Lecture 37 outline: 11/13/2020

* Conductivity and Resistivity
* Ohm’s Law

* Drude Model of conductivity

* Next time ---
* Boundary conditions / Current sheet
* Questions!
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Current Density ... what’s J?






Resistivity/Conductivity and Ohm’s Law
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Clicker
J=oF

O represents:

A) Surface charge density
B) Volume charge density
C) Resistivity

D) Conductivity



Clicker
J=pV
O represents:

A) Surface charge density
B) Volume charge density
C) Resistivity

D) Conductivity



Clicker

s_E
=5

O represents:

A) Surface charge density
B) Volume charge density
C) Resistivity

D) Conductivity



Drude Model of Conductivity
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Drude Conductivity of Lithium

Number density:

Collision time:

Atomic Mass:

3.53x10°°

3
m

t=2.8X10"s

N =

m=1.17x10 **kg (3 protons, 4 neutrons)
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Resistance of a spool of wire
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Ampacity of enclosed wire
at 30 °C ambient, %! for
given insulation material
; Turns of wire, temperature rating,
Diameter i _ . Area _
without insulation Resistance/lengthl7] or for single unbundled
wires in equipment for 16
AWG and smaller!®]
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0.0159 0.405

0.361

0.0113 0.286
0.0100 0.255
0.00893 0.227

0.00708 0.180
0.00630 0.160
0.00561 0.143

0.0797 | 0.0404

0.0501 | 0.0254 678.8
0.0398 | 0.0201 856.0
0.0315 | 0.0160 1079




A 12 Volt battery is put across a 2 meter long tube of sea
water. What is v_drift?
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Ch 5 Questions:

Magnets snap together. How can you say B does no work?
(Edelman)

* Magnetic forces change particle’s direction, how can this
not do work?

* What’s going on on p 218?

* Is Lorentz force really “empirical”?

* Is there magnetic potential energy? (Reed)

* J? (Taylor)

* What is relativistic Lorentz Force? (Smith)

* Is f electrostatic E? (Privett)

* Why does Griffith’s call water an insulator? (Sahd)

* How can you say E=0 in a conductor? (Pedrozza, Kelso,
Gandarilla)

* Is there magnetic potential energy?
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Lorentz Force
B does no work?
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Cyclotron motion / Aurora F=gVXxB

https://www.nasa.gov/mission_pages/sunearth/aurora-videos/index.html
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Maxwell’s Equations

Gauss’s Law 4 Ed#ze%
v.i-p
The “no monopole” §b B-dd =1, Qommoe =0
equation V- B=0
Ampere’s Law ¢ B-dl=u,]I
V X B= Wo J

__ 0 B.az
Faraday’s Law 8= 5 J B-dd

VxE:—a—B
ot
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