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%, MODAL INSTABILITI

A thermal-induced process
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Evolution of the modal content into an air-silica LPF (A =30 pm) LPO1 mode intensity distribution
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FULLY-APERIODIC

Evolution of the modal content into an air-silica LPF (A =30 um) LPO1 mode intensity distribution
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REPUSIL manufacturing process

Powder sintering and vitrification Assets
High optical quality
Production of large volume
Unique stack and draw

Schuster et al. (2014) [ Cost effective fabrication I

Control of the index-matching

Gain region diameter (um)
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Yb-doped matenal Passwely doped glass

Device: Interfiber Analys1s IFA-100
Accuracy: +1.104
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Yb-doped material

Passively doped glass

Core size Yb-doped FA-LPF
40u average

Air-clad diameter
210 um — NA=0.45

Rod-type outer diameter
1.2 mm
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PRELIMINARY RESU
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Y g What about thermal pre-co
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FA-LPF vs LPF at 2um
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Yé ; INITIAL INTUIT

Transverse RI profile for cold fibre Transverse RI profile under severe heat load

(Q =0W/m) (Q>>)

Indice de réfraction
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Position radiale Position radiale

Expected transverse RI profile under
severe heat load

(Q>>)

Intuitive pre compensated transverse RI
profile for cold fibre
(Q = 0W/m)

Indice de réfraction
Indice de réfraction

Position radiale Position radiale

Two main problems: the fibre doesn't propagate FM when the fibre is cold

A 1x10° accuracy on RI value is required for each material whereas the current technology provide

1x10to the very best 0
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TOWARD REALIST
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FA-LPF FA-LPF-19 FA-LPF-18

EA-LPE-15 FA-LPF-12 FA-LPF-5
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% EFFECTIVE SINGLEM

.Dépression de 2x10* L N B
400 + B Qmin |-
i r r ® Qmax|
350 |- .
Limits are fixed __ _-
b ’g 300 192W/m ’
y E 250 | 238W/m r |
- v i
Qmin: 'y, =80% © I T
T 200 |-
o 234W/m
Qmax: AI'=30% = 150 [
E B 232Wim 7
100 | ' 195W/m —
]
50 _
0 1 1 1 I 1 I 1 I 1 l
LPF FA-LPF FA-LPF-19 FA-LPF-18 FA-LPF-15 FA-LPF-12 FA-LPF-5

designs

15



Yé; A STRONG IMPA
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CONCLUSION

-

FA-LPF design is intrinsically less sensitive to thermal loading \
First laser demonstration of non filamented Yb-core FA-LPF

CW emission: 252W @M?=1.4 — 1, ..., = 63% (MI threshold at 95W)
Q-switch emission — 41W-0.82m] @50kHz (MI threshold at 70W)
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v Advanced but realistic designs can push away MI threshold
k provided material RI is accurately controlled /
PROSPECTS
4 -

v Improve of the active/passive materials index
v Demonstrate Tm-doped FA-LPF and pre-compensated FA-LPF

experimentaly
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RESULTS CAN IMMEDIATELY BE TRANSPOSED AT 2Mm, WOULD THERE BE AN
ACTION IN THE FRAME OF COST MP1401°?
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