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Optical Attenuation in Fibers
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Finding the Right Component for the Right Use

Problematic Contribution

® Different technologies (dopant ® Development of a test bench.

nature, concentration, profiles)
may offer similar ground ® Characterize under Y radiation

performance but very different a variety of optical fibers.
in-flight behaviors.

® (Gather the results in an online

e Optical fibers :a heterogeneous database, “RadFiber”.
radiation response.




poe @ < UPVD €cnes

Global Architecture of the Test Bench
(attenuation mode)

® Radiation-Induced
Attenuation (RIA)

from 400 nm to
1550 nm.

Thick black lines :
multimode optical
patch chords.

photodiode.
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¥
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Example of Measurement Showing Two Spectra
Obtained from Each Photodiode, PDa« and PDRes
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Global Architecture of the Test Bench
(extinction ratio mode)

For Polarization
Maintaining
Fibers.

® Measure the
Mode crosstalk
Scramblef between the 2
orthogonal
principal
propagation axes
of light in a PMF.

Monochromatorn
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Test Bench Close View

| m

, .




poe @ < UPVD €cnes

Test Bench Overview

® | rack case with electronics @ ptop computer.
and power supplies.
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The Samples And Their Geometry

Fibers are wound on
unstressed spools.

Spool geometry is
calculated to minimize
dosimetry error.

Designation

MO-01-33
MO-01-54
MO-02-51
MO-02-52
MO-02-53
MO-02-54
MO-02-55
MO-03-51
MO-03-52
MO-04-51
MO-04-52
MP-01-51
MP-01-52
MP-02-51
MU-01-51
MU-01-52
MU-02-53
MU-02-54
MLU-03-51
MU-03-52
MU-04-51
MU-04-52

Fiber type

MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
MOnomode
Polar. Maintain.
Polar. Maintin.
Polar. Maintain.
| Mutiimode |
MUtlimode
MUltimode
MUltimede
MUltimode
MUltimede
MUltimode
MUltimode

Remark

Rad-Hard
Rad-Hard
Rad-Hard
Rad-Hard
Rad-Hard
Rad-Hard
Rad-Hard
Pure Silica Core
Pure 3ilica Core
Ultra Low Loss
Ultra Low Loss

Rad-Hard
Rad-Hard
Rad-Hard
Rad-Hard
Power Trans.
Power Trans.
Power Trans.

Power Trans.

Dose rate Dose steps or Campaign

(krad/h)
0.716

0.309
4
0.3
I
I
I
0.765
0.339
0.854
0.3

0.3

0.3
0.787
0.315
0.695
0.295
0.766
0.310

range (krad)
3,15.3,31,46.6, 48

44.1,48
16,28, 48
48
in situ 0-26
in situ 0-26
in situ 0-26
3, 16.2, 33,468
19.8,48.6
8.0
9.5
16,28, 48
48
16
16,28, 48
48
13.5,29.7,51.3
18.9, 45
13.5,27.9,45.9
18,43.2
15.3,30.6,49.5
20.7,45.9

#
2

L
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Radiation-Induced Attenuation of a
Rad-Hard Fiber as a Function of Wavelength
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RIA obtained on a commercial Rad-Hard monomode fiber as a function of wavelength.
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Radiation-Induced Attenuation of a
non Rad-Hard Fiber as a Function of Wavelength
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RIA obtained on a commercial non Rad-Hard monomode fiber as a function of wavelength.
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Radiation-Induced Attenuation of a
non Rad-Hard Fiber as a Function of Wavelength
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RIA obtained on a commercial non Rad-Hard multimode fiber as a function of wavelength.



= anEEe T

f=s @ < UnvD €cnes

Continuous Fiber Monitoring
With In Situ Measurements
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RIA vs time and wavelength
obtained on a commercial

Rad-Hard monomode fiber.
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Temperature Effect On RIA




= anEEe T

f=s @ < UnvD €cnes

Temperature Effect On Annealing
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Optic Fiber Data under Radiation
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Welcome to Radfiber - Optic Fiber Data under Radiation
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Optic Fiber Data under Radiation
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Conclusion

Irradiations with in situ measurements at

various temperatures.

At certain wavelengths non rad-hard devices
can be harder than rad-hard fibers.

Results gathered in an online database which

allows to extract specific data according
to user choices and

permits to compare the performances of
numerous fibers in order to select the
right one for a given space mission.

Perspectives

Use of optical switches to test
several fibres simultaneously.

Make the database bigger and
opened to everyone through
collaborations with
manufacturers, industries and
agencies.
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