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Abstract: We report anomalous to normal dispersion shift of a mid-infrared supercontinuum in a hybrid 

chalcogenide/silicon-germanium waveguide. We show that the waveguide‘s dispersion can be precisely tuned by 

controlling the thickness of a chalcogenide cladding layer. © 2019 The Authors     

  

On-chip mid-infrared (3-20 µm) supercontinuum (SC) generation has potential applications in many different fields such 

as bio imaging, environmental sensors and security [1]. Recently, the wide transparency window from 3 to 15 µm and 

CMOS compatibility of germanium, along with the prediction of great nonlinear properties [2-3], have attracted a growing 

interest toward germanium-based platforms and octave spanning SC generation up to 8.5 µm has been demonstrated in a 

silicon-germanium on silicon waveguide [4]. The spectral properties and the coherence of the generated SC strongly 

depend on the waveguide’s dispersion profile and a careful design of the group velocity dispersion is required. However, 

the actual dispersion of the waveguide produced by fabrication is often different from the target one, as it is sensitive to 

fabrication inaccuracies, surface contamination and the presence of defects. Post-process tuning mechanisms are therefore 

of great interest to adjust or correct a posteriori the waveguide dispersion to match the target value. Several approaches 

have been proposed for post-process tuning of optical properties in optical fibers [5-6] and photonic crystals [7-10]. 

However, the restricted number of design parameters makes post-process dispersion control of waveguides trickier. Here, 

we show that it is possible to fine tune the dispersion profile a posteriori by adding a chalcogenide cladding layer on top 

of a highly nonlinear silicon-germanium on silicon waveguide, introducing a simple post processing tool to control the 

supercontinuum dynamics and its properties.  

SC generation was first achieved in a 7 cm long 3.75 x 2.7 µm2 cross-section air clad waveguide. The waveguide, operating 

in TE single mode, was pumped in anomalous dispersion with ~200 fs pulses at 4 µm and 63 MHz repetition rate.  The 

resulting SC, spanning from 2.63 up to 6.18 µm, shows asymmetric profile and uneven amplitude across the spectrum, 

both typical of SC generation in the anomalous dispersion regime. A 1.26 µm thick coating layer of chalcogenide 

Ge11.5As24Se64.5 was then deposited by thermal vapor deposition. The chalcogenide clad waveguide was pumped with 

pulses with the same parameters as before at 4.15 µm. A narrower and smoother spectrum (with a -30 dB bandwidth 

extending from 3.1 to 5.5 µm), typical of SC generation in normal dispersion regime, was obtained. The SC generation 

process was simulated by numerically solving the nonlinear Schrödinger equation using the split-step Fourier method, 

obtaining a good agreement with experiments. Finally, a numerical analysis of the impact of the chalcogenide thickness 

on the dispersion was performed, showing that the dispersion properties can be finely tuned with a reasonable chalcogenide 

thickness resolution of ≈100 nm. These results introduce the deposition of a chalcogenide cladding layer as a simple post 

processing tool to trim the waveguide’s group velocity dispersion depending on the actual structure produced by 

fabrication. 
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