Lecture 25, Mar 17, 2023

Ampere’s Law

Ampere’s Law in differential form is given by:
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Where the magnetic field intensity H is related to the magnetic flux density B as

In integral form, this is

e Ampere’s law is a fundamental law, the analogue of Gauss’s law
e At every point in space, the magnetic field intensity has a nonzero curl only if a current density J is
present at that point
e The integral form tells us that if we take any contour integral of H, it is equal to the current crossing
through the surface enclosed by that curve
— Note that the direction of d§ in relation to C' is defined based on the right hand rule (coming from
Stokes’ theorem), which is what gives us the right hand rule for B
e To find H from J is like finding E using Gauss’s law; instead of using a Gaussian surface, we use an
Amperian loop
— Choose the loop so that:
* His always tangential or normal to the loop
* H has a constant value where H is a tangential

— This means / H-dl'= / Hdl = HL where L is the length of the loop where H is tangential to

the loop
e For an infinitely long wire in the @, direction, we choose the Amperian loop to be a circle centered on
oo . I
the wire, which gets us 56 H-dl=2rrHy =Icp. = H = 2—0&¢
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