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Electrostatics

Nay, electrophun!!!
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Electric field flux

» Flux: the amount of
“stuff” passing through
surface
> Concentration CI)
> Fluid flow
- Electric field

» Fluxes arise from
> Sources: positive charges
> Sinks: negative charges

» Electric field flux:
integral of electric
displacement over a

surface

DE

GQ
Jacobian;
Electric points in
Boundary displacement Surface normal
surface of direction
volume Q
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Field flux: point charge in a
sphere

» Point charge has 7 27
spherically-symmetric :_” r *sin@dédy
field 0 0

» Field is constant on _ DE( )47”
sphere surface

» Flux is independent of _ g 2
sphere diameter =D 47¢,Dr? sl

q
)
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Field flux: point charge in a balloon

» Consider another “outer” surface @, [s]=DE(r)s(r)
that surrounds an “inner” sphere

» The outer surface can have any qS(f)
shape B Are. 1’

» The fluxes through any 0
(arbitrarily small) partion of the ®,,.[S]=DE(R)S(R)cos®
outer and inner surfaces can be out
calculated qS(R)cosd

» These surface portions can be = 2
related 4me R

» The fluxes through the two
surfaces are the same! qS(R)cos®
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Gauss’ law

» The integral of field
flux through a
closed, simple
surface is equal to
the total charge
inside the surface

» This is true for both
homogeneous and
inhomogeneous
dielectric media

» This generalizes to
other charge
istributions
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http://asg-passau.de/1998-99/dillingen/e-feld/Experimente/Bandgener_1.mpg
http://asg-passau.de/1998-99/dillingen/e-feld/Experimente/Bandgener_1.mpg

