Physics 202, Lecture 12
Today’'s Topics
B Magnetic Forces
®m Review: magnetic force

® Maotion of charge in uniform B field:
Applications: cyclotron, velocity selector, Hall affact

Trajectory in Constant B Field

Suppoesa charge o anfers a uniform B-Tkeld with
valoclty v. What will be the path that o follows?
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Force perpendicular to velocity: uniform circular motion

Mote: magnetic force does no work on the chargel
Klnetic enargy constant

Magnetic Fields and Forces: Recap

Magnetic Force: experienced by moving charges
F=¢gvxB F=ffdf:==:§
(point charges) {currents)
Magnetic Field B: sourced by moving charges
direction: as indicated by north pole of compass
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Trajectory in Uniform B Field

Force:
F =gvB \
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Application: Cyclotron
First Modern Particle Accelerator
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Application: Velocity, Mass Selectors

Yelocity and mass selector:
x.lu- I :' ': F g E-FI-E-E-E' selected:
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Trajectory in Uniform B Field: 3D case

General 3D case:  »In the plane

perpendicular to B:
Helical golm. o dmm
H _path b g5
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»Parallel to B: spacing
biw turns of helix
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Magnetic Force On A Current Carrying Wire
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Forces on a Current Loop

For current loops in a uniform magnetic field as shown,

what is the direction of the force on each side?
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The Galvanometer

Torgue on a Current Loop
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The Hall Effect
Potential difference on current-carrying conductor in B field:
aie |
poeltve charges moving negative chargas moving
counterciockw sa: upwand forca, clockwise: upward force
upper plate at higher potential Upper plata at lower pobantial

Equinbrium betwaen electrostatic & magnetic forces:
F =qgulB F__=gk_ = .;ll;ﬂ_ ¥ =v Bw="Hall Voltage"
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[Mrst avidance that slectrons ars charge carrkars In most metala)



