Fluid Vortices : From Vorticity to
Differential Geometry

Overview

The ubiquity of fluid vortices in both nature and technology is well known. Ranging from large
scale flows in atmospheric science, astrophysical fluid dynamics to microscale mixing of flows in
lab on a chip, understanding fluid vortices play a vital role. Since the spatio-temporal evolution
of vortices is both complex and non-linear, it is pertinent to develop Mathematical tools that can
enhance our understanding. To this end, characterizing and describing the fluid flow features
through the geometric aspects of fluid topology enables engineers with vital tools to handle fluid
vortices with ease. Such tools would also simplify our analysis of coherent structures in
turbulent flows as well. The presence of nodes, saddle points, foci, etc, which are typically
observed in surface flow visualizations can be easily explained through the critical point theory.
The primary objectives of the course are to develop a primary understanding of the inherent
structure present in a complex flow field with vortices. Furthermore, the intriguing phenomena
of vortex dynamics will be presented through the available tools of fluid topology and differential
geometry.
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mathematician, and Professor of
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interaction in a variety of problems ranging from vortex
induced vibrations to filament FSI in microflows. His
current interests are in Flow control, FSI application in
mesh based and meshfree methods.
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