Hollow-core optical fiber for quantum
communication

Overview

Hollow core fibres (HCFs) are emerging as a revolutionary technology for quantum
communications, particularly in the distribution of single-photon-based quantum
keys. Recent demonstrations have highlighted several advantages of HCFs over
traditional glass-guiding fibres. The early version of HCF based on photonic-bandgap
guidance has not proven itself a reliable quantum. Although standard silica-core
single-mode fibers (SMF) have seen significant advances in recent decades, current
fiber-networks face capacity limitations due to increasing demand for lower latency
and higher data rates per wavelength band [6,7]. However, glass imposes a
fundamental physical limitation because light travels through it approximately 30
percent slower than through air. In standard silica. We address this by employing a
hollow-core fiber engineered for low-loss transmission at quantum dot wavelengths,
with measured loss of 0. 65 dB/km and potentially as low as 0.
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We demonstrate a quantum alert mechanism that uses quantum entanglement and
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Hollow-core fiber (HCF) promises to unify air-borne light propagation and non-line-of-
sight transmission, thus holding great potential for versatile photonics-based
quantum information...

Dec 11, 2025
Breaking isotropic symmetry: Polarization-dependent enhanced ...

Polarization purity and dispersion characteristics of nested antiresonant nodeless
hollow-core optical fiber at near- and short-wave-IR wavelengths for quantum
communications. |. AfxentiLijun Yu +5

Dec 19, 2025

© 2026 Eco-Thermal Computing & Micro-Modules - All rights reserved



Page 3/6

Hollow-Core Optical Fibers for Telecommunications and

Hollow-core optical fibers (HCFs) have unique properties like low latency, negligible
optical nonlinearity, wide low-loss spectrum, up to 2100 nm,
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We address this by employing a hollow-core fiber engineered for low-loss
transmission at quantum dot wavelengths, with measured loss of 0.65 dB/km and
potentially as low as 0.12 dB/km
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and have formed the backbone of global telecommunications. However,
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Hollow-core Photonic Crystal Fiber technology

GLOphotonics designs and produces gas-phase photonic components based on an
innovative hollow-core micro-structured optical fiber technology.
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Hollow core fiber marks a turning point in fiber technology. But first, there are
obstacles to overcome In Sept, 2025, Microsoft Azure announced it is
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This research demonstrates a significant advance in quantum communication
through the successful transmission of single photons via a specially engineered
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In this paper, we present a quantum-secured optical fronthaul architecture utilizing
hollow-core fiber and propose op-timized wavelength allocation for classica
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Hollow core fiber technology is being increasingly adopted for data center
interconnect between hyperscale campuses for Al, high-frequency financial trading,
gquantum communication, defense and
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In this letter, we propose and demonstrate a novel approach using hollow-core fibers
(HCFs) with widely separated low-loss windows to transmit strong classical light at
1550 nm alongside QD single
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We experimentally demonstrate the coexistence of three entanglement-based
quantum channels with carrier-grade classical optical
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