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Abstract 

Acoustic field can manipulate and assemble particles with little requirement on the specific 
properties, unlike magnetic fields or optical fields. Traditionally, acoustic manipulation relies on 
the energy well created by the so-called nodal points or line. To manipulate many objects 
independently, a large number of transducers are needed. However, by simply revisiting the 
original experiment conducted by Ernst Chladni in 1797, it is possible to create highly nonlinear 
but controllable acoustic fields using a single transducer with some modern tweak.  This talk will 
present our work on single transducer acoustic manipulation that can manipulate many particles, 
for trajectory following, pattern transformation, or swarm formation. The discussion will cover 
three settings, motion of particle on a plate, motion of levitated particles, and our recent 
discovery of motion of particles underwater. 
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