
Low latency optical fiber

Article Overview

Hollow-core fiber (HCF) cables are the leading technology for low-latency optical transmission, offering up to

30% faster signal propagation than conventional solid-core fibers.

Hollow-Core Fiber Technology

Hollow-core fibers (HCF) guide light through an air-filled core rather than solid silica, significantly reducing

latency. Light travels approximately 50% faster in HCF compared to standard solid-core fibers, resulting in a

latency reduction of about 1.54 microseconds per kilometer . Linfiber Tech's LinearCore(TM) and Lightera's

AccuCore(TM) are examples of commercial HCF solutions, achieving 30% lower latency and supporting

high-capacity transmission over long distances . HCF also offers low loss, low dispersion, and low

nonlinearity, simplifying optical signal processing and reducing the need for amplifiers or repeaters .

Performance Metrics

o Propagation delay: Roughly 5 microseconds per kilometer for conventional fiber; HCF reduces this by ~30%

.

o Loss: Linfiber's commercial HCF cables achieve 0.5 dB/km in C+L band, with O-band products under 1

dB/km .

o Bandwidth: HCF supports ultra-high capacity, demonstrated with 128 Tb/s full-duplex single-fiber

transmission over 20 km .

o Latency-sensitive applications: HCF is ideal for high-frequency trading, AI/HPC clusters, and data center

interconnects, where every nanosecond counts .

Deployment Considerations

While HCF provides significant latency advantages, overall network latency also depends on fiber path length,

switch hops, transceiver behavior, FEC, and topology . Proper planning includes:

o Minimizing physical cable length and avoiding unnecessary loops.

o Using compatible connectors and fusion splicing techniques for low-loss terminations.

o Considering environmental factors such as temperature, moisture, and mechanical stress, which HCF cables

are engineered to withstand .

o Integrating with existing infrastructure, as HCF cables are compatible with standard indoor/outdoor

deployments .

Applications
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o High-frequency trading: Nanosecond-level latency reduction can provide competitive advantages .

o AI/HPC networks: Low-latency interconnects improve GPU cluster performance and storage backbone

efficiency .

o Data center interconnects: HCF enables longer spacing between data centers with fewer amplifiers, reducing

energy consumption and system cost .

Summary

Low-latency optical fiber cables, particularly hollow-core fibers, are transforming high-speed communication

by reducing propagation delay, supporting high bandwidth, and simplifying optical signal processing. When

combined with careful network design, HCF enables ultra-fast, energy-efficient, and reliable connections for

latency-critical applications.

NTT laboratories are engaged in the research and development of technologies to overcome

Abstract Optical Fiber as a transmission medium is now playing a major role in communication industry. A

low latency is a vital

What Creates Low Latency This is what is getting "quant" traders exercised over latency and why there is a

substantial market for the

Pay-as-you-grow DWDM transponder solutions deliver end-to-end transparency of data, with

sub-microsecond latency, suitable for

Learn about latency in optical transceivers. Discover how latency affects network performance and solutions

for high

Conclusion Hollow-core fiber is poised to transform inter-data-centre connectivity by slashing transmission

For instance, a hollow-core fiber that is 47% faster and lower loss than SMF could reduce the need for

In the 1960s, engineers found a way of using the same technology to transmit telephone calls at the speed of

light. The speed of light

Hollow-core optical fibers (HCFs) have unique properties like low latency, negligible optical

This work establishes a benchmark for next-generation high-speed, low-power, and low-latency optical

interconnects
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Discover how hollow-core optical fiber reduces latency, boosts data speed, and revolutionizes

telecommunications for

Calculate speed of light in fiber latency: about 5 us/km one way or 0.005 ms/km, plus FEC, transceiver and

switch

In summary, the demonstration of hollow core fibres with lower loss and broader bandwidth than silica fibres

Minimizing latency on optical transport links between data centers depends on three factors

This work proposes an all-optical fiber sensing architecture with in-sensor computing that achieves & lt;3 ns

Hollow-core fiber has moved well beyond niche technology status. While low latency

Web: https://in-au.co.za
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