Section 2.5 — Conductors

* conductor
~ has abundant free charge * L which can move anyeotiere in the conductor
¥ Zypes of conductors

D) metal: conduction band electrons, ~ | / aom inSide outside

) e/ecz‘ro/yz‘e-' poS/i/\/e & negdz‘/\/e lons P O o
K electrical properties of” conductors — _6 TR
= =

D) electric Field = O inside conductor
theretfore V' = constant inside conductor
i) electric C/Idrge distributes itselt
all on the boundary of the conductor
1) electric field is perpena//ca/ar Zo the
surface just outside the conductor
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K [ nduuced charges

~ Free charge eorl! shift arowund charge on a conductor

~ induces opposite charge on near Side of conductor
Zo cancel owut Field lines inside the conductor

~ Faraday cage: external #ield lines are shielded
insSide a hollow conductor

~ field lines Fror c/mrge insSide a hollow conductor are
‘Ccommunicated ” owtside the conductor éy induction
(as i 2he c/mrﬂe were distributed on a Solid conductor)
compare’ displacement currents, sec. 7.3

K electrostatic pressure

~ on the swurface: F—»;/A\; jC: G(Ezga/d‘ch + —ESOM> = ?;\)T W(Eing\d@_\_ _Exowks\z}c\
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~ for a conductor: E‘mside:o \:oa&: 676 /p: g—-g?g = %El

~ note electrostatic pressure CorresSponds o enerqy density /P ~ 0
both are part of the stress —enerqy Zensor -



Capacitance

* capacitance
~ a capacitor 1S a par of conductors held at different potentials, stores charge
~ electric FLOW from one conductor to the other e?aa/5 2he POTENTIAL difference
~ electric FLUX Fronr one conductor 2o the other /s proporz‘/ona/ 2o the CHARGE

C= Q/A\/ — 8’9@}3 Q= Sé&d :Ediu &E =&, ?'SS'E (closed surfuce)
%E A\/ = Sﬂ’é = gg (open path)

~ ZAis /dleern repeafs idse/f for mary other CO/eronenZ‘\S :
resistors, inductors, reluctance (next 53/)73/)751‘3/‘)

K coork Forreladion X ex: paralle/ plates oA
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* capacitance matrix
~ina SySZ‘em of conductors , each 1s @ a constant pofehf/d/
~ 2he potentia) of each conductor /s proportiona/ 2/ -
Zo Che individeal/ c/varge on each of the conductors -V \/F/ 7 € V(Y‘) o &
~ proporz‘fona/ffy expressed as a malrix
coefficients of pofefl‘a/ PV% or capacitance matlrix C
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