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6.642, Continuum Electromechanics, Fall 2004
Prof. Markus Zahn
Lecture 10: Stability of a Perfectly Conducting Spherical
Drop (Rayleigh’s Limit)
Continuum Electromechanics (Melcher) — Section 8.13

I. Geometry-Equilibrium
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II. Perturbations
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Spherically symmetric equilibrium
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Courtesy of MIT Press. Used with permission.
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e, =0 (perfectly conducting drop)
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III. Electric Field Boundary Conditions
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IV. Interfacial Force Balance Boundary Conditions
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V. Dispersion Relation
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First unstable when n=2 = ¢gE; = sl so{ Q 2}
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Q = 8ny/g,yR* [Rayleigh Limit]
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