7+1 to 1 pump/signal combiner for air-clad fiber with 15 um MFD PM
single-mode signal feed-through

Danny Noordegraaf, M. D. Maack, P. M. W. Skovgaard, S. Agger, T. T. Alkeskjold,
and J. Leegsgaard
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MOTIVATION

Polymer

AFused combiners for pulse amplification in Pump core -

air-clad photonic crystal fibers ®

ATypical LMA combiner technology

APolymer clad

Polymer-clad fiber
AFew-moded

Silica

g,
\g
“,

ST
§FPump cor

ANeed for air-clad combiner

AGlass outer clad

ASingle-mode “

0

ASupports 0.6 NA
Air-clad fiber

Crystal Fibre A alé\8EoAKoheras ASuperk

NI B€ T : Photonics

. .*° the power of light




COMBINER OVERVIEW

Pump fibers

Signal fiber : . .
Fiber bundle Taper element Delivery fiber

/

Taper ratio = 3.4
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MULTI-MODE TAPERING
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STEP-INDEX TAPERING

6 8 10 12 14 16
Core diameter [pm]

Crystal Fibre A aléA8EoAKoheras ASuperk N K . :. Photo n |CS

. .*° the power of light




STEP-INDEX TAPERING
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Taper ratio = 1.6
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PCF 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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DUAL CORE TAPERING
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DUAL CORE FIBER

Air hole
Step-index core Stress rod
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DUAL CORE VERIFICATION
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COMBINER FABRICATION

Pump fibers

7+1x1 combiner Delivery fiber

Signal fiber Ij

ASignal loss < 0.7 dB
APER > 20 dB
APump loss < 0.2 dB
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PULSE AMPLIFICATION

. =
DC-135/15-PM-Yb - —
—— —
Seed power: 130 mW
Pulse duration: 5 ps
Rep. rate: 80 MHz
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PULSE AMPLIFICATION
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RELIABILITY

Pump power: 28 W
Fiber gain: 21 dB
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