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Stable, coherent, broadband and bright sources of light are essential for a variety of appli-
cations, from spectroscopy to imaging and wireless communication. Supercontinuum genera-
tion offers a promising tool for these multidisciplinary uses, but challenges remain in terms of
optimizing shot-to-shot repeatability and spectral width. Furthermore, the nonlinear process
typically generates a “one size fits all” spectrum that results in wasted energy, hindering the use
of supercontinua in applications that require intense beams that only cover parts of the visible
bandwidth. In this talk, we show that spatial optimization of the pump beam may resolve all of
these challenges, as it has similarly improved the efficiency of second harmonic generation [1].

We extend the methods of [1] to the regime of supercontinuum generation. We use a spatial
light modulator to shape an originally Gaussian, 1 µJ, 50 femtosecond beam and then use the
shaped beam to generate a supercontinuum in a thin sapphire plate [2]. Our results, shown in
Fig. 1 (b), demonstrate custom tuning of peaks in the generated supercontinuum spectrum. We
hypothesize that spatially-optimized phase matching is responisible for this effect, and present
supporting theoretical simuations based on an open-source filamentation package [3].
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Figure 1: (a) Setup for generating supercontinua (SC) from shaped pulses in a sapphire plate; a
camera picture of the generated SC is shown in the inset. The angle of the spatial light modulator
(SLM) is greatly exaggerated. OAP stands for off-axis parabola and was used to collimate the SC
spectrum after the crystal. (b) SC spectra for various regimes of optimization.


