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Objective: High power multimode supercontinuum (SC) [1] sources for the mid-infrared (MIR)

SC are promising candidates for mid-IR SC generation in mid-IR

applications

»  Molecular fingerprinting [2] « SC generation In nonlinear fiber: Depending on relation between pump
. Medical surgery [3] wavelength and zero dispersion of fiber as well as pump pulse characteristics
+ Infrared microscopy [4] different nonlinear process such as self-phase modulation / four-wave mixing /
+  Environmental monitoring and LIDAR [4] soliton dynamics can lead spectral broadening.

« Soft glass fibers (fluoride): high intrinsic nonlinearity and wide transmission
band in the mid infrared (0.3 - 6 um)

« BUT: damage threshold of soft glasses is low! — Limits significantly power
spectral density

 Qur solution: use multimode (large core) fibers

Experimental setup and fiber parameters
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Fig 1. Experimental setup for supercontinuum generation in a 100 um core multimode indium fluoride fiber. Fig 2. Dispersion curve of indium fluoride fiber

Results : First demonstration of high power octave-spanning supercontinuum generation in a multi-mode indium fluoride fiber
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Fig 3. SC in 1-m and 2-m long MMF fiber with 100 um core as a function of different pump wavelengths. Corresponded beam profile of 2-m fiber output at different wavelength
bands are shown. Numbers on the profile photos represent the factor by which the SC signal was amplified.

Progress

Puplication: Zahra Eslami, Piotr Ryczkowski, Caroline Amiot, Lauri Salmela, Goery Genty,” Octave-spanning supercontinuum generation in a multi-
mode indium fluoride fiber”, Submitted to JOSAB

Obtained ECTS credits: 29/40

Planed secondment: ITME — M24-25 — 2 weeks

Future plan: SC study in Chalcogenide multimode fiber using high energy nanosecond and femtosecond pumping
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