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“Rocking at the nanoscale: Controlling and 
probing optically active nanosystems by 

nanoquakes on a chip” 
 

      Over the past more than 20 years, surface acoustic waves (SAWs) have been applied to probe and 
manipulate charge, spin, magnetic and optical excitations in condensed matter, in particular semiconductor 
heterostructures. In this field of fundamental and applied research, these “nanoquakes on a chip” provide a 
particularly useful and versatile tool for massively parallel addressing a broad variety of nanosystems at radio 
frequencies via strong acousto-mechanical and acousto-electric couplings. 
In my talk, I highlight our recent advances in the control and probing of fundamental physical properties in 
electrically and optically active hybrid nanosystems. First, I will discuss the contract-free measurement of 
photoconductivity in monolayer MoS2, the archetypical direct bandgap two-dimensional semiconductor directly 
grown on LiNbO3 [1]. Second, I will demonstrate that the dynamic acoustic field of a SAW modulates the sharp 
optical transition of a quantum dot and that the underlying sound-matter coupling allows for pressure sensing on 
the nanoscale [2-4]. 
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