The added term is called the displacement current density,

= DE
Ji=eo B (7.106)

It is only called this because it appears in the Ampere’s Law equation with the same
units and form as a current. It is not a physical current carried by charges.
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Section 7.6 Electrodynamics: Maxwell's Equations

By construction, J:, solves the problem with ¥V . ¥ x B. Let us see how it solves the
problem with the integral version of Ampere's Law. The electric field in the capacitor
is

E= n (7.107)
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where 1 is the normal from the positive plate to the negative plate. Therefore, the
displacement current is

Bimis = = e P (7.108)

f di- B = piolenet + po / dan- Jy (7.109)
C

If we choose the first surface we discussed earlier, the flat surface in the plane of the
contour C, we get the first term but the second term vanishes, which gives o 1. If we
choose the second surface, the one between the capacitor plates, the first term
vanishes but the second term gives ji, I. Thus, the inconsistency seen earlier has been
eliminated.
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