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Abstract

The effects of thickness variation of a soap film on resonant modes were investigated by
observing standing waves on horizontal circular membranes.The study results showed that the
thickness of a soap film would occasionally change the resonant mode because of a complex
interaction among the resonant frequency, surface tension, volume density and the film thickness.

In this experiment, the concentric circular resonanting acted on the circular film rotating in
order to analyze the real-time change and distribution of a soap film thickness under standing waves.
When the resonance and rotation are found, the structure of the resonant soap film has three major
types of distribution: a constant thickness, thickness ramping along the radial direction, and
thickness continuously increasing before decreasing along the radial direction. With the evolution
of time, dark interfrence fringes on the concentric rings of the soap film appeared near the nodal
lines, and the dark fringes gradually widened from the nodal lines.

A dark film appeared when the circular soap film rotated. Immediately after the rotating
stopped, the soap film was treated with concentric circular resonant vibrating. Then some thick
bright fringes, which generated around the antinodal lines of the Bessel function Jo, would appear on
the black film. The distribution of the bright spots formed on the black soap film was similar to that
of the Chladni patterns on a resonant circular plate, except that the bright spots on the soap film
gathered around the antinodal lines while particles on the resonant circular plate moved toward the

nodal positions.
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— ~ youtube §2)5 Vibrations of a Soap Membrane. Bessel function example
https://www.youtube.com/watch?v=fs560x86eZM&t=72s2.
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H/NERHE L © HUE ¢
http://activity.ntsec.gov.tw/activity/race-1/56/pdf/051807.pdf
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http://soapbubble.wikia.com/wiki/Color_and_Film_Thickness
VY ~ Cyril Isenberg (1992). The Science of Soap Films and Soap Bubbles (pp.
31-37). New York: Dover Publications.
+i. ~ Steven Errede , Vibrations of Ideal Circular Membranes (e.g. Drums) and
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https://courses.physics.illinois.edu/phys406/lecture_notes/p406pom_lecture notes/p406
pom lectd4 part2.pdf
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fEim » HUE * http://activity.ntsec.gov.tw/activity/race-2/2005/pdf/020017-12.pdf
J1. ~ L. Bergmann(1956), Experiments with Vibrating Soap Membranes.
THE JOURNAL OF THE ACOUSTICAL SOCIETY OF AMERICA, volume

28 number 6,1043-1047.
-+~ youtube g2 Circular Centered Chladni Plate
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