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Single-wavelength transmission speed of
hollow fiber
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Overview

Hollow-Core Optical Fibers for Telecommunications and Data In this paper, we
comprehensively review the progress in the development of HCFs including fiber.

Key Takeaways

Hollow-core fiber has achieved a single-wavelength transmission speed of 1. 2 Tbit/s
over 20 km in a live network demonstration. Hollow-core fibers (HCFs) guide light
primarily through air or vacuum, significantly reducing optical nonlinearity and
dispersion compared to conventional solid-core fibers, which enables ultra-high-speed
data transmission.

In a recent demonstration by China Telecom, ZTE, and YOFC, a single-wavelength
rate of 1. 2 Thit/s was successfully transmitted over a 20 km hollow-core fiber link,
achieving a unidirectional total capacity exceeding 100 Tbit/s using multiple
wavelengths. This experiment represents a major milestone in optical
communication, demonstrating the potential of HCFs for ultra-high-speed, low-latency
networks.

Key Features of Hollow-

Core Fiber Transmission

Low Latency and Reduced Nonlinearity: Light propagates mostly in air, minimizing
interaction with glass and allowing higher power and faster transmission.
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Wide Low-

Loss Spectrum: HCFs can operate across a broad wavelength range, including C-band
and L-band, supporting multiple high-speed channels. High Spectral Efficiency:
Advanced modulation and wavelength-division multiplexing techniques enable single-
wavelength speeds of 1. 2 Tbit/s while maintaining signal integrity.

Transmission Distance: The current demonstration achieved 20 km, suitable for data
center interconnects and metro networks, with potential for longer distances as
technology matures. Applications and ImplicationsHCFs are particularly promising for
high-speed data centers, 5G networks, cloud computing, and Al-driven distributed
computing, where low latency and high bandwidth are critical. The technology is still
in development, but these breakthroughs indicate that hollow-core fibers could
gradually replace conventional fibers in scenarios demanding ultra-high-speed single-
wavelength transmission.

In summary, the current state-of-the-art single-wavelength transmission speed in
hollow-core fiber is 1. 2 Thit/s, achieved over 20 km, with ongoing research aimed at
extending distance, efficiency, and commercial deployment.

Article Content
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

1.2 Tbit/s Hollow-Core Fiber Breakthrough

Recently, the optical communication field witnessed an exciting breakthrough: the
successful experiment of hollow-core fiber communication achieving a single-
wavelength rate of 1.2

China Telecom with ZTE demo single-wavelength 1.2T bps hollow

This demonstration completed the hollow-core fiber deployment and large-capacity
transmission between China Telecom's Hangzhou Intelligent Computing Center and
Yigiao IDC.

Hollow-core breakthrough

For more than four decades, global communications have relied on silica-based, solid-
core, single-mode fibres capable of impressively low losses of about 0.14 dB/km at
1,550 nm (ref. 3).

Hollow Core Fiber - IEEE ComSoc Technology Blog
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It achieves a unidirectional transmission capacity of over 100Tbit/s and a
transmission distance of 20km in the field network. The hollow-core fiber cable,
independently developed by

UV-guiding hollow-core fibres

In a collaboration with the University of Ulm, we demonstrated low loss (0.13 dB/m)
at 300 nm, an excellent single-mode profile (M 2 = 1.03), and 60 mW CW
transmission without any damage in a

ZTE, China Telecom Launch World First Single-Wavelength 1.2Tbit/s ...

By undertaking the national key R&D project, we have demonstrated and verified the
hollow-core fiber and 1.2Tbit/s transport system in the field network, and can offer
detailed

New hollow-core fiber test pushes internet speeds to 1.2Tb/s

Chinese telecom and fiber-optics companies have achieved a major milestone in next-
gen communications, successfully demonstrating what is described as the world''s
first field trial of a...

ZTE assists China Telecom in launchin...

It achieves a unidirectional transmission capacity of over 100Tbit/s and a
transmission distance of 20km in the field network. The hollow-core fiber cable,
independently developed by

How will fiber and equipment vendors meet the increased demand for ...

Fiber optic network equipment vendors like Ciena and Nokia are preparing for
increased demand in 2026 by significantly ramping up production of high-speed
optical components (like 800G

How Fibre Optics Transmits Data at Lightning Speeds

Speed: Supports gigabit and terabit data rates for fast data transmission Distance:
Carries signals over very long distance links with minimal signal loss Reliability:
Provides stable

Hollow-Core Optical Fibers for Telecommunications and Data Transmission

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

The Future of Optical Communication: From Fiber to CPO - KAD

Explore the key technological trends driving optical communication, including CPO,
NPO, LPO, hollow-core fiber, multi-core fiber, and coherent optics.
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The FOA Reference For Fiber Optics

The usual fiber specifications are size (core/cladding diameter in microns),
attenuation coefficient (dB/km at appropriate wavelengths) and bandwidth (MHz-km)
for multimode fiber and chromatic and

Silicon Photonics CPO Breakthrough: The 2nd Optoelectronics

SiFotonics showcased silicon photonics products such as single-wavelength 200G
SiGe detectors and single-wavelength 200G silicon photonics integrated transmitter
chips for Al 1.6T applications.

AshwinD24"s gists - GitHub
GitHub Gist: star and fork AshwinD24''s gists by creating an account on GitHub.
7-cell hollow-core photonic bandgap fiber with broad spectral

Abstract: The limited spectral bandwidth achieved in state-of-the-art hollow-core
photonic bandgap fibers (HC-PBGF) has hindered its implementation in a wide range
of applications. Here we ...

Low-loss multi-mode anti-resonant hollow-core fibers

Abstract: In this work, multi-mode anti-resonant hollow-core fiber (AR-HCF) with 18
fan-shaped resonators is fabricated and characterized. The ratio of core diameter
over transmitted wavelengths ...
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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