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Excess charge on a conductor in EE flows to the outer surface

Conductor
E=0
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Charging a Conductor by Induction

The conductor is uncharged initially

T + =
e T
Bringing a charge nearby induces = G 1
charge on the conductor in order — g
to keep E = 0 inside — -
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This creates an attractive force between the charge and the conductor



Charge q in a Cavity inside a Conductor in EE

Gaussian
surface

* Charge q located inside cavity
* Conductor induces charge —q on inner wall of cavity to create

E = 0 in conductor bulk
* Gaussian surface in conductor bulk has zero flux — Qe = 0
* Compensating charge +q is distributed over the outer surface
* The original charge q is thus “revealed” to the outside world!
* The conductor is overall charge-neutral

Conductor



Capacitor
An electrical circuit element that stores charge and electric field
Two conductors with equal and opposite charges

General capacitor +0 —Q
+Q
A
Parallel plate capacitor d -Q



Field Effect Transistor
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Negative-channel metal-oxide semiconductors (NMOS)
employ a positive secondary voltage to switch a shallow layer
of p-type semiconductor material below the gate into n-type.

Metal-semiconductor field-effect transistor (MESFET), current is normally
on. A secondary voltage is applied to the gate to deplete charge carriers
beneath it, thereby pinching off the current, or changing the state to off.
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The Electron-Phonon Interaction © © © ©

Superconductivity
Conventional and Unconventional Superconductors

K. H. Bennemann and John B. Ketterson

3 Electron-Phonon Superconductivity*

E Marsiglio University of Alberta, Dept. of Physics, Edmonton, Canada
J.P.Carbotte McMaster University, Physics Dept. Hamilton, Canada
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Fig. 3.1. In (a) one electron polarizes the lattice (indicated
by dashed circles displaced towards uppermost electron);
in (b) that electron has moved away. In the meantime a
second electron (seen below in (a)) is attracted to the po-
larized region, which has remained polarized long after the
first electron has left the region. The figure is schematic
only, and does not, for example, properly convey the oppo-
site momenta such a pair should possess
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Cooper Pairing and Superconductivity
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Lattice of superconducting material
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A passing
electron
attracts the
lattice.
causing a
slight ripple
toward its
path.

A model of Cooper pair attraction
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Lattice of superconducting material

© © € 0 © © ¢ ¢ ¢

© @ ¢

Another
electron
passing in the
opposite
direction 1s
attracted to
that
displacement.

http://hyperphysics.phy-astr.gsu.edu/hbase/Solids/coop.html



Table 51.1 Thermodynamic properties of typical superconductors
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Results with Predictions of the BCS Theory, in R. D] ks (ed.), “"Superconductivity,” vol. I,
pp. 122, 141, 165, Marce| Dekker, Inc., New York, 1969: D, nberg, **Superconductivity,™
2d ed., p. 226, Cambridge University Press, Cambridge, 1952,

Note the difference between T_and the pairing interaction temperature scale (hmp/kg)

A. L. Fetter and J. D. Walecka, Quantum Theory of Many Particle Systems, p. 448
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