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Hollow-core anti-resonant optical fiber

Overview
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.

Key Takeaways
Hollow-core optical fibers guide light through an air-filled core, while hollow anti-
resonant fibers use thin glass resonators to minimize loss and enhance broadband
light guidance.

Hollow-

Core Optical FibersHollow-core optical fibers (HCFs) are a class of fibers where light
propagates primarily through an air or vacuum core rather than solid glass. This
design significantly reduces the interaction of light with the fiber material, resulting in
lower optical nonlinearity, higher damage thresholds, and reduced material
absorption compared to conventional solid-core fibers.

HC

Fs can be structured using photonic bandgap mechanisms, where a periodic cladding
structure confines light to the hollow core, or simpler capillary designs that rely on
total internal reflection at the core boundary. These fibers are particularly useful for
high-power laser delivery, ultrafast pulse transmission, and sensing applications.
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Hollow Anti-

Resonant Optical Fibers (AR-HCFs)Hollow anti-resonant fibers are an advanced type
of HCF that use thin-walled glass resonators surrounding the hollow core to confine
light via the anti-resonant effect. This mechanism reduces leakage of light into the
cladding, achieving ultra-low transmission loss, broadband guidance, and effective
single-mode operation despite the fiber being inherently multi-mode. AR-HCFs also
exhibit low latency, low nonlinearity, and high power-damage thresholds, making
them suitable for telecommunications, quantum optics, fiber-based gyroscopes, and
high-precision sensing.

Recent designs include polarization-selective AR-HCFs, which maintain high
polarization purity even under bending or environmental perturbations, and multi-
core AR-HCFs, which allow low inter-core coupling and enhanced flexibility for spatial
division multiplexing.

Key Advantages

Reduced material interaction: Light travels mostly in air, minimizing absorption and
nonlinear effects. Broadband guidance: AR-HCFs can guide light from vacuum-
ultraviolet to mid-infrared wavelengths. High power handling: Hollow cores allow
transmission of intense laser pulses without damaging the fiber.

Low latency and low loss: Anti-resonant designs achieve losses comparable to or
lower than conventional silica fibers over certain wavelength ranges. Enhanced
sensing capabilities: Hollow cores provide a platform for compact, high-accuracy fiber
optic sensors.

Applications

Telecommunications: Ultra-low loss and broadband AR-HCFs are promising for next-
generation high-capacity networks. High-power laser delivery: Hollow cores allow safe
transmission of high-intensity beams. Quantum optics and interferometry:
Polarization-maintaining AR-HCFs improve precision in gyroscopes and quantum
experiments.

Sensing: Hollow-core fibers enable sensitive detection of gases, temperature, and
pressure due to direct interaction of light with the medium in the core. In summary,
while hollow-core fibers provide a low-loss, low-nonlinearity medium for light
propagation, hollow anti-resonant fibers enhance these properties further through
anti-resonant cladding designs, enabling broadband, high-power, and polarization-
sensitive applications across telecommunications, sensing, and laser technologies.

© 2026 ROGER FIBRE ATELIER - All rights reserved



Page 3/5

Article Content

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.

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

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 losses were 0.03 and 0.08 dB/m at
620 and 1000 nm

Hollow-Core Antiresonant Fibers | Springer Nature Link

Hollow-core fibers (HCFs) are special waveguides that can confine light waves in a
low refractive index air region. They have much lower dispersion, nonlinearity,
thermal sensitivity, and

Hollow-Core Optical Fibers for Telecommunications and Data ...

Hollow-core optical fibers (HCFs) have unique properties like low latency, negligible
optical nonlinearity, wide low-loss spectrum, up to 2100 nm, the ability to carry high
power, and

Design of Hollow-Core Anti-Resonant Fibers Supporting

A nested semi-tube hollow-core anti-resonant fiber (HC-ARF) that can support the
high-purity transmission of a few polarization-maintaining modes

Multi-core anti-resonant hollow core optical fibre

With material contributions to loss, dispersion and damage thresholds heavily
suppressed, hollow core fibres allow shorter and more intense pulses of light to be
employed across a wider spectral range.

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
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Design and numerical analysis of a gap-compensated low loss hollow

In this work, we present a novel design for hollow-core anti-resonant fibers,
specifically tailored to maximize light confinement and significantly minimize losses.

Hollow-Core Fibers (HCF): The Next Frontier in Optical

A comparison between solid-core silica fibers and hollow-core fibers is presented,
focusing on telecom-relevant metrics. The article concludes with a summary of

(PDF) Non-destructive real-time characterization of anti-resonant ...

Abstract and Figures Reliable industrial manufacturing of anti-resonant hollow-core
fibers (AR-HCFs) requires non-destructive, in-line real-time measurements of the fiber
structure during

Hollow-Core Fiber Market Report 2026

The main types of hollow core fiber include photonic bandgap fibers, anti resonant
fibers, and other specialized hollow core fibers. Photonic bandgap fibers are

Hollow-core breakthrough

A hollow-core optical fibre which surpasses silica fibre''s long-standing limits and
provides an attenuation below 0.1 dB/km across a record-wide bandwidth, could yield
more energy-efficient ...

Ultra-High Capacity Transmission in Anti-Resonant Hollow Core Fiber

Anti-resonant hollow core fiber (AR-HCF) is a promising alternative for next-
generation optical systems, given their theoretical potential of achieving low loss and
ultra-low Rayleigh backscattering over ultra

Monitorable hollow core optical fiber

Abstract: A monitorable hollow core (HC) optical fiber comprises one or more hollow
core anti-resonant fiber (HC-ARF) segments and one or more monitoring segments
alternatingly connected with the HC

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

Recent Progress in Development of Hollow-Core Fibers

In hollow-core fibers, the glass is replaced with gas (or potentially vacuum in the
future) as the medium for light propagation, with the interaction
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Exceptional polarization purity in antiresonant hollow

Low-loss anti-resonant hollow core fibers (AR-HCF) are important for optical
communication systems, photonics-enabled sensors, and exploring
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