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Enterprise Standards for Hollow-Core
Optical Fiber

Overview
An RFS Guide to Hollow Core Fiber [Updated August 2026]Hollow Core Fiber (HCF) is
an advanced optical fiber technology designed to meet the growing demand.

Key Takeaways
Hollow-core optical fiber (HCF) is emerging as a next-generation fiber technology with
unique performance characteristics, requiring adapted testing, deployment, and
certification standards for enterprise networks.Key Properties and Performance
Metrics

HCF guides light through an air-filled core rather than solid glass, offering lower
latency, reduced chromatic dispersion, and minimal nonlinear effects compared to
standard single-mode fiber (SMF) (latency ~3.33 µs/km vs. ~4.9 µs/km in SMF) and
chromatic dispersion below 5 ps/nm/km (vs. ~17 ps/nm/km in SMF) . Attenuation can
be reduced below 0.11 dB/km, and the fiber supports a wider low-loss spectral region,
enabling ultra-wideband transmission . Nonlinear effects such as stimulated Raman
scattering are negligible, simplifying power optimization in high-capacity networks .

Testing and Certification Considerations

HCF requires adapted testing protocols because conventional OTDR and SMF-based
methods are insufficient. Key considerations include:

• Weak Rayleigh backscatter (~14–20 dB lower than SMF), which reduces OTDR trace
visibility and event detection .
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• Non-uniform backscatter coefficients due to microstructural variations and gas
infiltration, necessitating bidirectional OTDR analysis.

• High-reflection transitions at splices or SMF-HCF interfaces, creating potential OTDR
dead zones .

• Spectral attenuation measurements across the intended transmission band, often
starting in the S-band (~1450 nm), to detect bending and absorption anomalies .

• Dispersion testing remains important despite low chromatic and polarization mode
dispersion, ensuring signal integrity in latency-sensitive applications .
Deployment and System-Level Standards

Enterprise deployment of HCF involves:

• Fiber types: Photonic Bandgap Fiber (PBGF) and Anti-Resonant Hollow-Core Fiber
(AR-HCF) are commonly used, each with specific confinement mechanisms .

• Splicing and connectorization: Specialized splicing techniques are required for HCF-
to-HCF and HCF-to-SMF transitions to minimize reflections and insertion loss .

• System validation: Round-trip delay measurements and comparison with equivalent
SMF links are recommended to quantify latency reduction (~30%) .

• Amplification: Optical amplifiers must be compatible with HCF's low nonlinearity
and wide spectral range .
Emerging Standardization Efforts

While formal enterprise standards are still evolving, best practices are being
established through:

• Field trials and early operational deployments in data center interconnects, metro,
and long-haul networks .

• Alignment with ITU-T and IEEE recommendations for optical fiber testing and
deployment, adapted for HCF's unique properties .

• Development of an ecosystem including connectors, splicers, and amplifiers
tailored to HCF, as demonstrated by Microsoft's DNANF deployments .
Summary

Hollow-core fiber offers transformative advantages for enterprise networks, including
ultra-low latency, minimal nonlinear effects, and broad spectral bandwidth. Enterprise
standards for HCF focus on adapted testing, certification, and deployment protocols,
with attention to OTDR measurement adaptations, spectral and dispersion
characterization, and specialized splicing. While formalized standards are still
emerging, current best practices provide a robust framework for integrating HCF into
next-generation optical transport networks .
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Chromatic dispersion: the rate of pulse spreading, which can limit a fibre''s
information-carrying capacity An optical fibre consists of a

Hollow-core breakthrough

A hollow-core optical fibre which surpasses silica fibre''s long-standing limits and
provides an attenuation below 0.1

Hollow-core fiber: The next leap forward for global network ...

