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Slab of Current

Griffiths 5.14 T y4

A thick slab extending

from z=—atoz=+a J

carries a uniform volume current
. / il y
J=Jx.

FInd the magnetic field both inside ~

y4
and outside the slab. J
y xLa

solution:
symmetry of problem, together with right-hand rule, implies

*B is parallel to the y-axis
*B isindependentof x and vy .
* B is reflection-antisymmetric about xy plane.

conclude: B =y B(z) where B(-z) = -B(z) .

Apply Ampere's integral law to rectangular paths in xz plane,
placed symmetrically about the plane z =0.

case a . ends of rectangle lie outside slab, then
@B +dL =-B(z) Dy + 0 + B(-z) Dy + 0 =-2B(z) Dy
total current through rectangle = @ledarea =J (2a Dy)

equate: B(z)=—Ja for z outside slab, in y-direction
case b : ends of rectangle lie inside slab, then
@B +dL =-B(z) Dy + 0 + B(-z) Dy + 0 =-2B(z) Dy
total current through rectangle = Qledarea =J (2z Dy)
equate: B(z)=-Jz for z inside slab, in y-direction
CRieR — i oo By _
check: N*B =0 everywhere since Iy =0.
outside slab: N* B =0, since B is constant

inside slab: N” B =—x ﬂTBZY =xJ O



