
S P E C I A L  G U E S T  L E C T U R E 

I will discuss how coherent electromagnetic 
radiation, when tuned to collective modes 
in quantum materials, can be used to 
induce unexpected dynamical phases. The 
core idea is that when uncoupled normal 
modes are driven nonlinearly, these start 
interacting, creating complex correlation 
that are absent in equilibrium. interactions 
that are subdominant in equilibrium. 
Nonlinear phononics/magnonics/plasmonics 
takes inspiration from nonlinear optics 
to coherently control materials function. 
Potential applications to memory energy 
devices will be discussed.
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Andrea Cavalleri is the founding director of the Max 
Planck Institute for the Structure and Dynamics of 
Matter in Hamburg (Germany) and a professor of 
Physics at the University of Oxford (UK). He received 
a PhD in electrical engineering from the University 
of Pavia (Italy) and held postgraduate and research 
staff positions at the University of California San 
Diego, and at the Lawrence Berkeley National Lab-
oratory. He joined the Oxford faculty in 2005, was 
promoted to Professor of Physics in 2006 and joined 
the Max Planck Society in 2008.


