Formula sheet for chapter four; electric field in matter
	Dipole moment for the atom
	
[image: image1.wmf]E

p

r

a

=


	Where 
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 is a polarizability constant 

	The torque of the dipole (polar molecule)
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	Force on Dipole moment in non-uniform electric field
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	Polarization 
[image: image7.wmf]P

v


	It is the dipole moment per unit volume
	

	
	
	

	Energy of an ideal dipole in an electric field 
	
[image: image8.wmf]E

p

U

v

.

-

=


	

	Dielectric
	Material that can be polarized
	It is equivalent to surface and volume densities 

	Volume charge density 
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	Where P is the polarization 

	Surface charge density 
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	Abbreviation b means bound charge 

	Total charge 
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	Potential of single dipole
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	The potential (and the electric  field) of a polarized object is the sum of the potential produced by volume charge distribution and surface charge distribution 
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	Electric field inside a polarized sphere uniformly
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	Electric Potential outside a uniform polarized sphere
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	Gauss law in differential form
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	f for a free charge , b for a bound charge 

	Gauss law in dielectric
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	In the presence of dielectric 
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	For spherical symmetry
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