
Radiation Resistance of Optical Cables

Article Overview

Radiation-resistant optical cables are specially designed fibers and assemblies that maintain signal integrity

under high radiation doses and extreme environmental conditions.

Overview

Radiation-resistant optical cables, also known as rad-hard or rad-resistant fibers, are engineered to withstand

ionizing radiation without significant degradation in performance. These cables are critical in nuclear power

plants, space missions, high-energy physics laboratories, and medical facilities where standard optical fibers

would suffer from radiation-induced attenuation (RIA) or mechanical failure .

Key Features

o Radiation Tolerance: Designed to endure high cumulative doses, often in the range of 1-10 MGy (SiO2),

depending on the fiber type and coating .

o Temperature Resistance: Coatings such as polyimide, acrylate, or aluminum allow operation at temperatures

up to 400?C .

o Fiber Types: Both single-mode and multimode fibers are available, with pure silica cores and doped

claddings to optimize radiation resistance .

o Mechanical Configurations: Options include bundles, bifurcated bundles, fan-outs, hermetic feedthroughs,

and sapphire-sealed ends for specialized applications .

o Signal Integrity: Fibers are designed to minimize radiation-induced attenuation, ensuring reliable data

transmission in harsh environments .

Applications

o Nuclear Facilities: Instrumentation, control, and communication systems, including radiation monitoring and

safety systems .

o High-Energy Physics Labs: Data acquisition and distributed sensing in particle accelerators and

experimental setups .

o Aerospace and Space Missions: Optical links in satellites and spacecraft exposed to cosmic radiation .

o Medical and Industrial: Radiation-hardened fibers for imaging, diagnostics, and monitoring in radiative

environments .

Commercial Solutions

o Axon' Cable (Axorad(R)): Offers radiation-resistant cables suitable for standard or inert atmospheres,

combining radiation tolerance with mechanical flexibility .
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o SEDI-ATI: Provides custom fiber assemblies, including single-mode and multimode fibers, with specialized

coatings and configurations for nuclear and high-radiation applications .

o Exail: Develops rad-hard fibers with aluminum, polyimide, or acrylate coatings, capable of operating at high

temperatures and cumulative radiation doses, suitable for distributed sensing and monitoring .

o Prysmian (ULTROL(R) 60+): Offers fiber optic cables for nuclear energy facilities, engineered for

long-term radiation and thermal endurance, meeting rigorous safety and performance standards .

Considerations for Selection

When choosing a radiation-resistant optical cable, consider:

o Radiation dose and type (gamma, neutron, or mixed fields)

o Operating temperature range

o Required fiber type (single-mode vs. multimode)

o Mechanical and environmental constraints (flexibility, hermetic sealing, chemical resistance)

o Signal performance requirements (attenuation, bandwidth, and reliability) Radiation-resistant optical cables

are essential for maintaining reliable communication and sensing in environments where conventional fibers

would fail, ensuring safety, operational efficiency, and long-term durability in extreme conditions .

Manufacturing Radiation Hardened Fibers Manufacturers have developed solutions with high levels of

radiation

To improve radiation resistance of pure silica core fibers, it is necessary to minimize the number density of

these intrinsic defects.

The optical properties of fiber waveguides can be degraded by exposure to nuclear radiation, primarily

through the

We review the effects of ionizing radiation on various types of optical components including optical fiber

sensors and summarize

It also surveys the current research on radiation-resistant fiber optic design, including doping and

manufacturing

This paper examines optical fiber radiation damage mechanisms, encompassing ionization

Fiber optic Cable Producing radiation-resistant optical fiber cords Optical fibers gather numerous advantages

encouraging to
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Axorad&#174; radiation resistant cables can be used as power cables, instrumentation cables, control cables

and sensor cables in nuclear

Understanding the effects of radiation on optical fibers and exploring methods to mitigate these effects is

Definition: optical fibers which exhibit relatively little performance degradation when exposed to high-energy

gamma or other

Fiber optic cables are used extensively for remote monitoring in applications under extreme conditions, such

as at high

The study explores the origins of these losses and the radiation-induced BFS and RFS levels. Post-mortem

analyses,

When optical fibers are exposed to ionizing radiation such as energetic electrons, protons, neutrons, X-rays,

Y-radiation, etc., they

Behavior of optical fiber in radiative environments can be complex Dependent on many variables including

dose rate, temperature,

These features allow the optical fiber to simplify the instrumentation systems for in-vessel inspection, as long

as

Radiation-induced attenuation (RIA) is a key performance characteristic of optical fibers intended for use in

radiation environments. It

Web: https://kremgroup.co.za

Page 3/3


