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Stimulated Brillouin Scattering (SBS) is one of several nonlinear effects that limit the power scaling in
high power delivery fibers and fiber amplifiers[|]. We demonstrate experimentally that by controlling
the input mode excitation in a multimode fiber (MMF), significant increase in the SBS threshold can be
achieved, while maintaining a high beam quality. We used a spatial light modulator (SLM), to shape the
incident wavefront of a laser beam launched into a MMF such that the output is focused to a diffraction-
limited spot (see schematic in Fig.1a), which can be collimated using a lens. The SBS threshold for this
excitation (Fig.1b) was 3.8 W, higher than that for fundamental-mode-only excitation (2.4 W) by 1.5
times. This increase in SBS threshold upon multimode excitation is a result of reduced intermodal SBS
gain[2]. An even higher (2.3x) SBS threshold (5.6 W) was obtained when the focused spot was offset
from the fiber axis by 5 um (Fig. 1c), a result of increased excitation of higher order modes due to axial
symmetry breaking. We calculated the SBS threshold for various offset distances using our newly devel-
oped multimode SBS theory[2]. The SBS threshold increases monotonically with the offset distance (see
Fig.1d) and the experimental data agree well with the theory predictions. Our results strongly suggest that
wavefront shaping of signals in MMFs provide an efficient path for SBS suppression, while preserving

the spatial coherence of light for a narrowband seed.
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Figure 1: (a) Schematic for obtaining a focused spot (with possible axial offset, d) at the output of a
MME. The experimental results for (b) on axis and (c) off-axis focusing show increased SBS thresholds.

(d) Theoretical prediction of SBS threshold compared to experimental data for various offset distances
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