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Part 1. Atomization of an acoustically levitated droplet: Experimental
observations of myriad complex phenomena

ABSTRACT: This study reports the dynamics of a droplet levitated in a single-axis acoustic levitator. The deformation
and atomization behavior of the droplet in the acoustic field exhibits a myriad of complex phenomena, in sequences
of steps. These include the primary breakup of the droplet through stable levitation, deformation, sheet formation, and
equatorial atomization, followed by a secondary breakup, which could be an umbrella, bag, bubble breakup or
multistage breakup, depending on the initial size of the droplet. The visualization of the interfacial instabilities on the
surface of the liquid sheet using both side and top-view imaging is presented. The secondary breakup exhibits Weber
number dependency and includes umbrella, bag, bubble, or multistage types, ultimately resulting in complete
atomization of the droplets. Both the primary and the secondary breakup of the droplet admit interfacial instabilities
such as Faraday instability, RT instability, and RP instability and are well described with visual evidence.

Part 2. Experimental investigation to test the static bell’s inequality in a
hydrodynamic system

ABSTRACT: A sub-millimetric bouncing droplet can walk on the surface of the fluid due to the resonant
interaction with its own wave field. The present presentation will concentrate on the experimental investigation
of the wave coupling behavior of two droplets bouncing in two different cavities and their associated trajectory.
The center distance (L) between the cavities and memory both affect the trajectories. A strong wave coupling
has been observed between the two droplets for a fixed L at smaller memory. It has been observed that the
higher memory exhibits chaotic motion, suggesting a weak wave coupling between the two droplets. Several
previous studies reported that the walking droplet can mimic the wave particle duality phenomena reminiscent
of the quantum-like behaviors Therefore, we have used this analogy to test the violation of the static bell’s
inequality in this hydrodynamic framework.
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