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MOTIVATION

ÅFused combiners for pulse amplification in

air-clad photonic crystal fibers

ÅTypical LMA combiner technology

ÅPolymer clad

ÅFew-moded

ÅNeed for air-clad combiner

ÅGlass outer clad

ÅSingle-mode

ÅSupports 0.6 NA

Air-clad fiber

Polymer-clad fiber

Pump core

Silica

Pump core

Polymer



Crystal FibreÅ aeroLASE Å Koheras Å SuperK

COMBINER OVERVIEW

Taper ratio = 3.4

132 µm400 µm

Fiber bundle Taper element Delivery fiber

Pump fibers

Signal fiber
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0.6 NA

MULTI-MODE TAPERING

< 0.1 dB 

loss

420 µm

0.15 NA

M. D. Nielsen, Photonics West (2008)

DinÅ NAin = DoutÅ NAout
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STEP-INDEX TAPERING
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STEP-INDEX TAPERING
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PCF TAPERING
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DUAL CORE TAPERING
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DUAL CORE TAPERING
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Air hole
Step-index core Stress rod

DUAL CORE FIBER
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DUAL CORE VERIFICATION
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COMBINER FABRICATION

Taper element Delivery fiberFiber bundle

Pump fibers

Signal fiber
7+1x1 combiner

ÅSignal loss < 0.7 dB

ÅPER > 20 dB

ÅPump loss < 0.2 dB



Crystal FibreÅ aeroLASE Å Koheras Å SuperK

7+1x1

DC-135/15-PM-Yb

PULSE AMPLIFICATION

Seed power: 130 mW

Pulse duration: 5 ps

Rep. rate: 80 MHz

1064 

Seed
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PULSE AMPLIFICATION

M2 < 1.1
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Seed power: 130 mW

Pulse duration: 5 ps

Rep. rate: 80 MHz

PER: >18 dB
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RELIABILITY

Pump power: 28 W

Fiber gain: 21 dB


