
Laura Cattaneo, PhD 

Max Planck Institute for Nuclear Physics, Heidelberg 

 

Short bio: 

Laura Cattaneo obtained her PhD in Physics from Politecnico di 

Milano in 2011, working on the fabrication and characterization 

of nanomaterials such as thin films, nanowires and nanoparticles. 

She was then a postdoc at Radbound University in Nijmegen 

(Netherlands), where she studied the optical properties of liquid 

crystals and a then at ETH in Zurich, where she contributed to the 

development of experimental techniques for the study of 

ultrafast processes in atoms and molecules down to the 

attosecond regime. Bridging the competences acquired in these experiences, from 

May 2020 she founded a new research group at the Max Planck Institute of 

Heidelberg, focusing on the ultrafast processes occurring in liquid crystals. 

 

Abstract: 

Liquid Crystals represent a benchmark material to study phenomena which occur 

across different states of matter, occupying a spot between solids and liquids. They 

self-assemble, giving rise to new phases of matter in which they show no positional 

order but long range orientational order. Smectic A phase for example forms layers 

of oriented rod-like molecules but lacks intralayer order. Dynamics in Liquid Crystals 

are well explored down to nanosecond time scales, but notably beyond this scale little 

is explored. In 2015 we demonstrated that very short optical pulses can excite the 

weakly bound electron clouds in LCs, initiating ultrafast collective molecular 

dynamics, in turn producing a Terahertz (THz) modulation of their refractive index. In 

this talk I will introduce the audience to the liquid crystal world and how we intend to 

study them at the ULCD group in the ultrafast time scale, from pico- down to possibly 

attosecond. Preliminary results on THz pump-optical probe measurements and 

technical approaches to expose LCs to strong field interaction for high harmonic 

generation processes, will be included in the discussion. 


