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6.642, Continuum Electromechanics

Prof. Markus Zahn

Lecture 2: Continuum Electromechanics (Melcher) — Section 2.16
Flux-Potential Relations for Laplacian Fields

I. Planar Layers

Electric Fields

Flux-potential 'transfer relations for planar layer in terms of electric
potential and normal displacement (%,Dy).
substitute (¢,Dx,a) - (‘P‘Bx,u}.

To obtain magnetic relationms,

Planar layer
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B. Magnetic Fields
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II.

Cylindrical Annulus

Flux-potential relations for cylindrical annulus in terms of electric potential and
normal displacement (¢,D.). To obtain magnetic relations, substitute (Q,Dr,e)ﬂ‘}’,ﬁr,u).
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3. k*0, m=0
@ =A, I (kr)+ A, K, (kr) [Modified Bessel Functions]

I,(r>»o)=w, I (r—> 0)- finite

Kn(r—®)>0, K (r>0)-> o

3, (jkr) = "L, (kr) , H,, (jkr) = % K (k)

| [ (3Kk) 3, (3Kr) - 3, (3kB) Hy, (3kr)] + B [ 3, (3ket) i, (3kr) - Hy (kor) 3, (3kr)]
" [H, GRO)3, (e -3, (D), (k)|
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III. Spherical Shell

Flux-potential transfer relations for spherical shell in terms of electrie
potential and normal displacement ($,Dy). To obtain magnetic relations,

substitute ($,Dy,€) + (‘P,Br,u).
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Figure 4-92 The Bessel functions (a) J,(x) and I, (x),
and (b) Y, (x) and K, (x).

Courtesy of Krieger Publishing. Used with permission.
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Courtesy of Krieger Publishing. Used with permission.
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