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Abstract: 
Soft condensed matter science is a particularly successful example of interbreeding between disciplines. Physics, 
chemistry, biology, material science, nanotechnology and engineering join forces to understand, describe, 
explain and predict the behavior of systems as diverse as colloidal suspensions and cell collectives. One of the 
reasons behind this success is the availability of a countless number of weapons that during the years have been 
developed and sharpened in all these fields to tackle - experimentally, theoretically and numerically - complex 
problems of different kind. In this talk, through examples drawn from my own research activity, I will show 
how the development of innovative optical techniques for the study of complex fluids and biological systems [1-
3] worked out as an effective fil rouge throughout my career prompting collaborative and inter-disciplinary 
research. Beyond briefly surveying recent results and achievements, I will describe in more detail experiments 
and numerical simulations aimed at understanding jamming and unjamming transitions in dense cell collectives 
in two and three dimensions [4-8]. Finally, I will present future perspectives and possible applications of my 
research, both on Earth and in microgravity [9]. 
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Im Rahmen des Vortrages findet eine Lehrprobe zum Thema 
„Brownian Motion: Theory and Experiment“ statt. 
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