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I. Magnetic Field Normal Instability 

Courtesy of MIT Press. Used with permission. 
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Courtesy of MIT Press. Used with permission. 
 

II. Electric Field Normal Instability 
 

A. Polarization Forces 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Courtesy of MIT Press. Used with permission. 
 

a aμ → ε   
 

b bμ → ε  
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Courtesy of MIT Press. Used with permission. 

( ) ( )
22

2 0
a b b a a

V
coth ka coth kb g k k co

k a
⎛ ⎞ω

ρ + ρ = ρ − ρ + γ − ⎜ ⎟
⎝ ⎠

ε th ka  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

6.642, Continuum Electromechanics                                                                                       Lecture 8 
Prof. Markus Zahn                                                                                                           Page 7 of 13 

 



 
 
 
Courtesy of MIT Press. Used with permission. 
 

III. Tangential Gradient Fields 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                   Courtesy of MIT Press. Used with permission. 
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C. Boundary Conditions 
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Uniform tangential field always stabilizes. 
Gradient field stabilizes, if higher permittivity fluid is in stronger 
electric field. System stable even if heavier fluid above if  
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