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Hollow-core optical fiber performance
testing standards

Overview

Introduction This paper explains the recommended guidelines for testing an installed
fiber optic system.

Key Takeaways

There is currently no formal industry standard for hollow-core fiber (HCF) testing, but
reliable performance characterization is achieved using adapted conventional fiber
test methods and specialized instrumentation.Current Status of HCF Testing
Standards

At present, no dedicated international standard exists specifically for hollow-core
fiber. Testing relies on adapting established single-mode fiber (SMF) principles to
account for HCF's unique properties, such as air-guided cores, lower Rayleigh
backscatter, and surface scattering from microstructured silica walls . Standards
organizations are evaluating HCF, but until formal specifications are published, field-
proven methods and validated instrumentation are the primary reference for
performance verification .

Key Testing Parameters

HCF performance testing focuses on several critical parameters:
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Optical Time-Domain Reflectometry (OTDR): OTDR testing remains central for
verifying continuity, measuring loss, locating events, and characterizing splices. HCF
requires high-dynamic-range OTDRs due to backscatter levels approximately 15 dB
lower than SMF . Testing is typically performed at 1550 nm and 1625 nm, as standard
1310 nm OTDR measurements are not relevant for HCF .

Bidirectional Analysis: To accurately measure attenuation and splice loss,
bidirectional OTDR traces are aligned and analyzed using the formula (AB-BA)/2. This
compensates for directional variations and ensures precise loss profiling .

Attenuation Profile (AP): Measurement of fiber loss along the link is essential to
confirm installation quality and long-term performance .

Chromatic Dispersion (CD) and Polarization Mode Dispersion (PMD): These
parameters are measured using specialized non-OTDR instruments to ensure signal
integrity in high-speed networks .

Optical Return Loss (ORL) and Reflectivity: Dedicated HCF analysis software allows
accurate measurement of ORL and splice reflectivity, which are critical for low-
latency applications .

Specialized Tools and Methodologies
HCF testing requires adapted or purpose-built tools:

* High-power OTDRs with extended dynamic range for long-distance characterization

* Uni- and bi-directional analysis software to extract key fiber parameters and
evaluate splice quality .

* Automated fiber inspection to ensure connector integrity and prevent
contamination .

* Integrated dispersion measurement platforms for simultaneous PMD, CD, and AP
characterization .

Best Practices

* Perform bidirectional OTDR testing and analysis to obtain accurate loss profiles.

* Use multiple wavelengths (1550 nm and 1625 nm) for comprehensive
characterization.
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* Validate attenuation, dispersion, and polarization parameters to ensure the fiber
meets performance requirements from day one.

* Employ field-proven instrumentation and software adapted to HCF's unique optical
properties to avoid misinterpretation of results .
Summary

While formal HCF testing standards are not yet established, reliable performance
verification is achieved through adapted SMF testing principles, bidirectional OTDR
analysis, and specialized measurement tools. Accurate characterization of
attenuation, dispersion, and splice quality is essential to ensure low-latency, high-
performance operation in data center interconnects and next-generation optical
networks .
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