Single-mode large-mode area fiber amplifier with higher-order mode
suppression and distributed passband filtering of ASE and SRS

Thomas Tanggaard Alkeskjold, Christina B. Olausson
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OUTLINE

¥, Motivation

¥ Fiber for resonant filtering
¥, Bending properties

v» Amplifier characteristics

¥, Conclusion
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MOTIVATION

v PM large-mode area Yb-doped fiber amplifier
v» ASE and SRS suppression
v, Higher-order mode suppression

v, Improved bending performance

**T. T. Alkeskjold, Optics Express (2009)
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INDEX-GUIDING FIBERS: PCF AND SIF

Transmission

Wavelength
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ADDING RESONATORS FORMS STOPBANDS

High-index resonators (rods)

w/0 resonators

f, \ W resonators

Wavelength

Like PBG fibers 1 Resonant condition:
\ Sstop = 2 d NA/(M+1/2)
Resonator modes are phase Linear dependence on
\ matched with the core mode _resonator diameter d

Transmission
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TWO DIFFERENT RESONANT STRUCTURES

s small resonators
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HYBRID FIBER DESIGN AND SIMULATIONS

0.6NA airclad (190um IC) 7cell 33um yb-doped core I
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Resonant structure R1 Resonant structure R2 Light leaks out through R2
(germanium 0.29NA) (germanium 0.29NA)
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NEAR FIELD @ 1064NM

MFD~27.5nm
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HOMS LEAK THROUGH RESONANT RODS
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HOMs leak near short-wavelength edge
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STRICTLY SINGLE-MODE FIBER
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Single-mode even though
PCF structure is MM
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BEND PERFORMANCE: PBG FIBER

Upper band Upper band
— ——
Lower band Lower band
) Fibre axis . : ) Fibre axis . :
Inside of bend outside of bend Inside of bend outside of bend i

** Birks et al., 2006
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BEND PERFORMANCE: HYBRID FIBER

Upper band (large rods)

Upper band (small rods)

P

Lower band (large rods)

Lower band (small rods)
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Inside of bend

** Birks et al., 2006
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BEND RESISTANT IF COILED CORRECTLY
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BEND SENSITIVE EDGES

Outside of bend
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BEND SENSITIVE IN OTHER DIRECTION
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AMPLIFIER CHARACTERISTICS - ASE
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