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Mul4poles	  
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Disclaimer:	  Most	  of	  the	  slides	  and	  figures	  in	  this	  PPT	  are	  taken	  from	  –	  

	  ‘Introduc4on	  to	  electrodynamics’-‐D	  J	  Griffiths	  
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Dipole	  
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Field	  of	  a	  dipole	  
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Mul4pole	  expansion	  
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Dipole	  component-‐	  generic	  expression	  
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Torque	  and	  Force	  on	  a	  dipole	  
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Energy	  of	  a	  dipole	  
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dU = τdθ

τ = pE sinθ

U(θ )−U(0) = pE sinθ dθ
0

θ

∫
= −pE cosθ + pE
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Generic	  dipole	  moment	  
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Electric	  field	  in	  a	  media	  
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Anisotropic	  media	  
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Field	  of	  a	  polarized	  object	  

12 



PH	  101-‐	  Electricity	  and	  Magne4sm	  

Bound	  charges	  
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Uniformly	  polarized	  dielectric	  
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r < R
r > R
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Force	  on	  a	  dielectric	  
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Electric	  Displacement-‐	  Gauss	  Law	  
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Linear	  dielectrics	  
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permi.vity	  of	  the	  medium	  

rela2ve	  permi.vity	  of	  the	  medium	  
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Boundary	  condi4ons-‐	  Dielectric	  
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Boundary	  Value	  Problem	  with	  linear	  Dielectrics	  
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Linear	  dielectric	  in	  a	  Uniform	  field	  
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Solve	  Laplace	  Equa4on	  with	  Boundary	  Condi4ons	  
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Energy	  in	  Dielectrics	  
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