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PH 422: Day 10

31 Differential form of Ampere’s Law

Recall that Ampere’s Law says that
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But the enclosed current is just
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so we have

Putting this all together, Stokes” Theorem tells us that
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for any closed loop. This means that the integrands themselves must be
equal, that is,
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This is the differential form of Ampere’s Law, and is one of Maxwell’s Equa-
tions. It states that the curl of the magnetic field at any point is just a
measure of the current density there.

In the activity earlier this week, Ampere’s Law was used to derive the
magnetic field for a symmetric current distribution. The differential form of
Ampere’s Law makes it possible to go the other way.





