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Today!

» Magnetic fields
»Law of Biot-Savart
»Ampere’s Law
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magnetostatics

electrostatics

B=VXA; V-A=0
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magnetostatics

* Current...
» conventional current flow = the flow of positive charges

» A comparative name/symbol “hierarchy” between charges and currents:

magnetostatics

electrostatics
no magnetic monopoles!

q charge
. , dg o T dA
A line charge (density) |= —— = |ﬂ, V | = J- J -dA “current”
dt
o surface charge (density) K- - V “surface current (density)”
(volume) charge density = _ .
J = p v “current density”

11/21/2019



magnetostatics

THE MAGNETIC FORCE ON A CURRENT CARRYING
WIRE (DUE TO AN EXTERNAL MAGNETIC FIELD) IS
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magnetostatics
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THE LAW OF BIOT-SAVART
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OR, MORE GENERALLY, B(r) — /’lO

where J = J(I")
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magnetostatics

E.G., THE “AXIAL” MAGNETIC FIELD FOR A CIRCULAR
CURRENT LOOP CARRYING A CURRENT, |, IS

Current locp
an XY plane

Trickier!!

magnetostatics

Mg DUEREENCE OF B

Expectations: “locally,” the magnetic field for a
current-carrying wire looks like this:
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[since J =dI /dA , then | = J. J-AdA]

surface
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