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Integrated disruptive componentS for 2um fibre LAsers
ISLA

Passive Components
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Fused component design needs to be adapted to the challenges of working at

2um

* Larger bend radius at 2pum

*  Water absorption

* Increased absorption in some adhesives

* Limited selection of fibres — typically non-matching
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Image Courtesy of Peter Shardlow, ORC, Southampton
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Fused components manufactured;

* SM and PM 3dB splitters
* 7x1 combiners

* 790/2000nm WDMs

* 1210/2000nm WDMs

* 1550/2000nm WDMs View fom sice

@ 3mm 20mm 1.5mm depth

\ —_—

* Low Ratio (1%) SM and PM tap couplers

Input End  P1 (red) P2 {blue)  Output End

A 00000025 SANIEE(

* Packaged tapers for graphene coating trials

stm 76 mm " >200mm

Notes: 1. Serial numberis 8 numerical characters.
2. Slim Phousing, 300um sleeving full length.
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6x1+1 SM and PM pump combiner

2x1+1 SM and PM pump combiner

90/10 tap

7x1 high power pump combiner (2.1kW)

Components have been extensively tested by partners and no failures/

problems reported

4 Gooch &Housego
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* High power testing

e 7x1793nm pump combiners tested at >500W

* Very low loss device, testing limited by availability of detector

e No temperature dependent effects or failures
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Wavelength flattened devices developed to exploit wide tuning range of

thulium lasers
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Challenges at 2um

Verdet constants decrease with wavelength
* 1.efor TGG at 632 nm V =-134 rad/T. m,
* at 1064 nm, V = -40 rad/T. m

* At2000nm, V ~ 10 rad/T. m

Lack of suitable Faraday Rotators, lenses and fibres
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Measure Verdet constant and transmission using linearly polarised

supercontinuum source & OSA over 1200 — 2400 nm

TGG
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Isolators
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Isolators built from the best 3 performing materials, Bi-thin films, YIG

and Bi: YIG
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*Fibre-in, fibre-out package design using SM PM and non-PM fibres

* Adjustable heat sinks for high power applications (for external beam
dumps)

*Package can be adapted to be beam-out

? 4 Gooch &Housego
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Bi- thin film isolators
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YIG isolators B : 2
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Temperature testing

Isolation variation with operating temperature
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* FEA analysis of 1solators shows materials should be able to handle
> 50W CW

* Damage threshold of materials unknown (>20W)

e Collimators are limiting factor
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Summary

2 um fused couplers

* Splitters

* Taps

* WDMs
High power pump combiners
Wavelength flattened couplers

Isolators
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Fused Fibre Devices

* Further high power testing

*  PM wavelength flattened devices

Isolators

* Smaller package design

* Fibre-in, beam out for high power applications
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