Applications of Moving Charge
in B-Fields & the Hall Eftect

"Drill for oil? You mean drill into the
ground to try and find oil? You're crazy."
Drillers who Edwin L. Drake tried to
enlist to his project to drill for oil in 1859.



Circular Motion

* What is the equation for the force on a charge
particle moving in a B-Field?
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e Does this force change the speed of the particle?

No

e Solve for the radius, angular speed, m:m period of the
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Other Motions
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Often the charged particles will move in both a
B- field and an E-field. The total force (Lorentz force) 1s
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The Hall Effect

 When a current-carrying conductor 1s placed 1n a B-
field,a __ AV is generated in a direction
L to both the current and the B-field. This
is known as the Hall effect.
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e This leaves anet ___ charge at the top and
a net —  charge at the bottom. Therefore a
potential difference 1s established across a and c.




Hall Voltage

* Equilibrium 1s reached when the electric force

resulting from the charge separation i1s balanced by

the

It the charge carries are positive the force 1s _dew

e . This resultant potential
difference is known as the Hell veltas. | AV,

on them. This produces a potential difference that 1s
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Hall Voltage

Thus a given yoltage can determine drift velocity.
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Summary of Ch. 29

e Force of charge moving in B-field =

ﬁn GV x B

e Force on a current-carrying wire in B-field =
F= T AxB

e Torque on current-carrying wire in B-field =

\m\n N T A-B
Z\ o.m, ﬂle.




