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Defect generation mechanisms
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Defect generation mechanisms
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REDFA hardening strategies

1- Use of alternative fiber compositions and/or fabrication processes

_ n All these techniques allow to
[1] ° Hydrogen loading reduce the RIA by limiting the
* Cerium co-doping T defect generation and then limit the
[2] « RE Nano-particles doping REDFA gain decrease
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[1] S, Girard, Opt, Express Vol. 20, Issue 8, pp. 8457-8465 (2012)
[2] J. Thomas et al, Opt. Express 20, 2435-2444 (2012)
[3] G. De Angelis et al Adv. Space Res. 34(6), 1395-1403 (2004).
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Principle of PSO (Particle Swarm Optimization)
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Principle of PSO (Particle Swarm Optimization)

Russel.C.Eberhert

Swarm of birds
CEA 14 décembre 2021 _



Principle of PSO (Particle Swarm Optimization)

Russel.C.Eberhert

Swarm of birds
CEA 14 décembre 2021 _



Principle of PSO (Particle Swarm Optimization)

Russel.C.Eberhert

Swarm of birds
CEA 14 décembre 2021 _



Principle of PSO (Particle Swarm Optimization)

Russel.C.Eberhert

Swarm of birds
CEA 14 décembre 2021 _



Principle of PSO (Particle Swarm Optimization)
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Principle of PSO (Particle Swarm Optimization)
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E Principle of PSO (Particle Swarm Optimization)
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Principle of PSO (Particle Swarm Optimization)
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Fiber

properties
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properties,...)
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Effects
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The addition of the Hardening by system strategy in complement of the
conventional component hardening improves the amplifier response to

radiations
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AlRBUS "7, Astrix® : A flight proven solution -

‘ Satelhte JPSS 4 . 18 Satellites flying Astrix.

Gyro.: 1 Asjrix 120 &/ 68 channels cumulating

Orbit : LEO » Y .. + 278 years in fight ) . .
 Launch 18/11/17 g T . st ’1.720 000 hdurs ON < 3 Satellite : Kazsat2+

Time in orbit : 0.2 year Gyrp : 1 Asfrix 120

. % .. 3lQybit : GEO
Satellites : Galileo 1,2 &34 e g Launch 15/07/11

{5 Gyro =4 x 1 Astrix 120HR N "o <&, : " " |Time in orlit : 6.54earé

! Orbit; MEO . v o :
"Launch 21/10/11 & 12/10112 ' -
:, Time in‘Orbit : 6.3 years'& 5 3 years e

" ~No anomaty

Satellites : Sentinel 1A/1B.
) 3 _ ' Gyro : 2 x 1 Astrix 120
;! | Satellites : Pleiades 1A,&1B ) - Orbit *LEO
;; Gyro 2 x 1,Astrix 200 - Launch : 04/04/14 ;
i |Orbit : LEO r 2 - - % ~Time in orbit : 3.8 & 1.8 years
i | Launch - 17/12111 & 0111312 ’ ‘ |
* [Time in orbit - 6.1 years & 5.2 yeags / Satellite ;COMS
L ¢ o e Gyreé 3 Astrix 120 HR |
Satellite : Gaia * ( % Orbit : GEO
Gyro : 3 Astrix 120HR Launch 27/06/10
Orbit : Lagrangé™.2 point ; = 5 : ‘nme X orbit 47.6 years
= Launch : 1?/12/18 ' ’ b )
1 h“’“e Ll A ” : 21 Sateliites.: Spot 6/7 &
; : HSatellites » Sentinel 24/2B™ | | Mohammed VI-A

rs Satellge : Plancks | | ’ Gyro:2x 1 Astrix200 _*|Gyrg: 3x 1 Asrif120 * .

Gyro : 1 Astrix 120 Orbit : LEO., :
Ll FR K. Orbit : LEO
QN | Orbit: Laorange Lopojat [Laurich : 23/06/15°& 07403/17 | || aunch - 09109/12, 30/06/14, 08/11/1

-
¥ | Launch? 20/05/09 — end : 08/2913 ;
aunc / end : 08/29 ; Jime inggbif: 2.6 & 0.9 yeais_' Time in orbit 5.4, 3.6 & 0.2 years

24/01/2018 Time in orbit : 4 2_years

Figure 28. Astrix® fiber optic gyro space fleet (last update: 01/24/18). Image created by Airbus for this article. Used with permission.

Sylvain Girard et al ‘Recent advances in radiation-hardened fiber-based technologies for space applications,” journal of Optics, 20, 9 (2018)
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