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Context

Light transfert
(telecom, sensing)

Coating (250 µm)

Cladding (125 µm)

Core (≈10 µm)
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Objectives

Compare the kinetics of 10 different commercially
available OF (3 manufacturers) exposed to 100 kV X-Rays,
including ULL fibers (Ultra Low Loss).

• 2 dose rates : 6 Gy/s and 0.6 Gy/s
• 2 TID : 100 kGy and 10 kGy
• Temperature : ≈25°C
• Wavelength : 1535 nm (+ Spectral IR)
• SMF

Demonstrate their potential use and limits in harsh
environments for data transfer and sensing

Measure the Radiation Induced Attenuation (RIA)
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Setup

Build-in device : laser and detector
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Overall results : 1535 nm

Dose rate  6 Gy/s
TID = 100 kGy

Dose rate  0.6 Gy/s
TID = 10 kGy
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Type I – Germanosilicate optical fiber without P-codoping
1535 nm

Spectral
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Ge-NBOHC 
GeX
GeY

Ge-STH
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Type II – Linear-like kinetics
1535 nm

Spectral
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Type III – Phosphorus-codoped optical fiber
1535 nm

Spectral
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P1
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1535 nm

Dose rate  0.6 Gy/s
TID = 10 kGy

Dose rate  6 Gy/s
TID = 100 kGy
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Type IV: Ultra-sensitive optical fibers (ULL)
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Type IV: Ultra-sensitive optical fibers (ULL)
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Conclusion
Not all telecom fibers are equals when it comes to 
radiation:

Type I – Germanosilicate optical fiber without P-codoping

Type II – Linear-like kinetics

Type III – Phosphorus-codoped optical fiber

Type IV: Ultra-sensitive optical fibers (ULL)

 Reveals how the evolution of the fiber manufacturing
techniques pushed by the telecommunication market could
affect the fiber radiation response.

Highlights the difficult use of commercial fibers in
radiation-demanding applications such as those associated
with New Space.
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Long period measurement : ULL
Max loses at ≈3 kGy

Up to 2 MGy
 Kinetics during the decreasing phase of ULL

1) Continuous decreases until stabilized 
2) Decreases then continuous increase (250 kGy)

Metastable defect recovery 

ON-OFF radiation sensor
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