Physics 202, Lecture 13
Today’s Topics
B Magnetic Forces: Hall Effect (Ch. 27.8)

B  Sources of the Magnetic Field (Ch. 28)
B B field of infinite wire
Force between parallel wires

B Biot-Savart Law
Examples: ring, straight wire

B Ampere's Law:
B infinite wire, solenoid, toroid

The Hall Effect (1)

Potential difference on current-carrying conductor in B field:
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positive charges moving negative charges moving
counterclockwise: upward force, clockwise: upward force
upper plate at higher potential Upper plate at lower potential

Equilibrium between electrostatic & magnetic forces:

.F_Jp =gv_ B F__=gE_ =g-*% ¥, =v, Bw="Hall Voltage”




The Hall Effect (2)

Text: 27.47
Bl = R
Ll " -m
I = ngv A = ngv wt Vy=v,Bw= e
V 1
Hall coefficient: R = I; = o5

Hall effect: determine sign,density of charge carriers

(first evidence that electrons are charge carriers in most metals)

Magnetic Fields of Current Distributions

Recall electrostatics: Coulomb’s Law)

,,E' — fi’E F= 'E':qqr F (point charges)
rl—
Two ways to calculate E directly:

— Coulomb’s Law "Brute force"

dme, ¥
— Gauss' Law "High symmetry"
g, = (4xk)™
[IE-HH= E—:} g, = 8.85x10-2 C(N m?):

permittivity of free space




Magnetic Fields of Current Distributions

=

= [mi < B ﬁ:kmjfdijm?xrl:

(2 circuits)
2 ways to calculate B:
— Biot-Savart Law - Idl»#
(“Brute force™) db = Fo .
dr r
— Ampere’s Law . -
(‘high symmetry”) P Bedl = ol iy
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l 1 = 4xx107 T-miA:
- ,,/ permeability of free space

Magnetic Field of Infinite Wire
Result (we'll derive this both ways):
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—— closed circular loops centered on current