Rethinking light''s journey: What is hollow-core fiber? For decades, glass-core optical
fibers have carried the world''s information. But

Hollow Core Fiber (HCF): Ultra-Low Loss, High-Speed

In the ever-evolving landscape of fiber optic technology, hollow core fiber (HCF)
emerges as a
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In this
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What is Hollow-Core Optical Fiber? As the name suggests, hollow-core fiber varies
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The history of the development and current state of hollow-core optical fibers are
reviewed. The basic properties
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the limits of conventional optical
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In light of the recent advances in hollow-core fiber (HCF) design and manufacturing,
wide-scale deployments of this

Hollow-Core Fiber Breakthrough: Microsoft Achieves Low Loss

Microsoft-backed researchers have achieved a record-low signal loss in hollow-core
optical fiber, marking the most
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Steady progress in hollow-core fiber (HCF) technology raises the prospect of wide-
scale deployments. This paper characterizes the

Hollow Core Fiber: Fundamentals, Advantages, and the Road Ahead
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guide to Hollow Core Fiber
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Fiber is at the core of modern communication technology, with virtually every
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Rethinking light''s journey: What is hollow-core fiber? For decades, glass-core optical
fibers have carried the world''s information. But

Fiber Optic & Cable Standards Guide | FiberMania Standards

Fiber optic networks are built on well-defined standards that ensure quality,
performance, and interoperability. This

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

Introduction For decades, optical fibers have relied on a solid glass core to guide light
and have formed the

Hollow-Core Optical Fibers: Recent Advances and Applications

This Special Issue aims to provide a comprehensive overview of the state-of-the-art
developments, understanding, and diverse

Hollow Core Fiber (HCF): A Game-Changer for Optical

Hollow Core Fiber (HCF) represents a leap forward in optical communication
technology. With its ability to reduce

Hollow Core Fiber (HCF): Ultra-Low Loss, High-Speed Solution

In the ever-evolving landscape of fiber optic technology, hollow core fiber (HCF)
emerges as a groundbreaking

Hollow Core Fiber – Benefits & Applications | HOLIGHT

But what exactly is hollow core fiber, and why is it generating so much excitement?
In this post, we''ll delve into the

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

What is Hollow Core Fiber (HCF) Testing? | VIAVI Solutions Inc.
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Hollow core fiber offers transformative potential for optical networks by offering
unmatched speed and performance, but its successful
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Hollow Core Fiber (HCF) is an advanced optical fiber technology designed to meet the
growing demand for efficient,

Hollow Core Fiber (HCF) Deployment and Testing

Technical guide on the deployment and testing of hollow-core fiber (HCF) optical
fibers. Learn about their advantages,

ANSI/TIA-568.3-E: Optical Fiber Cabling and Components Standard

Scope: This Standard specifies performance, transmission, and test and
measurement requirements for premises optical fiber cable,

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

The Fiber Optic Association

There are a number of ways of finding out more about cabling standards. You can
buy a complete copy of the EIA/TIA or ISO/IEC

Fiber Testing Standards 2025 Guide for IEC and TIA Compliance

Stay compliant in 2025 with updated fiber testing standards for IEC and TIA. Learn
key procedures, documentation

Fiber Optic & Cable Standards Guide | FiberMania Standards

Published by the Telecommunications Industry Association (TIA), TIA-568.3-D sets the
performance requirements

Testing and Certifying Hollow Core Fiber: From Novel Physics to

To learn about how to correctly spec an OTDR for HCF test and how to perform the
bidirectional testing, results

Hollow-Core Fiber Specifications for Competitive Deployment in Regio ...

Steady progress in hollow-core fiber (HCF) technology raises the prospect of wide-
scale deployments. This paper

The FOA Reference For Fiber Optics
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Hollow core fiber (HCF) is exactly that - rather than a core formed of soliid glass, the
core of hollow core fiber is empty except for an
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ANSI/TIA-568.3-E: Optical Fiber Cabling and Components Standard

Scope: This Standard specifies performance, transmission, and test and
measurement requirements for premises optical fiber cable,
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In this paper, we comprehensively review the progress in the development of HCFs
including fiber design, fabrication
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