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(k) Electrostatic Boundary Condition
The boundary between two medium is a thin sheet of surface charge o . Consider a thin Gaussian

pillbox, extending equally above and below the sheet as shown in figure below:

The Gauss's law states that Cfs Eda= %
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surface charge, E* is continuous.

The tangential component of E is always

continuous.

Apply @E.dT:O to the thin rectangular loop,
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where E stands for the components of E parallel to the surface.

The boundary conditions on E can be combined into single formula:
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where A is unit vector perpendicular to the surface, pointing upward.
The boundary between two medium is a

thin sheet of free surface charge o, .

The Gauss's law states that
?S Sd 5‘ = eree
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The potential is continuous across any boundary, sinceV,

above

b
Voelow = —j E.dI; as the path shrinks

to zero.
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Since E=-W =W, . ~W,on =——N,
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where aa_v =W -fi denotes the normal derivative of V (that is the rate of change in the direction
n

perpendicular to the surface.)
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Because the field inside a conductor is zero, boundary condition Easove — Ebelow =—nN  requires
o

that the field immediately outside is
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Force per unit area on the conductor is f =—o“n.
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This amounts to an outwards electrostatic pressure on the surface, tending to draw the conductor
into the field, regardless the sign of o . Expressing the pressure in terms of the field just outside

the surface,

p=0g?,
2
In terms of potential equation Nasoe - Nosow __ T yields
on on &
oV
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These equations enable us to calculate the surface charge on a conductor, if we can determine E
orV.

H.No. 40-D, Ground Floor, Jia Sarai, Near 11T, Hauz Khas, New Delhi-110016

Phone: 011-26865455/+91-9871145498
Website: www.physicsbyfiziks.com | Email: fiziks.physics@gmail.com




