Improving Schlieren methods for measuring interface topography
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Topography of an interface

Measuring the topography of a tluid-fluid intertace allows to observe and quantity elusive
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phenomena such as waves, instabilities or the presence of particles. For transparent tluids, c1oTmation ot Water suriace by a metafiic Ting
this can be done with synthetic Schlieren methods [I]. Among them, the so-called Moisy-

with a simple and low cost optical setup. It has been successtully used in the case of ’

Rabaud-Salsac (MRS) method [2] is an elegant method that gives accurate measurements
Faraday waves, wave-droplet interactions and tloating objects [3].

We propose an enhanced optical setup that uses a bitelecentric objective and a double pattern to measure larger slopes than the MRS method.

Moisy-Rabaud-Salsac (MRS) method Proposed method
Steps:
e Pictures of the refracted pattern through the undisturbed and Same pr()(;edure but new computation of gradient field.
disturbed intertaces. .
e Computing displacement field dr between pictures. C (Camera)

e|Computing gradient field from displacement field.

e Integrating gradient field to get intertace height.

Bitelecentric objective:

_ C (Camera) Vh = tan(i)r
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