Once you construct potentials such that B =V xA and

= GY . . L
E=-VV— m for a particular physical situation,

including boundary conditions, those potentials are

unique.

A) True.

B) False.



. . . . K
Consider the static point-charge potentials V' = Tq and

A = 0. Are these in the Coulomb gauge, the Lorentz
gauge, both, or neither?

. ®

A) Only Coulomb B) Only Lorentz
C) Both D) Neither ()
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Consider the equivalent static point-charge potentials

V=0and A = . Are these 1n the Coulomb gauge,

the Lorentz gauge, both, or neither?

> E

A) Only Coulomb B) Only Lorentz
C) Both D) Neither
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Can the actual values (not the gradients, curls, etc) of the

potentials A and V ever affect a physical outcome?

A) Yes B) No
C) Both D) Neither



If § A - dl is just another way of writing

magnetic flux, i1t ought not depend on gauge.
Show that if you do a gauge transformation on A,

you don’t change ¢ A4 - di



Take the divergence of both sides of Faraday’s law:

vxE=_98

What do you get? ot

A.0=0

B. A partial differential equation (perhaps a wave equation
of some sort ?) for B

C. Gauss’ law

D. It’s something, but I don’t know what it 1s.



You heard about/read about two different gauges. In the Coulomb

oV
— . That’s
ot

all well and good 1n theory, but when you’re solving actual problem,

gauge, V - A = 0. In the Lorentz gauge, V - A = —Uo&p

how does one actually force one’s A and/or V to be such that one or
the other gauge condition 1s satistied?

Discuss this and click in when you’re done.



Electron energy

: Conductance*
Quantum-scale conducting channel

with two anti-dot obstruction

*From Johnson, Kohl, Retzlaff, 2002



