ELEC-CS430 Electromagnetism

Electrostatics, Coulomb’s l[aw

Scalar potential

Laplace’ and Poisson’s equations
Static electric dipole
Image principle

Materials: conductors, insulators, permittivity

Electrostatics: 9 =0

it

Qa <
b3 x
i v
] 1

) \
4+ QO
|
(

D = 8
Vé = 0
-la
Free-space permittivity E = 385‘1 ° 10 ‘A’S"

New Section 2 Page 1



Coulomb's law
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(Scalar) potential V ( E)
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Laplace's and Poisson's equations
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Second derivative = measure of curvature:
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Potential of a point charge (monopole)
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Static electric dipole
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Two point charges
or a dipole?
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On the accuracy of Taylor series:
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Conductor (perfect electric conductor)

(charges can move freely)

Potential is constant on the conductor surface

Image principle (mirror image)
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Dielectric materials, insulators
“az - - F- - -
e f"? - tp D=¢E
Polarization vector D - ﬁ = ’A_i = 5
(dipole moment density) P =/n Fk E 3 * £/

L A - (€, ) (E]
" A

= A

- Vm

]5: EOE"'L; = E°((+Xe>E
N

-
£°'X& £ = & &
Electric susceptibility ’Xe
Permittivity ¢,
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Boundary/interface conditions
(no surface charges)

- tangential electric field continuous
- normal flux density continuous
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Flux density is the
surface charge density
on conductor surface



