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Consider a Gaussian pillbox. 
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Electrostatic Boundary Conditions: Normal
The electric field is not continuous at a surface with charge 
density . Why?

The sides of the pillbox contribute nothing to the flux, in the 
limit as the thickness  goes to zero.
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Electrostatic Boundary Conditions: Tangential
The tangential component of E, by contract, 
is always continuous.
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The curl of the electric field states that

above below
0

ˆIn short,   


− =E E n

Consider a thin rectangular loop.  
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Boundary Conditions in terms of potential
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Discontinuities → Surface charges

 0

2 0

2R

R

R

R



 

 =

 = −



Adding up the above three charges
and dividing by , we see that the total
charge per unit length is zero.
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