designs with the
anti-resonance effect to confine light in a hollow core, achieving low-loss, broadband,
and high-power optical transmission. Their versatility in sensing, laser delivery, and
communication applications makes them a key technology in modern photonics.

Article Content
Hollow-Core Anti-Resonant Fiber

Lumentum''s Hollow-Core Anti-Resonant Fibers (HC-ARFs) are engineered for high-
power laser transmission featuring high threshold for non-linear effects, exceptional
beam quality, and low

Ultra-wideband and strong anti-bending performance of a hollow-core ...

Hollow-core anti-resonant (HC-AR) fibers play a crucial role in next generation
communication. However, the high bending loss (BL) limits their practi

Anti-resonant hollow core fibers

For this study, we used Exail IXF-ARF-45-240, an HCF with an anti-resonant structure
that is commercially available. We investigated the relationship

Recent Advancement of Anti-Resonant Hollow-Core Fibers for ...

This review presents an overview of recent progress in anti-resonant hollow-core
fibers for sensing applications. Both regular and irregular-shaped fibers and their
performance in various

Design of Hollow-Core Anti-Resonant Fibers Supporting
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A nested semi-tube hollow-core anti-resonant fiber (HC-ARF) that can support the
high-purity transmission of a few polarization-maintaining modes

Hollow-core anti-resonant optical fibers for chemical and biomedical ...

Hollow-core anti-resonant optical fiber (HC-ARF) provides solutions for breaking the
bottlenecks in areas of high-power transmission and high-efficiency optical
waveguide.

Anti-Resonant Hollow-core Fibre and Adapter-YOFC | Smart Link

Breaking away from traditional solid-core fibre transmission mediums, anti-resonant
hollow-core fibres (also known as hollow core fibres) feature an air-guiding waveguide
structure.

Ultralow Loss Hollow-Core Anti-Resonant Fiber With Elliptical Nested ...

This work presents an ultra-low loss hollow-core anti-resonant fiber design featuring a
triple-nested cladding architecture with elliptical nested elements and six auxiliary
compensation tubes located

Hollow-Core Antiresonant Fibers | Springer Nature Link

At present, there are two types of HCFs, hollow-core antiresonant fibers (HC-ARFs)
and hollow-core photonic band gap fibers (HC-PBGFs). Experiments have shown that
HC-ARFs can

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-PBGFs). Experiments have shown that
HC-ARFs can achieve lower

Worldwide Hollow-core Fibers Market 2026 - PW Consulting

Worldwide Hollow-core Fibers Market 2026 Global Hollow-core Fibers Market Size,
Share & Industry Analysis, By Type (Anti-resonant Hollow-core Fibers, Photonic
Bandgap Fibers), By

Hollow-Core Fiber Market Report 2026

Hollow core fibers are used in advanced optical communication, high precision
sensing, and ultrafast signal transmission applications due to their efficient light

Inverse design of a honeycomb polarization hollow-core anti resonant ...

Abstract Honeycomb hollow-core anti resonant fiber (HHC-ARF) with low loss
transmission and favorable polarization performance are of significant importance for
applications such as optical
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Hollow-Core Fiber in Direct-Detection Optical Networks ...

This paper presents a comprehensive analysis of hollow-core fiber (HCF) for intensity-
modulation and direct-detection (IMDD) optical networks, covering fiber-level physics,
system-level

Transversely Directional, Low-Threshold Nested Anti-Resonant Hollow ...

Here, we propose and experimentally demonstrate a low-threshold fiber laser with
transverse directional emission based on a nested anti-resonant hollow-core fiber (AR-
HCF). The laser employs a nested

All-fiber delivery of 100 W single-frequency laser ...

Here we present the successful delivery of 100 W single-frequency laser power
through 100 m of anti-resonant hollow-core fiber (AR-HCF) in an all-fiber
configuration, with the absence of SBS.

Shanghai Institute of Optics and Fine Mechanics----Progress in

The relevant research results were published in Optics Letters under the title of
"Highly stable, flexible delivery of microjoule-level ultrafast pulses in vacuumized anti-
resonant hollow-core fibers for active

High-Efficiency Distortion-Free Delivery of 3 kW ...

Hollow-core anti-resonant fibers (HC-ARFs) are widely used for high-power laser
transmissions owing to their low nonlinearity and high damage threshold. However,
most existing
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