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Development Trends of Hollow-Core
Optical Fiber Technology

Overview
Hollow-Core Fibers (HCF): The Next Frontier in Optical A comparison between solid-
core silica fibers and hollow-core fibers is presented, focusing on telec.

Key Takeaways
Hollow-core optical fibers are rapidly advancing with ultra-low loss, reduced latency,
and broader spectral capabilities, positioning them as a transformative technology for
high-speed optical communication and specialized applications.

Performance Improvements

Recent developments have significantly reduced attenuation in HCFs to 0. 05–0. 10
dB/km at 1550 nm, surpassing conventional single-mode fibers (0.

14 dB/km) and approaching theoretical limits for silica-based fibers. Latency has been
reduced by 30–50% compared to solid-core fibers, as light propagates nearly at
vacuum speed through the air-filled core, enabling applications requiring ultra-low
delay such as high-frequency trading and autonomous systems. Nonlinear effects like
Kerr, Brillouin, and Raman scattering are drastically minimized, allowing higher power
transmission and broader wavelength operation from visible to ~2100 nm.
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Fiber Types and Design TrendsHCFs are primarily categorized into hollow-core
photonic bandgap fibers (HC-PBGF) and hollow-core anti-resonant fibers (HC-ARF). HC-
ARFs currently dominate in achieving ultra-low loss and high-power handling, while
HC-PBGFs are still relevant for specific wavelength-selective applications. Research
continues to optimize core geometry, cladding structures, and anti-resonant
mechanisms to further reduce loss and improve bandwidth.

Commercial Deployment and Industry AdoptionHCFs are transitioning from laboratory
prototypes to large-scale commercial deployment. Microsoft, for example, announced
plans to install 15,000 km of HCF cables for Azure data centers, highlighting their
adoption in low-latency, high-capacity networks. Key manufacturers include Corning,
Heraeus Covantics, YOFC, and Linfiber, reflecting a growing global supply chain.

Early adoption is also seen in high-speed financial networks, autonomous vehicle
communication, and specialized sensing applications.

Emerging Applications

Beyond telecommunications, HCFs are being explored for high-power laser delivery,
ultrashort pulse generation, and gas-filled fiber lasers, leveraging their low
nonlinearities and high damage thresholds. These fibers are also promising for
precision metrology, fiber gyroscopes, and quantum communication, where minimal
latency and low optical loss are critical.

Challenges and Future Directions

Despite progress, standardization, splicing techniques, and elimination of
contaminant-induced loss bands remain challenges. Multiple fiber designs are still
competing, and no single architecture has emerged as the industry standard. Future
trends focus on further loss reduction, integration with optical amplifiers for extended
wavelength bands, and scalable manufacturing to support widespread deployment.

In summary, hollow-core optical fibers are evolving rapidly, offering faster, lower-loss,
and broader-spectrum alternatives to conventional fibers, with growing commercial
adoption and expanding applications in both telecommunications and specialized
optical systems.

© 2026 CJC FIBRE CONSULTANTS - All rights reserved



Page 3/5

Article Content

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

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

In this paper, we comprehensively review the progress in the development of HCFs
including fiber design, fabrication and parameters (with comparisons to conventional
single-mode

Recent Progress in Development of Hollow-Core Fibers for ...

This study presents a follow-on review of the progress made in the development of
hollow-core optical fibers (HCFs) and their applications. It is a continuation of the
previous review

Hollow-core optical fibers: current state and development prospects

Recent advances in reducing optical losses and the prospects for telecommunication
applications of hollow-core fibers, issues of transporting high-intensity optical
radiation, and results on nonlinear

Emerging Trends in Optical Fiber: Hollow-core and

Discover the latest optical fiber trends in 2024: Learn how hollow-core and multicore
fibers will play a key role in supporting next-gen data transmission.

Hollow-core breakthrough

In summary, the demonstration of hollow core fibres with lower loss and broader
bandwidth than silica fibres represents a landmark moment in photonics.

Hollow Core Fiber: The Next Frontier in Ultra-Low-Latency Optical

One of the most significant advances in optical transmission technology in recent
decades is hollow core fiber. Rather than replacing conventional fiber, it is likely to
complement

Emerging Trends in Optical Fiber: Hollow-core and

These emerging technologies hold the potential to dramatically enhance bandwidth,
reduce latency, and improve performance in next

Hollow-Core Optical Fibers: Recent Advances and Applications
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This Special Issue aims to provide a comprehensive overview of the state-of-the-art
developments, understanding, and diverse applications of hollow-core fibers,
fostering further research and

Hollow-core optical fibers: current state and development prospects

Such success of optical fibers is largely due to the properties of fused silica, which is
the basic material used to fabricate both the cladding and the core of optical fibers.
The technology of optical fiber

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 ...

Hollow-core fiber

Hollow-core fiber (HCF) is a novel optical fiber technology with a hollow core, where
light propagates primarily through air or gas instead of traditional glass media. In
recent years,

Emerging Trends in Optical Fiber: Hollow-core and

Optical fiber technology has revolutionized telecommunications, data transmission,
and internet infrastructure over the past few decades. As demand

Optical Fiber Technology | Hollow core optical fibers: progress in ...

This Special Issue invites submission of research work on hollow core fiber
technology. It will address design, fabrication, optical transmission properties, and
connectivity of hollow core fibers
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Novel hollow-core optical fiber transmits data 45% faster with record ...

Despite the modern world relying heavily on digital optical communication, there has
not been a significant improvement in the minimum attenuation—a measure of the
loss of optical power

Advancements in Hollow-Core Fibers: Progress and Challenges

In this webinar, you''ll gain practical insights and firsthand perspectives on the latest
advancements in hollow-core fiber development—directly from one of the leading
experts actively
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Hollow-core fiber: The next leap forward for global network ...

At the center of a quiet technological revolution lies hollow-core fiber (HCF), a
development that may redefine how data is moved around the globe—and affect
everything from hyperscale data center
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