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Nonlinear optics in multipass cells and 
dual-comb spectroscopy

χ(3) based nonlinear effects were extensively demonstrated in multipass cells over 
the last 6 years providing and establishing the field of χ(3) multipass nonlinear optics 
[1,2,3] (also see schematic summary-picture below). This talk is going to address the 
recent developments in this field including further peak and average power scalability 
towards sub-Joule energies and kW-level average power. 
Moreover, the first proof-of-concept demonstration of χ(2) multipass nonlinear optics 
[4] where free space birefringent phase matching and quasi-phase matching can be 
realized with nearly all types of nonlinear materials is also going to be presented in 
this talk, for the first time. 

Additionally, the highest peak power 
fully passive dual-comb laser system 
based on the thin-disk technology is 
going to be shown including the 
experiments on acetylene 
spectroscopy and its possible 
extension into the deep UV and XUV 
ranges. 
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