
Abstract:

The Optical Technologies Group at the University of Muenster (in collaboration with the Laser Physics and Nonlinear 

Optics Group at the University of Twente) is exploiting four-wave mixing for frequency conversion, transverse 

mode-conversion as well as for label-free and chemically selective coherent Raman scattering (CRS) microscopy. The 

talk will show recent experimental and theoretical advances on waveguide optics ranging from broadband supercon-

tinuum generation, over fiber-based rapidly tunable ultrafast parametric oscillators (FOPOs), up to ultrafast optical 

switching and spatio-temporal mode control. Also advances within vibrational spectroscopy will be presented which 

are based on the above FOPOs, but also on application-specific light detection schemes and adapted CRS methods, 

e.g., for achieving higher temporal, spectral or spatial resolution.
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become the Head of Laser Development at the Laserzentrum Hannover e. V., Germany, being involved in precision 

ultrafast material processing as well as in laser development for the gravitational wave detectiors GEO600, LIGO, and 

VIRGO. After almost being a decade in an industry-related research environment, Dr. Fallnich overtook responsiblity for 

the Optical Technologies Department at the German national metrology institute (PTB) in 2005. Then, in 2006 he took 

the chance to move back to academics, and is now a professor in the Institute of Applied Physics at the University of 

Muenster, Germany. Prof. Fallnich’s research focuses on ultrafast laser physics, nonlinear optical physics of guided 

waves, and coherent Raman microscopy
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