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Forced and stationary water vortex surface profilometry using fringe
reflectometry

Malihe Sardivand Chegini?, Saifollah Rasouli® 2, and Joseph J. Niemela®

1-Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-66731, Iran
2-Optics Research Center, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-66731, Iran
3-The Abdus Salam International Centre for Theoretical Physics (ICTP), Trieste, Italy

Abstract- In this research, we use fringe reflectometry method in the determination of water surface profile when a forced and
stationary vortex is formed into a water vessel having equal input and output debits. In the experiment, we get two images
from a sinusoidal grating after reflecting from the water surface at two cases, when water is static and its surface is flat and
when a water vortex is created into the water and its surface gets a non-flat profile. We use Fourier analysis technique for
analyzing the recorded images of the grating in both states of the water surface. From that, profile of the water surface in the
presence of vortex is determined. For creating a forced and stationary vortex into the water vessel, a specific reservoir
preparing controllable input and output debits has been designed and constructed. For the case, the input and output debits are
equal, the fluid flow becomes as a forced stationary vortex. In spite of numerous applications of the proposed method, since
mathematics of the vortex caused by a classical fluid is similar to those of a black hole horizon, our results may be considered
in this area.

Keywords: Topography, Vortex, Reflectometry, Fourier transform
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