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Introduction

B Brightness enhancement in double clad fibers
B High single-pass gain (>30dB)
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Output Power

High single-pass gain (>30dB)
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Introduction

B Nonlinear Effects
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Introduction

B Transverse Mode Instabilities (TMI)
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Introduction

Output Power

Transverse Mode Instabilities (TMI)

TMI Threshold
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Introduction

B Transverse Mode Instabilities (TMI) §
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TMI Investigations

B TMI is sensitive to:
Bending
Mode excitation
Pump configuration

Photodarkening
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Fiber Design and Technology
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Fiber Design and Technology

B Enabled by low Yb doping
Reduced photodarking & longer fibers

Increase absorption length - Lower heat
load

‘ Overcome Limitations
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Fiber Technology Development

refractive index

Improvements in manufacturing
Longitudinal homogeneity
More material > 5km from one preform

Tailoring of index profile

_

Example preform only
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transverse position in preform

1S. Kuhn, S. Hein, C. Hupel, J. lhring, J. Nold, N. Haarlammert, T. Schreiber, R.
Eberhardt, and A. Tinnermann, "All-Solution Doping Technique for Tailoring Core
Composition toward Yb:AlIPO,:SiO,," in Advanced Solid State Lasers, OSA
Technical Digest (online) (Optical Society of America, 2015), paper AM4A.5.
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Fiber properties

MFD/um 20,6
NA 0,044
L/m 35
d/m 11
P/ kW 4.3
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Scaling Experiments

B Seeded by two wavelength

Spectral Intensity (dB)
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TMI Investigations

improved?
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Summary

B TMI Investigations with commercial fibers - nearly 3kW stable output power

B [Improvement of our own fibers—>

Nufern 20/400 IOF282 IOF267 | IOF244 IOF323
17 23,1 22,7 20,6 21,6

MFD/um

NAmean core 0,06 0,042 0,041 0,044 0,046

length /' m 13 30 30 35 35 35

dbending /M 0,6 0,3 0,14 0,14 1,0 0.5 1,1 1,1 0,8 0,4
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Fiber properties
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